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����������: Some, but not all, studies have found prior depression to predict later cognitive 

decline (CD). To date, little research has investigated whether certain subtypes of depression are 

more disposed to CD. We identified melancholic depression as a subtype that would be related to 

CD because it has been uniquely associated with hyperactivation of the HPA axis, and, 

potentially, damage to the hippocampus (an important memory center in the brain). We 

contended that older depressed patients meeting criteria for melancholic depression would 

experience greater decline on a global measure of cognitive functioning compared to older 

patients with non-melancholic depression and non-depressed older adult control participants.  

������: Participants were 248 depressed patients and 147 healthy controls 60 years and older 

enrolled in the NCODE study (155 melancholic, 93 non-melancholic, 147 controls). Data were 

drawn from four times points, each one year apart. The Mini Mental Status Examination 

(MMSE) measure of cognitive functioning was administered yearly, and covariates (age, 

depression severity, and psychomotor agitation) were measured at baseline. 

���� ��: Unfortunately, our hypotheses were not supported. Controlling for age, depression 

severity, and psychomotor agitation, those with melancholic depression did not experience 

greater CD compared to those with non-melancholic depression or healthy controls. 

	��������!: The treatment of the depressed patients with medication may have potentially 

obscured our results.  
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Impairments in cognitive functioning, such as those occurring in Alzheimer’s disease 

(AD) and other forms of dementia, affect a substantial proportion of the elderly population. In 

2002, 3.4 million Americans, or 13.9% of individuals over 70 years old, had some form of 

dementia (Plassman, et al., 2007). Alarmingly, as the population ages, the annual incidence of 

AD, the most common form of dementia, is expected to more than double, from 411,000 new 

cases in 2000 to 959,000 in 2050 (Herbert, Backett, Scherr, & Evans, 2001). With the anticipated 

increase in the number of individuals with dementia, it is important to identify potentially 

modifiable factors in order to possibly prevent, delay, or slow the progression of dementia. 

Specifically, evidence suggests that prior depression nearly doubles the risk for cognitive decline 

(CD) later in life (Jorm, 2001). The present study sought to extend the existing literature on the 

impact of major depression on CD. Based on a theoretical perspective outlined below, we argued 

that individuals with a particular subtype of depression (i.e., melancholic depression) would 

experience greater CD compared to depressed individuals who did not have this subtype of 

depression. 

 Several prospective and retrospective studies exploring the relationship between 

depressive symptoms and cognitive functioning have found prior depressive symptoms or 

depression to predict poorer cognitive functioning later in life (e.g., Sachs-Ericsson, Joiner, Plant 

& Blazer 2005; Green, et al, 2003). Nevertheless, not all studies have found this association (e.g., 

Vinkers, Gussekloo, Stek, Westendorp, & van der Mast, 2004). Methodological differences 

between studies may be one reason for these inconsistent results. In particular, heterogeneity in 

depression presentation may play an important role in whether or not this relationship is 

observed. However, few studies to date have examined whether the relationship between 

depression and CD is dependent on depression subtype. Indeed, melancholic depression has a 

distinctly different symptom presentation from other forms of depression, and evidence suggests 

that melancholic depression has unique, damaging effects on the brain (Gold, & Chrousos, 

2002). Therefore, not all forms of depression may confer greater risk for CD. Comparing CD 

among those with melancholic and non-melancholic depression over time may help us better 

understand the critical features of depression that confer risk for CD.  
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The present study sought to clarify and extend the seemingly conflicting literature on the 

impact of major depression on CD later in life. Specifically, we contended that older patients 

meeting criteria for melancholic depression would experience greater decline on a global 

measure of cognitive functioning over 3 years compared to individuals with non-melancholic 

depression and normal healthy controls. 

According to the DSM-IV-TR, melancholic depression is characterized by either loss of 

pleasure in all, or almost all, activities and/or lack of mood reactivity to usually pleasurable 

stimuli, among other symptoms (distinct quality of depressed mood, diurnal variation in 

depression that is regularly worse in the morning, early morning awakening, marked 

psychomotor retardation or agitation, significant anorexia or weight loss, excessive or 

inappropriate guilt). We identified melancholic depression as a subtype that would be related to 

CD because research has shown that the stress response is hyperactive in those with melancholic 

depression (Gold & Chrousos, 2002). Therefore, those with melancholic depression may be more 

likely to experience activation of the hypothalamic-pituitary adrenal (HPA) axis leading to a 

glucocordicoid cascade that results in damage to the hippocampus (i.e., an important memory 

structure in the brain) (Sapolsky, 1996). Evidence suggests that these effects may be unique to 

melancholic depression and may not occur in other presentations of depression. A more-detailed 

discussion is presented below. 

