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The Patterns of Cognitive and Functional Impairment in 
Amnestic and Non-amnestic Mild Cognitive Impairment in 
Geriatric Depression

Michelle Reinlieb, M.A., Linda Ercoli, Ph.D., Prabha Siddarth, Ph.D., Natalie St. Cyr, M.A., 
and Helen Lavretsky, M.D.
Graduate Center, City University of New York (MR), New York, NY; and the UCLA Semel Institute 
for Neuroscience and Human Behavior (MR, LE, PS, NSC, HL), Los Angeles, CA

Abstract

Objectives—Depressed older adults are at risk for the development of mild cognitive 

impairment (MCI), but few studies have characterized MCI subtypes in geriatric depression. The 

objective of this study was to identify the clinical patterns of MCI in late-life depression.

Design—Baseline demographic, clinical, and neuropsychological test data collected as part of a 

randomized antidepressant trial for geriatric depression.

Setting—UCLA-based outpatient clinic.

Participants—One hundred thirty-eight older adults with major depression.

Measurements—A neuropsychological test battery and comprehensive evaluations of 

depression, apathy, quality of life, medical burden, and vascular risk factors.

Results—Seventy-one participants (51%) had MCI and 67 (49%) were cognitively normal. Of 

subjects with MCI, 14 (20%) had amnestic MCI and 57 (80%) had non-amnestic MCI. Overall, 

patients with MCI had greater depression severity, poorer quality of life, and worse performance 

on the Mini-Mental State Exam than patients without MCI. Patients with non-amnestic MCI had 

significantly greater depression severity than patients without MCI. Across all subjects, depression 

severity correlated with impaired performance in language and visuospatial functioning.

Conclusion—Our findings suggest that MCI is associated with greater severity of depression, 

poorer quality of life, and worse global cognitive function. Overall, subtypes of MCI in geriatric 

depression differ in the patterns of functional impairment, which may require different therapeutic 

approaches.
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Cognitive impairment frequently co-occurs with late-life depression (LLD).1–7 Although 

some aspects of cognition may improve following successful antidepressant treatment, 

cognitive functioning may not return to baseline levels despite remission of mood-related 

symptoms.8–10 Residual cognitive deficits among depressed older adults in remission may 

reflect underlying pathological aging-related neurodegenerative or vascular structural and 

functional brain changes that increase the risk for the development of mild cognitive 

impairment (MCI).

MCI has been used to characterize a transitional state between normal cognitive aging and 

dementia where the level of cognitive impairment minimally interferes with daily 

functioning.11,12 Currently, MCI subtypes characterize memory (amnestic MCI [aMCI]) or 

non-memory-related (non-amnestic MCI [naMCI]) cognitive impairment, and whether 

single or multiple cognitive domains are impaired.12–14 Although each MCI subtype may 

have multiple potential etiologies, aMCI has a high likelihood of progressing to Alzheimer 

disease (AD) and naMCI to a non-AD dementia.13

Depression is associated with an increased risk of developing MCI,15 and patients with MCI 

and depression are at twice greater risk of developing AD than those without depression.16 

Furthermore, depression is the most common neuropsychiatric symptom in MCI17,18 and 

approximately 50% of patients with LLD may have an MCI diagnosis.19,20 One study found 

that depressed individuals with MCI at baseline were four times more likely to be classified 

as having MCI one year later than those without MCI, despite remission of depression.

Despite this link between depression and MCI, no consistent MCI criteria have been 

proposed for depressed older adults. In fact, MCI studies often exclude patients with major 

depressive disorder (MDD) even though formal MCI criteria do not exclude depressed older 

adults.12,13 Characterizing MCI subtypes in geriatric depression may help develop a broader 

understanding of comorbid cognitive impairment and, furthermore, identify the subtype at 

higher risk for developing a particular type of dementia (e.g., vascular or AD). 

Characterizing MCI subtypes in geriatric depression may also help to develop targeted 

personalized treatment approaches based on cognitive and mood profiles.