	�"#�����!�$!����%!������	�� �!�&���!�����!����!��!%��$!������#����$ ��!��#"�!!�!%��

 A number of studies support a temporal relationship between depressive symptoms and 

later CD (Dotson, Resnick, & Zonderman, 2008; Raji, Reyes-Ortiz, Kuo, Markides, & 

Ottenbacher, 2007; Sachs-Ericsson, Joiner, Plant, & Blazer, 2005; Wilson et. al, 2002; Wilson, 

Mendes de Leon, Bennett, Bienias, & Evans, 2004; Yaffe, Blackwell, Gore, Sands, Reus, & 

Browner, 1999), Mild Cognitive Impairment (MCI) (Barnes, Alexopoulos, Lopez, Williamson, 

& Yaffe, 2006), AD (Devanand et. al, 1996; Wilson et. al, 2002), and dementia (Devanand et. al, 

1996; Yaffe, Blackwell, Gore, Sands, Reus, & Browner, 1999). A meta-analysis of 20 case-

control and cohort studies from eight countries found that persons with a history of depression 

were more likely to develop AD later in life (Ownby, Crocco, Acevedo, John, & Loewenstein, 

2006), and one particular study showed that depression was associated with the onset of AD even 

for episodes first occurring 25 years before the onset of AD (Green, et al, 2003). Individuals with 

history of depression have been shown to be more than 1.5 times more likely to develop 
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dementia than those with no history of depression (Brommelhoff, Gatz, Johanson, McArdle, 

Fratiglioni, & Pederson, 2009). 

 One of the leading theories explaining how depression may lead to CD is known as the 

glucocorticoid cascade hypothesis. According to this theory, depression may damage the 

hippocampus through a depression-initiated glucocorticoid cascade associated with the 

disruption of the hypothalamic-pituitary adrenal (HPA) axis (Sapolsky, 1996). That is, in 

response to a stressor, the adrenal cortex secretes glucocorticoids (e.g. cortisol in humans). 

During a short-term stress response, glucocorticoids play a central role in preparing the body to 

cope with a stressor by mobilizing energy resources, increasing blood flow, and stimulating 

behavioral responses. In a normal stress response, receptors in the hippocampus function as part 

of a negative feedback loop to eventually shut off the secretion of glucocorticoids. However, 

long-term exposure to stress during a depressive episode is thought to result in sustained, 

prolonged activation of the HPA system and, consequently, damage to the hippocampus, a brain 

structure critical to memory formation and consolidation (Lupien, et al., 2005). Thus, the 

glucocorticoid cascade hypothesis contends that depression initiates neurological changes that in 

turn lead to prolonged activation of the HPA axis and, ultimately, to hippocampal damage and 

neuronal death. This then places depressed individuals at greater risk for developing dementia. 

Critical to this theory is the idea that depression is predominately related to CD because it affects 

the hippocampus. 

 There has been some support for the negative impact of depression on the hippocampus. 

Indeed, several studies have found that hippocampal volume is reduced among those with 

depression relative to healthy control participants (e.g., Sheline, Wang, Gado, Csernansky, & 

Vannier, 1996; Sheline, Sanghavi, Mintun, & Gado, 1999). A meta-analysis of 12 studies of 

unipolar depression found an eight percent reduction in left hippocampal volume size and ten 

percent reduction in right hippocampal volume size among those with depression (Videbech, & 

Ravnkilde, 2004). Nevertheless, there are some inconsistent findings in the literature (e.g., 

Ashtari, et al., 1999; Vakili, et al., 2000). 

	�"#�����!�$!����%!������	�� �!�&��!��!�����!� ��!��!%� 

 Despite the evidence documenting that depression is a risk factor for CD, inconsistencies 

exist in the literature, and not all studies have found that prior depressive symptoms confer 

greater risk for CD (Bassuk, Berkman, & Wypij, 1998; Comijs, Jonker, Beekman, & Deeg, 
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2001; Dufouil, Fuhrer, Dartigues, & Alpérovitch, 1996; Ganguli, et. al, 2006; Geerlings, et. al, 

2000; Perrino, Mason, Brown, Spokane, & Szapocznik, 2008; Vinkers, Gussekloo, Stek, 

Westendorp, & van der Mast, 2004) or dementia (Chen, Ganguli, Mulsant, & DeKosky, 1999). 

These null findings may have resulted from a number of methodological differences between 

studies, such as participant characteristics, definitions of depressive symptoms and CD, and use 

of categorical versus continuous variables in defining CD. One other plausible explanation is that 

heterogeneity within depressed patient samples (Leventhal & Rehm, 2005) may have obscured 

the relationship between depression and CD. Specifically, not all subtypes of depression lead to 

activation of the HPA axis, and thus, not all presentations of depression are consistent with the 

glucocorticoid cascade hypothesis. Unfortunately, few studies report or examine the subtype 

composition of their samples, making it difficult to rule out this possibility. 

	����!�����!�����'��� $!��� ���	�"#�����!�

Depression is not a homogenous disorder, and, therefore, it is important to highlight the 

differences between presentations of depression. Historically, two forms of depression were 

described in the literature: an ‘endogenous’ (or ‘melancholic’) form and ‘reactive’ (or 

‘exogenous’) form of depression (Parker, et al., 1999). Although the distinction between 

‘endogenous’ and ‘exogenous’ depression is no longer considered valid due to lack of empirical 

support, the term ‘melancholic’ depression is still maintained today as a specifier for depression 

in the Diagnostic and Statistical Manual IV-TR (DSM-IV-TR) (American Psychiatric 

Association, 2000). According to the DSM-IV-TR, melancholic depression is characterized by 

either loss of pleasure in all, or almost all, activities (i.e., anhedonia), and/or lack of mood 

reactivity to usually pleasurable stimuli. Moreover, three or more of the following symptoms 

must also be present in order to meet criteria for melancholic depression: distinct quality of 

depressed mood, depression regularly worse in the morning, early morning awakening, marked 

psychomotor retardation or agitation, significant anorexia or weight loss, and excessive or 

inappropriate guilt.   

Leventhal and Rehm (2005) reviewed the empirical status of the melancholic depression 

phenotype and concluded that the literature supports melancholic depression as a distinct subtype 

of depression that is qualitatively different from other depression presentations. They drew from 

factor-analytic and taxometric evidence, in addition to findings involving biological functioning. 
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Overall, the literature supports the ‘modern’ form of melancholic depression as a unique subtype 

of depression. 

HPA activation appears to be more related to melancholic depression than other forms of 

depression. For example, Gold and Chrousos (2002) reviewed the literature regarding 

biochemical differences in melancholic and atypical depression. In some ways, atypical 

depression may be considered the “antithesis” of melancholic depression (Gold & Chrousos, 

2002). Diagnostic criteria for atypical depression include mood reactivity (i.e., mood brightens in 

response to actual or potential positive events) plus two or more of the following: significant 

weight gain or increase in appetite, hypersomnia, leaden paralysis, and/or long-standing pattern 

of interpersonal rejection sensitivity. Whereas 25-30% of depressed patients have melancholic 

depression, 15-30% of patients present with atypical features. Together, evidence reviewed by 

Gold and Chrousos (2002) suggests that symptoms of hyperarousal in melancholic depression 

(e.g., insomnia, loss of appetite, lack of responsiveness to the environment) are associated with 

hypothalamic-pituitary-adrenal (HPA) activation whereas the hypoarousal (e.g., lethargy, 

fatigue, hypersomnia, and hyperfagia) of atypical depression is related to seemingly opposite 

effects, namely hypoactivity of the HPA axis (Gold, & Chrousos, 1999). Moreover, whereas 

melancholic depression is characterized by activation of the corticotrophin-releasing hormone 

(CRH) and other mediators of the stress response, atypical depression is characterized by 

pathological reduction of stress system mediators. Therefore, melancholic depression appears to 

be uniquely consistent with the hippocampal glucocorticoid cascade hypothesis. Thus, one would 

expect to find greater CD among those with melancholic depression compared to those with 

other subtypes of depression. Given its disparate presentation and effects on the brain, it has been 

suggested that studies of depression should examine melancholic depression separately from 

other subtypes, particularly atypical depression (Gold, & Chrousos, 2002).  

A large proportion of depressed individuals may not fall under either subtype but 

nonetheless meet the DSM-IV-TR criteria for a major depressive episode. Moreover, based on 

the literature outlined below, it appears that the constellation of symptoms specific to 

melancholic depression, rather than symptoms specific to atypical depression, are distinctly 

related to biological and neuropsychological outcomes. Specifically, research has found 

differences between melancholic depression and a broad, undifferentiated group of individuals 
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with ‘non-melancholic’ depression, which includes but is not limited to those with atypical 

depression.  