The few studies that have characterized MCI subtypes in LLD have reported mixed findings. 

One study found that patients with aMCI and mild depression demonstrated worse 

performance in verbal memory and some aspects of executive functioning than patients with 

aMCI and no depression.21 In a recent study, Johnson et al.22 found that mildly depressed 

MCI patients exhibited greater deficits in immediate and delayed memory than non-

depressed MCI patients. These studies excluded patients with MDD, however, who may be 

more cognitively vulnerable and at greater risk for MCI than those with mild depressive 

symptoms.

Studies that have characterized MCI subtypes in patients with MDD have only included 

patients in the remitted state. For instance, Bhalla et al.23 found that older age predicted MCI 

diagnosis (aMCI or naMCI compared with cognitively normal; age did not predict MCI 

subtype) among remitted elderly depressed subjects. Another study24 found that, among 

elderly patients with MDD in remission, later age of onset and ventricular atrophy were 
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associated with aMCI and vascular risk factor burden was associated with naMCI. Such 

studies can determine which depressed patients may be at risk for the development of MCI, 

and they have the advantage of assessing patients in a euthymic state without concern for 

potential state-related cognitive impairment. These studies cannot help to identify the MCI 

syndrome in patients in a current depressive episode, however.

It is important to characterize MCI subtypes among older adults in a current episode of 

major depression, as this may provide information about dementia risk. For instance, some 

studies suggest that certain subtypes of LLD may represent an early manifestation (i.e., a 

prodrome) of dementia.25,26 In fact, studies have reported that 33%–60% of patients with 

AD at follow-up developed major depressive episodes at or after the onset of cognitive 

impairment,27 or were depressed at the time of the baseline evaluation.28 Such findings have 

led to the hypothesis that LLD, MCI, and dementia may represent a possible clinical 

continuum in a subset of individuals.26 If this is the case, some patients may not demonstrate 

improvement in mood or cognitive symptoms prior to conversion to dementia. It is therefore 

important to understand how MCI subtypes manifest in acutely depressed patients so we can 

provide appropriate targeted interventions at this early stage.

The purpose of this study was to examine the clinical characteristics of MCI subtypes 

among older adults in a current major depressive episode using baseline data from a 

treatment trial of LLD. (It is important to note that our classification of MCI is 

psychometrically based and therefore deviates from the traditional Petersen MCI criteria 

[refer to the Methods section for additional details]). Based on the literature reviewed here, 

we hypothesized that MCI would be associated with older age, later age of depression onset, 

and greater cerebrovascular risk factor burden.

METHODS

One hundred ninety-seven adults aged 60 years and older with unipolar MDD participated in 

the randomized double-blind placebo-controlled trial of methylphenidate augmentation of 

citalopram. Of the 197 participants, 138 constituted this study as they had complete baseline 

neuropsychological data. Patients with complete neuropsychological data (N = 138) were 

younger (69.7 years, SD: 7.2) than those without complete data (N = 59; 72.6 years, SD: 8.9; 

t(175) = −2.11, p =0.04); no differences were detected on other clinical or demographic 

variable. As this report is limited to the analysis of baseline data, only recruitment 

methodology and baseline assessment results will be provided.

Participants were recruited through advertising in local newspapers and radio as well as 

referrals from UCLA-based clinics. Recruitment focused on participants with MDD (rather 

than those with cognitive impairment per se). Individuals who responded to the 

advertisement were screened by phone. Participants who signed informed consent 

underwent an initial diagnostic assessment including a physical, neurological, and 

neuropsychiatric examination, electrocardiogram, and laboratory testing to rule out other 

causes of mood or cognitive symptoms. Subjects were antidepressant-free for at least 2 

weeks at baseline.
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Subjects were evaluated using validated assessment instruments to establish current 

diagnosis and determine depression severity, level of psychosocial functioning, quality of 

life, and medical co-morbidity. Instruments included the Structured Clinical Interview for 

DSM-IV, Hamilton Depression Rating Scale-24 item (HDRS-24),29 Geriatric Depression 

Scale,30 and Clinical Global Impressions Scale31 to establish diagnosis and measure 

depression severity. Measures of co-morbid psychiatric symptoms included the Hamilton 

Anxiety Rating Scale32 and Apathy Evaluation Scale.33 The Unified Parkinson Disease 

Rating Scale (UPDRS),34 Cerebrovascular Risk Factor Prediction Chart (CVRF),35 and 

Cumulative Illness Rating Scale-Geriatrics36 assessed medical co-morbidity. Instruments 

used to assess quality of life, life satisfaction, and disability included the Medical Outcomes 

Study Short Form 36-Item Health Survey,37 WHO Psychiatric Disability Schedule, and 

Quality of Life Enjoyment Scale.38

Participants completed a comprehensive neuropsychological test battery39 to assess five 

cognitive domains: memory (California Verbal Learning Test-II [long delayed free recall], 

Rey-Osterrieth Complex Figure Test [30-minute delayed recall]), language (Boston Naming 

Test, FAS, Animal Naming Test]), attention and processing speed (Trail Making Test A, 

Stroop Color Trial [Golden Version]), executive functioning (Trail Making Test B, Stroop 

interference [Golden version]), and visuospatial functioning (WAIS-III Block Design, Rey-

Osterrieth Complex Figure Test [copy]).

Inclusion criteria were as follows: 1) current episode of unipolar MDD according to DSM-

IV criteria; 2) HDRS-24 score greater than or equal to 16; and 3) Mini-Mental State Exam 

(MMSE)40 score greater than or equal to 26. Exclusion criteria were as follows: 1) history of 

any other psychiatric illness other than unipolar MDD or alcohol or substance abuse/

dependence; 2) presence of psychotic symptoms; 3) severe or acute unstable medical illness; 

4) acute suicidal or violent behavior or history of suicide attempt within the last year; or 5) 

presence of delirium, neurodegenerative dementia, Parkinson disease, or any other central 

nervous system diseases.

For data reduction purposes, cognitive measures were grouped into five composite domains 

based on clinical knowledge of test characteristics.39 We transformed raw scores to z-scores 

for each test score of interest for each participant, and then averaged the z-scores. Z-scores 

were calculated from published normative data.41–49 For variables in which good 

performance was represented by lower values (e.g., Trail Making Test), z-scores were 

reversed so that high z-scores represented good performance for all measures.

Petersen’s MCI criteria11 were used as a guide to classify MCI and determine subtype of 

MCI in affected patients. Subjects identified to have MCI were neither cognitively normal 

nor demented (dementia was an exclusion criteria), and they had preserved functional 

abilities. Subjects were screened for dementia via a review of an extensive history and 

mental status exam together with corroborating information about functional abilities from a 

knowledgeable family member. Clinically ambiguous cases were discussed and diagnosed at 

a consensus meeting.
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Our classification method deviates from the Petersen criteria in that we do not have evidence 

of cognitive decline (i.e., repeat testing or structured assessment of self or collateral report of 

cognitive change). Furthermore, we used the 1 SD cutoff for MCI classification for 

exploratory purposes to gain a better understanding of the nature of MCI in LLD. Mild 

cognitive impairment was defined as any composite domain score 1 SD or more below 

norms; patients were classified as cognitively normal (no-MCI) if no domain score fell 1 SD 

or more below the normative sample. The 1 SD threshold has been found to yield high 

sensitivity for predicting dementia, balancing increased sensitivity with specificity.14 

Although this threshold seems somewhat liberal,50 we emphasize that this is on a composite 

variable and not on a single test.

For subtyping MCI, participants were categorized into one of three mutually exclusive 

groups: aMCI, naMCI, or no-MCI.11,12 Amnestic MCI was defined as a memory domain 

score 1 SD or more below age-corrected norms and naMCI as any non-memory domain 

score 1 SD or more below age-corrected norms. Single domain and multi-domain MCI 

groups were combined for analysis due to a relatively small sample size.