�� $!��� ���	�"#�����!�$!�������#$�!�

We argue that melancholic depression, but not other forms of depression, is initiates a 

glucocordicoid hypothesis that results in damage to the hippocampus and in turn affects 

cognitive functioning. In this regard, Hickie and colleagues (2005) examined differences in 

hippocampal volume among individuals with melancholic depression (N=47), individuals with 

non-melancholic depression (N=19), and healthy control participants (N=20). They found that, 

whereas those with melancholic depression had smaller left and total hippocampal volume than 

controls, those with non-melancholic depression did not differ from controls in hippocampal 

volume. The authors suggest that individuals with melancholic depression may be more prone to 

experience hypercortisolaemia, which is a possible mechanism for hippocampal atrophy. It is 

important to note that the literature is inconsistent regarding whether overall major depression is 

related to smaller hippocampal volume. Whereas some studies have found a significant 

relationship between overall major depression diagnosis and hippocampal volume (e.g., Sheline, 

Wang, Gado, Csernansky, & Vannier, 1996; Sheline, Sanghavi, Mintun, & Gado, 1999), others 

have not (e.g., Ashtari, et al., 1999; Vakili, et al., 2000); it is possible that the relationship is 

largely driven by melancholic participants. Heterogeneity of depression types within these 

samples and thus more noise, could have led to null results. Again, this is difficult to determine 

because many studies do not report the subtype composition of their samples. It is important to 

note that one study, consisting of a sample of depressed older adults (54 melancholic, 68 

atypical), found no effect of depression subtype on hippocampal volume at baseline, two, and 

four year follow-up periods. Although the melancholic group performed worse on than the 

atypical group on all neuropsychological tests, these differences did not reach statistical 

significance (Greenberg, Payne, MacFall, Steffens, & Krishnan, 2008).  

Rothermundt and colleagues (2001) examined the difference in S-100B levels in those 

with melancholic and non-melancholic depression. S-100B is a calcium binding peptide that is 

elevated in those with diseases associated with structural brain damage or neurodegeneration, 

including several types of dementia, especially AD. Results showed that S-100B levels were 

elevated in those with melancholic depression (N= 16) compared to healthy matched controls 

(N= 28) and compared to those with non-melancholic depression (N= 12). There was no 
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significant difference in S-100B levels in those with non-melancholic depression relative to 

controls. The authors concluded that neurodegeneration may be more specific to melancholic 

depression than non-melancholic depression. 

�� $!��� ���	�"#�����!�$!�����#�"�(��� �%��$ ���!����!�!%�

Few studies have directly examined neuropsychological differences in melancholic and 

non-melancholic subtypes of Major Depressive Disorder. One recent study (Withall, Harris, 

Cumming, 2010) examined cognitive functioning differences in depressed inpatients with 

melancholic (N=17) and non-melancholic (N=17) depression. Participants were between 20-60 

years of age and received extensive clinical and cognitive assessment both at admission and three 

months after recovery and discharge. Controlling for depression severity and examining 

differences cross-sectionally, those with melancholic depression exhibited deficits in a variety of 

domains, including memory acquisition, mental flexibility, set-shifting, selective attention, 

concept-formation, and multi-tasking compared to those with non-melancholic depression. 

Interestingly, these deficits persisted at the assessment three months after recovery and 

discharge, suggesting there may be some enduring effects of melancholic depression on 

cognitive functioning.  

Lastly, Michopoulos and colleagues (2008) examined performance of 11 depressed 

inpatients with melancholic features, 11 depressed inpatients without melancholic features, and 

11 controls on tests of memory and executive functions. All patients were female, and the mean 

age of the sample was 51.7 ± 11.4 years. They found that patients with melancholic depression 

performed worse than the other groups in all tasks and manifested a significant impairment in 

attentional set shifting. Together, these studies suggest that there is a different, more impaired 

cognitive profile for those with melancholic depression and solidify the need to examine these 

groups separately.  

������##�!�����(�

 The purpose of the present study was to determine whether differences in rate of 

cognitive decline (CD) over time existed between depressed older patients with melancholic 

features compared to non-melancholic depressed patients and healthy controls. It is important to 

note that a previous study using the NCODE data has demonstrated that an overall diagnosis of 

Major Depressive Disorder at baseline significantly increased the odds of subsequent decline to 

dementia, relative to a control group of healthy elders (Steffens, et al., 2004). The current study, 
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however, extended the previous literature by examining differences in rate of decline in global 

cognitive functioning between older adults with melancholic depression, non-melancholic 

depression, and healthy control participants. We hypothesized that those with melancholic 

depression would have a faster rate of CD compared to those with non-melancholic depression 

assessed each year over a three year period. We also predicted that, compared to controls, those 

with melancholic depression would have faster decline. Consistent with the literature described 

above, we had no reason to expect that there will be any differences between those with non-

melancholic depression and healthy controls. To our knowledge, this is the first study to examine 

differential rates of CD in melancholic and non-melancholic depression over time in a sample of 

older adults.  

Our data possessed several notable advantages that lended themselves to the present 

study. First, we used longitudinal data in which depressed elderly patients were regularly 

reassessed over the course of three years. Of the previously reviewed studies, the longest follow-

up period was three months (and, indeed, the effect was still present). The present study had the 

notable advantage of regular, one year assessments of cognitive functioning over the course of 

three years. Moreover, participants consisted of a large number of nondemented, clinically 

depressed elderly inpatients and outpatients enrolled in a mental health clinical research center 

and a sample of nondepressed, healthy control participants, both groups age 60 and older. All 

participants were given a thorough structured interview which included an assessment of major 

depression at baseline, including the information necessary to classify participants by depression 

subtype. In addition, each participant underwent a thorough reporting of demographic 

information. Therefore, we were able to control for key variables that may also influence rate of 

CD, such as age and depression severity. Lastly, a continuous measure of global cognitive 

functioning was regularly administered (i.e., the Mini-Mental Status Examination (MMSE)), 

which would be sensitive to changes in global cognition over time.  

Whereas most previous studies of the relationship between depression and CD have not 

reported the subtype composition of their samples, our data provided sufficient information to 

determine whether participants meet DSM-IV-TR criteria for melancholic depression. Moreover, 

whereas previous studies comparing participants with melancholic and non-melancholic 

depression have largely consisted of small samples of younger adults in the acute phase of 
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depression and have mostly been cross-sectional, our sample consisted of older adults who were 

reassessed over the course of several years.  

It is important to note that, whereas some studies have suggested a distinction between 

melancholic and atypical depression (see Gold & Chrousos, 2002), in our sample of 395 

participants, only 41 participants (10.4% of the total sample; 16.5% of depressed sample; 44.1% 

of the non-melancholic sample) met DSM-IV-TR criteria for atypical depression at baseline. It is 

likely that analyses including such a small group of participants with atypical depression would 

not yield stable estimates, and thus, we compared those with melancholic depression (N = 155) 

to a broader group of individuals with “non-melancholic” depression (N=93). Importantly, 

several of the studies described above that have compared those with melancholic depression to 

those with non-melancholic depression have found significant differences, indicating that 

melancholic depression can be differentiated from other presentations of depression with regard 

to neuropsychological functioning. 

Moreover, because the data include multiple waves of cognitive functioning scores, we 

used latent growth curve modeling (LGM), which also has several advantages. For instance, 

LGM allowed us to model the growth in cognitive errors over time for those with melancholic 

depression, for those with non-melancholic depression, and for healthy controls, while 

controlling for relevant variables. We were able to determine if there were significant differences 

in the growth of errors, such that those participants with melancholic depression would 

experience greater growth in errors compared to the participants with non-melancholic 

depression and healthy controls.  
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���(�	���%!�

 We used previously collected data from the Neuropsychological Outcomes of 

Depression in the Elderly Study (NCODE) (Steffens, et al., 2004), a longitudinal study that 

began enrolling clinically depressed patients 60 years and older in 1994 and continues to 

the present.  

The study design was a prospective cohort study with patients undergoing naturalistic 

treatment (Steffens, McQuoid, Krishnan, 2002). Treatment was based on history of 

antidepressant use and severity of depression. Never-treated patients were initially prescribed 

selective serotonin reuptake inhibitors (SSRIs), with augmentation if response was not sufficient 

(Steffens, McQuoid, Krishnan, 2002). Patients were not routinely referred for psychotherapy.  

��!��!��

Written informed consent was obtained according to a procedure approved by the Duke 

University Institutional Review Board after the study was described to each participant.  

*$#����"$!���

Our study used data collected from 395 participants. There were 155 patients with 

melancholic depression, 93 patients with non-melancholic depression, and 147 healthy controls 

who had the data necessary for inclusion in the current study. 

Depressed participants were referred from the Duke inpatient and outpatient 

psychiatry services and from the Duke General Internal Medicine Clinic. In order to 

participate, patients had to meet DSM-III-R criteria for a current Major Depressive 

Episode. Patients were excluded who presented with another major psychiatric illness such 

as schizophrenia, schizoaffective disorder, bipolar disorder, lifetime alcohol or substance 

dependence, or dementia and/or other neurological illnesses, including Parkinson’s 

disease, multiple sclerosis, and seizure disorder. However, participants with psychotic 

depression and/or comorbid anxiety disorders were included if major depression was 

determined to be the primary psychiatric disorder.  

Control participants consisted of community-dwelling elders over age 60 recruited from 

the Center for Aging Subject Registry at Duke University, in Durham, Chapel Hill, and Raleigh, 

North Carolina. Control participants underwent neurological examination to rule out 
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neurological disorders and were excluded if they met diagnostic criteria for current or lifetime 

depression diagnosis. Four control participants were eliminated during the follow-up period 

because they experienced a first major depressive episode. The present study included data from 

147 healthy older adult control participants. The study’s details are also described by Steffens 

and colleagues (2004). 