Statistical Analyses

Classification using 1 SD threshold—We first compared demographic and clinical 

variables between patients with and without MCI using χ2 tests of independence and 

analysis of variance tests for dichotomous and continuous variables, respectively. To test for 

differences between the three groups (aMCI, naMCI, no-MCI), we also used the χ2 test of 

independence and analysis of variance tests. We performed pairwise comparisons of least 

squares means for all significant omnibus F-tests. All post hoc analyses were corrected using 

the Tukey-Kramer adjustment. Significance tests were evaluated at the 5% level.

Classification using 1.5 SD threshold—To further explore the concept of MCI in 

LLD, we repeated the previous comparisons using a more conservative MCI definition. In 

these analyses, MCI was defined as any composite domain score of 1.5 SD or more below 

age-corrected norms and patients were classified as cognitively normal if none of their 

domain scores fell 1.5 SD or more below the normative sample. Using this approach, we 

were unable to conduct the three-subgroup comparisons (no-MCI, aMCI, naMCI) as a 

limited number of patients were classified as aMCI (N = 4).

RESULTS

Table 1 presents baseline demographic and clinical characteristics for the total sample and 

MCI subgroups. Table 2 presents mean baseline neuropsychological test performance. 

Overall, the average study participant was 69.7 (SD: 7.2) years old and completed about 4 

years of college (M: 15.9; SD: 2.4). Approximately 54% of the sample was women, average 

baseline depression severity was 18.9 (SD: 3.1) on the HDRS-24, and the average baseline 

MMSE score was 28.8 (SD: 1.3).
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Classification Using −1 SD Threshold

Prior to subtyping MCI, we examined the internal consistency between composite domains 

using Cronbach’s α. All composite domains had good internal consistency reliability 

ranging from 0.80 to 0.90 (executive functioning, α = 0.80; processing speed, α = 0.85; 

memory, α = 0.84; visuospatial functioning, α = 0.90; language, α = 0.82). Of the 138 

participants, 71 (51%) had MCI and 67 (49%) were cognitively normal. Of MCI subjects, 14 

(20%) had aMCI and 57 (80%) had naMCI. Figure 1 displays the relative differences in 

baseline neuropsychological test performance between the three subgroups.

We first compared clinical and demographic characteristics between MCI (combining 

subtypes) and no-MCI groups. The MCI group had greater depression severity (HDRS-24: 

F(1, 136) = 7.37, p = 0.008), poorer quality of life (QLSQ: F(1, 136) = 4.06, p = 0.05), and 

worse global cognitive function (MMSE: F(1, 136) = 18.04, p =<.0001) than the no-MCI 

group. No other comparisons were significant.

We next compared clinical and demographic characteristics across the three patient 

subgroups (aMCI, naMCI, no-MCI). We found differences in depression severity (HDRS: 

F(2, 135) = 3.73, p = 0.03) and global cognitive functioning (MMSE: F(2, 135) = 9.76, p = 

0.01). No other comparisons were significant.

Post hoc comparisons revealed that the naMCI subgroup had significantly greater depression 

severity than the no-MCI subgroup (t(122) = −2.68, p = 0.02); the difference between the 

aMCI and naMCI subgroups was not significant (t(69) = −0.37, p = 0.93). Both aMCI (t(79) = 

−3.44, p <0.01) and naMCI (t(122) = −3.63, p <0.01) subgroups demonstrated significantly 

poorer performance on the MMSE than the no-MCI group.

Across all subjects (N = 138 for all comparisons), depression severity significantly 

correlated with impaired performance in language (Pearson’s r = −0.21, p = 0.01) and 

visuospatial functioning (Pearson’s r = −0.22, p = 0.01). The correlations with memory 

(Pearson’s r = −0.10, p = 0.25), psychomotor speed (Pearson’s r = −0.15, p = 0.09), and 

executive functioning (Pearson’s r = −0.09, p = 0.30) were not significant.

Classification Using −1.5 SD Threshold

Due to a small number of aMCI subjects using this definition (N = 4), we could not perform 

a three-subgroup analysis, and instead all MCI subjects were combined in a single group. 

Using the 1.5 SD cutoff, 34 (25%) patients had MCI and 104 (75%) patients had no-MCI. 

The MCI group had lower levels of education (F(1, 136) = 7.99, p = 0.01), greater depression 

severity (HDRS-24: F(1, 136) = 6.36, p = 0.01), greater cerebrovascular risk factor burden 

(CVRF: F(1, 136) = 5.10, p = 0.03), greater levels of psychomotor slowing (UPDRS: F(1, 136) 

= −4.27, p = 0.04), and worse global cognitive function (MMSE: F(1, 136) = 7.16, p = 0.01) 

than the no-MCI group. No other comparisons were significant.

DISCUSSION

The purpose of this study was to characterize the clinical characteristics of MCI subtypes in 

LLD. We found that depressed patients with MCI had greater depression severity, poorer 
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quality of life, and worse global cognitive functioning than depressed patients without MCI. 

When comparing MCI subtypes, patients with naMCI were significantly more depressed 

than patients without MCI. Finally, across all subjects, depression severity significantly 

correlated with impaired performance in language and visuospatial functioning.

Our first finding, that MCI in geriatric depression was associated with greater depression 

severity and poorer quality of life, adds new understanding to the literature about the clinical 

manifestations of LLD. In prior studies, Bhalla et al.23 found that older age predicted MCI 

diagnosis. Another study24 found that, among elderly patients with MDD in remission, later 

age of onset and ventricular atrophy were associated with aMCI and vascular risk factor 

burden was associated with naMCI. Finally, Schneider et al.51 found that vascular burden 

was significantly correlated with deficits in attention and cognitive control among patients 

with LLD. No study, however, has found an association between MCI and depression 

severity or quality of life.

There are several methodological factors that could account for this discrepancy among 

findings. One possible explanation is that prior studies used a sample of depressed older 

adults in the remitted state rather than those in a current episode of MDD. Therefore, the 

profile of clinical characteristics across these groups is likely to differ despite the fact that 

cognitive impairment persists following successful treatment of depression. Another 

possibility is that patients in our study may have been less cognitively impaired than other 

samples due to a fairly conservative inclusion criteria of an MMSE score greater than or 

equal to 26. If this were the case, however, we might expect that a higher level of cognitive 

functioning would be associated with lesser severity of depression and better quality of life. 

On the other hand, these subjects may have had better insight into their impairment and 

related quality of life.

Our last finding was that depression severity was significantly associated with poor 

performance in visuospatial functioning and language and the correlations with memory, 

psychomotor speed, and executive functioning were not significant. The lack of association 

was surprising given that deficits in memory, psychomotor speed, and executive functioning 

are common in LLD.1–3,6,7 This finding, however, is consistent with a study showing that 

current symptom severity only marginally affects cognition.52 One possibility is that 

cognitive deficits represent a trait feature of geriatric depression and are secondary to 

structural brain changes, which may not be influenced by symptom severity.52

An important issue this study highlights is whether the traditional MCI definition should be 

applied to patients with MDD given that cognitive deficits are associated with LLD. MCI 

studies generally exclude those with MDD, making it difficult to determine whether the 

MCI construct is applicable to this patient population. Several studies have shown, however, 

that cognitive impairment in LLD persists following remission—suggesting that such 

deficits represent a trait rather than state characteristic of LLD that may be associated with 

increased risk for conversion to dementia. Future research should determine whether the 

clinical and cognitive profile of MCI in late-life major depression differs from that in non-

depressed elderly and predicts the development of dementia in this population.
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If the MCI construct does apply to LLD, the next question is whether the same diagnostic 

criteria should apply to depressed and non-depressed patients. We conducted secondary 

analyses to explore different classification methods in LLD. Using two different criteria sets 

(1.0 SD versus 1.5 SD), we had some overlap in findings (depression severity) but we also 

found several inconsistencies pointing to a greater influence of cerebrovascular factors on 

MCI in the 1.5 SD analyses. This highlights the need for consistent MCI criteria across 

studies. It also demonstrates that the threshold of impairment may provide additional 

information about the etiology of the cognitive deficits. Additional research is necessary to 

further explore the MCI construct in LLD and work toward validating criteria for use in this 

population.