��!�#� �+$#�$� ���

 We controlled for several variables that have been found to be associated with depression 

and CD. Specifically, research has found that melancholic symptoms are associated with greater 

illness severity (Khan, Carrithers, Preskorn, Lear, Wisniewski, Rush, et al., 2006; McDermott & 

Ebmeier, 2009), and some believe that the more severe neuropsychological impairment among 

those with melancholic depression is accounted for by depression severity (Porter, Bourke, & 

Gallagher, 2007). In analyses, we controlled for symptom severity at baseline based on scores on 

the Center for Epidemiologic Studies – Depression Scale (CES-D), a well-validated, self-report 

scale designed to measure depressive symptoms in the general population (Radloff, 1977) and in 

older adults (Radloff & Teri, 1986). The CES-D is a 20-item self-report inventory that assesses 

symptoms of depression during the past week. Items are scored from 0 to 4, with a maximum 

possible score of 60. Radloff (1977) reports acceptable internal consistency of the CES-D, with 

alpha coefficients of .85 (general sample) and .90 (patient sample). Baseline CES-D scores for 

the current study have good reliability, as represented by the inter-item correlation (α = .95).  

Other researchers believe that melancholic depression may not be a unique subtype of 

depression. The view has been proposed that psychomotor agitation- rather than the constellation 

of symptoms of melancholic depression- is the predominant feature that distinguishes 

melancholic individuals from non-melancholic individuals. Therefore, we controlled for the 

presence or absence psychomotor agitation during the current depressive episode. 

Additionally, the ratio of melancholic to non-melancholic depression increases with age 

such that the age of onset is thought to be later in melancholic depression (Parker, Roy, Hadzi-

Pavlovic, Wilhelm, & Mitchell, 2001). We controlled for participant age at baseline.  

	�"#�����!�������,�!��

At baseline, all participants were administered the Duke Depression Evaluation Schedule 

(DDES) by a trained interviewer. The DDES is comprised of several well-validated measures, a 

demographic section, and a structured interview used to assess DSM–III-R or -IV current and 
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lifetime Major Depression via the National Institute of Mental Health Diagnostic Interview 

Schedule (DIS) depression assessment (Robins, Helzer, Croughan, & Ratcliff, 1981). The DDES 

includes information regarding specific symptoms of major depression and whether or not these 

symptoms have been met during a two week period in the last month. Control participants were 

re-administered the DDES yearly. Depressed participants were administered the DDES at 

baseline only. The DDES was used to distinguish melancholic and non-melancholic participants, 

as described below. 

���!��'(�!%��� $!��� ���$!����!-,� $!��� ���*#���!�$���!��

 Although depressed participants were not formally diagnosed with the melancholic 

depression specifier, questions from the DIS were comprehensive and corresponded to DSM-IV-

TR criteria. For instance, loss of pleasure in all, or almost all activity was assessed by the 

question, “In your lifetime, have you ever had two weeks or more when you lost all interest and 

pleasure in things you usually cared about or enjoyed?” (specify if within the last two weeks or 

last month). In order to be consistent with the DSM-IV-TR, we identified individuals who 

endorsed this symptom or the symptom “lack reactivity to usually pleasurably stimuli” (“When 

you are in one of these spells (like now), are there things that can make you feel better, like 

talking to a friend or hearing good news?” No = endorsed). Among the individuals who 

endorsed either item, we selected those who met three or more of the following criteria, which 

corresponded to DIS questions: distinct quality of depressed mood (“Is your feeling of 

(RESPONDENT’S OWN EQUIVALENT) different from the kind of feeling you would get if 

someone close to you died?” Yes = endorsed); depression regularly worse in the morning (“Have 

you felt worse in the morning, or in the evening, or has there been any difference?” Worse in the 

morning = endorsed), early morning awakening (“Did you wake up at least two hours before 

your usual time of waking up?” Yes = endorsed), marked psychomotor retardation or agitation 

(“Has there ever been a period of two weeks or more when you had to be moving all the time – 

that is, you couldn’t sit still and paced up and down?” specify if within the last two weeks or last 

month or “Has there ever been a period of two weeks or more when you talked or moved more 

slowly than is normal for you?” specify if within the last two weeks or last month), significant 

anorexia or weight loss (“Has there ever been a period of two weeks or longer when you lost 

your appetite?” specify if within the last two weeks or last month or “Have you ever lost weight 

without trying to, as much as two pounds a week for several weeks (or as much as 10 pounds 
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altogether)?” specify if within the last two weeks or last month), and excessive or inappropriate 

guilt (“Has there ever been a period of two weeks or more when you felt worthless, sinful, or 

guilty? (specify if within the last two weeks or last month”). Based on the DSM-IV-TR criteria, 

the melancholic group was comprised of 155 individuals. All other individuals diagnosed with 

depression comprised the non-melancholic depression group (N= 93).  