Based on our findings, depressed older adults with MCI may require different treatment 

approaches than those without MCI based on divergent clinical profiles. For instance, a 

number of studies have shown that depressed older adults with cognitive impairment are less 

responsive to antidepressant treatment.53–55 Given this relationship, one possible alternative 

may be treatments that target cerebrovascular risk factors. Alternative non-pharmacological 

therapies that target cognitive deficits have also been proposed for the treatment of LLD. 

Problem-solving therapy, for instance, has been effective in treating depressed older adults 

with cognitive impairment.56,57 Meditation58 and Tai Chi59 may also be effective in this 

patient population. Future studies should examine whether MCI subtypes respond 

preferentially to different treatments based on their clinical or cognitive profiles. For 

example, problem-solving therapy may be most effective in naMCI patients with executive 

dysfunction, whereas patients with aMCI may demonstrate a stronger response to memory 

training interventions.

This study has several limitations. First, our sample was composed of predominantly 

Caucasian, college-educated, and relatively healthy older adults, which limited 

generalizability. Second, we did not have a non-depressed comparison group, limiting how 

much information we could gather about the characteristics of MCI in depressed versus non-

depressed individuals. Third, for exploratory purposes, we used a fairly liberal definition of 

MCI, which runs the risk of over-identifying cases of MCI. Secondary analyses, however, 

explored the use of a stricter definition. Fourth, different published normative databases 

were used to calculate z-scores across the neuropsychological battery, which potentially 

impacted classification. Finally, our exclusion criteria was fairly conservative with respect to 

cognitive impairment as reflected in our mean MMSE score,29 and these findings may not 

generalize to older adults with poorer cognitive functioning. This also led to a small 

percentage of MCI subjects relative to other reports in the literature, limiting our ability to 

classify patients into single- and multi-domain subgroups. Future studies could extend our 

work by comparing clinical profiles of these MCI subgroups in LLD.

A strength of this study was the use of participants in a depressed state at the time of 

assessment. Few other studies have addressed the validity of the MCI construct in LLD 

despite its seemingly high prevalence. This is important given the high comorbidity between 

depression and cognitive impairment and the elevated risk of dementia in older depressed 

adults. This cohort, however, is likely different from other MCI cohorts reported on in the 

literature (i.e., those in the remitted state or with minor or no depression), and it will be 
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important to compare baseline characteristics and outcomes of MCI samples with and 

without depression. It will also be important to examine the longitudinal cognitive course of 

depressed older adults with and without MCI to determine the risk for conversion to 

dementia in these subgroups and the impact of depression remission on MCI status. We are 

in the process of analyzing 4-month follow-up data from the parent study to examine these 

critical issues.

In conclusion, our findings contribute to the literature characterizing the clinical 

characteristics of MCI in LLD and suggest that MCI subtypes differ in their patterns of 

functional impairment. Older depressed adults with MCI may require different therapeutic 

approaches than those without MCI. Future research should focus on the development of 

targeted personalized treatments based on the cognitive and affective profile of MCI 

subtypes in this population. Alternative treatments that target cognitive deficits may be 

particularly effective as they may reduce the risk of cognitive decline and extend quality of 

life.
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FIGURE 1. 
Relative differences in baseline neuropsychological test performance (based on composite 

domain scores) between the no-MCI (N = 67), amnestic MCI (N = 14), and non-amnestic 

MCI (N = 57) subgroups.
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