��%!������������,�!�&�����

All participants were administered the Mini Mental Status Examination (MMSE). The 

MMSE is a brief and objective measure of global cognition (Folstein, Folstein, & McHugh, 

1975). It consists of five areas of cognitive functioning: orientation, registration, attention and 

calculation, recall, and language. Scores range from 0 to 30, with higher scores indicating better 

cognitive functioning. The MMSE is a widely used measurement of global cognitive abilities 

studies of older adults (Dufouil et al., 2000). Participants with MMSE scores of 25 or higher 

were permitted to enroll in the study at baseline. However, some severely depressed patients had 

MMSE scores below 25. These patients were followed through an acute, eight-week course of 

treatment to determine if their scores had improved. If their MMSE scores remained less than 25, 

they were excluded from participation. All participants (depressed and controls) were re-

administered the MMSE at least yearly. We modeled the growth in errors on the MMSE over 

time (i.e., 3 years) by group. Therefore, higher scores indicated poorer cognitive functioning. 

Whether using MMSE total scores or error scores, overall results should be the same. We used 

MMSE errors to be consistent with our previously published studies (e.g.,�Corsentino.�Collins, 

Sachs-Ericsson, & Blazer, 2009; Corsentino.�Sawyer, Sachs-Ericsson, & Blazer, 2008). 

	$�$��!$ (�����#$��%(�

Descriptive statistics were calculated, and data issues were handled using PASW Version 

18.0 (SPSS, Inc, Chicago, IL). Descriptive analyses were performed to examine the distribution 

of the variables and correct for outliers, skewness, and kurtosis attributable to measurement 

problems. Initial analyses were also conducted to describe the demographics of the participants 

(e.g., age, gender, race).  

Latent Growth Curve Modeling (LGM) was conducted using the statistical package, 

Mplus version five (Muthén & Muthén, 2007) in order to examine the effect of depression 

subtype on growth of the number of incorrect responses on the MMSE (specifically, change over 

time in the number of incorrect responses) across the waves (3 years with 4 data collection 
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points). LGM methods simultaneously examine changes in covariances, variances, and mean 

values over time and therefore provide more information than some other statistical methods. 

LGM involves specifying a factor model for repeated measures in which the factors represent 

individual-specific aspects of change (intercepts and linear slopes), and factor loadings are fixed 

to values representing linear growth (here 0, 1, 2, and 3 to correspond to wave of measurement). 

The intercept and slope factors, in turn, may be regressed on predictors. We were interested in 

examining predictors of growth (i.e., individual differences in the slope factor).  

LGM permits the use of participants with some missing data using the Full Information 

Maximum Likelihood (FIML) procedure. FIML generates an estimated covariance matrix. The 

estimated covariances are those that would have been obtained if the missing data were replaced 

by their most likely values. Therefore, we were able to include in the study participants who 

were missing a MMSE assessment time point. 

 It is important to note that the previous literature has found the relationship between 

depression and CD to be linear, and thus, we examined linear growth in errors. Wilson and 

colleagues (2004) used a growth curve approach to determine whether level of depressive 

symptoms predicted rate of CD over approximately 5.3 years after controlling for baseline 

cognition, age, sex, race, and education (Wilson, Mendes de Leon, Bennett, Bienias, & Evans, 

2004). The authors found a linear association between baseline depressive symptoms and global 

CD such that for each depressive symptom, rate of global CD increased by about five percent. 

They found no quadratic effect on rate of CD. Other research also suggests that the effect of 

depression on CD is linear (e.g., Berger, Fratiglioni, Forsell, Winblad, & Backman, 1999; 

Devanand et. al, 1996; Wilson, et al., 2002). Therefore, we examined linear change over time. 

 Our growth curve model is presented in Figure 1. We used dummy coding such that, for 

the first dummy coded variable, 1=control, 0=other (non-melancholic or control). For the second 

dummy coded variable, 1=non-melancholic, 0=other (melancholic or control). This system 

creates a reference group (i.e., melancholic group) from with the other groups are compared. 

Specifically, the first dummy code compares controls to the melancholic group, and the second 

dummy code compares the non-melancholic group to the melancholic group. We also included 

the following time-invariant covariates: Time-1 age, initial depression severity, and baseline 

psychomotor agitation. We determined whether or not the model is identified using the t-, null b, 

and recursive rules. Adequacy of model fit was evaluated using the following indices: χ
2
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goodness of fit, χ
2
/df, the Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), and the 

root-mean-square error of approximation (RMSEA). The CFI, TLI, and RMSEA were all 

provided by Mplus and recommended by Hu and Bentler (1999). Models with χ
2
/df values less 

than two were considered good fitting models, between two and three were considered modestly 

fitting models, and values greater than three were considered poor fitting models. CFI and TLI 

values at or above .95 were considered indicators of good fit. Models with RMSEA values equal 

to or less than .05 were used to indicate good fit (Hu & Bentler, 1999). For the model, p-values 

equal to or less than .05 were used to determine the statistical significance of individual path 

coefficients that were evaluated.   

Even healthy older adults will demonstrate some CD over time. Thus, we expected those 

with melancholic depression, non-melancholic depression, and controls all to show an increase in 

errors on the MMSE over time. However, we hypothesized that the decrease in correct responses 

would be greater for those with melancholic depression than for those with non-melancholic 

depression or control participants. We made no hypotheses regarding participants with non-

melancholic depression in comparison to healthy controls. 

*�/�#��!$ (����

The test of not close fit was used to determine the number of participants necessary to 

obtain adequate power for overall model fit. The null hypothesis is that the fit is not excellent or 

close (RMSEA is equal to or greater than .05) whereas the alternative hypothesis is that the fit is 

excellent or close (RMSEA=.01). According to the test of not close fit, if our model provides an 

excellent fit, power is the probability of rejecting the null hypothesis that the fit is not excellent, 

leaving the desirable alternative hypothesis that fit is close. The proposed path model presented 

in Figure 1 has 15 degrees of freedom. With 9 observed variables, there are a total of 9(12)/2 = 

54 observations available to estimate 39 parameters (11 variances (five observed exogenous 

variables, two factor disturbances, four measurement errors), 11 covariances (10 between the 

predictors and another between the disturbances), 10 direct effects on the latent growth factors 

from the predictors (two from each predictor), and 7 direct effects of the constant) of the 

prediction model. This leaves 15 degrees of freedom (54 -39 = 15). According to MacCallum et 

al (1996), for the test of not-close fit we would need approximately 547 participants. We have 

395 participants. Therefore, there was, unfortunately, insufficient power to detect overall model 

fit with our data.  
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The distribution of variables was examined using PASW Version 18.0 (SPSS, Inc, 

Chicago, IL) to test for outliers, skewness, and kurtosis attributable to measurement problems0��

First, outliers were handled by substituting extreme high values with the median plus two 

interquartile ranges. Extremely low values were substituted with the value of the median minus 

two interquartile ranges.  

Distributions were examined after handling outliers. We visually evaluated each 

measure’s distribution for deviations from normality, including skewness and kurtosis. We 

looked for variables with skewness values greater than two or less than negative two. It is 

important to note that most individuals made few errors on the MMSE measure for cognitive 

functioning. However, this was more likely attributable to the true distribution of scores rather 

than to measurement problems. Most older adults do not experience severe cognitive problems. 

Thus, we performed no additional transformations to correct for this. 

Next, we looked at kurtosis, or the peak of the distribution of each variable. Values close 

to one are indicators of mesokurtic distributions. No changes were made because the 

distributions were deemed appropriate representations of the true distribution of scores rather 

than resulting from measurement error.  

Cronbach's alpha was used to measure internal consistency based on the average 

correlation among items that comprise the scale. Cronbach’s α for the CES-D was .95 and for 

MMSE at Time 1 was .7. Ideally, the Cronbach’s alpha coefficient of a scale should be above .7 

(DeVellis, 2003), and, thus, these measures appear to have adequate reliability. 

At baseline, participants were on average 70.2 years old (SD = 7.04) and 68.9% female.  

The participants’ ethnicities were as follows: 85.3% Caucasian, 10.4% African-American, 2.5% 

Mixed Race, 1.5% Asian, and 0.3% Native American.  The mean MMSE score at baseline was 

28.49 (SD = 1.89). 

Preliminary analyses were conducted to summarize differences between control, 

melancholic, and non-melancholic participants on important variables. Chi-square analyses 

revealed no differences between groups in terms of White race, χ
2
 (2, 395) = 1.03, p = .60, or 

gender, χ
2
 (2, 395) = .47, p = .79. Analyses using one-way between-groups analysis of variance 
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were performed to explore the impact of group membership (melancholic, non-melancholic, 

control) on important variables (age, depression severity, cognitive score). We used a Bonferroni 

adjustment to account for the number of comparisons conducted, with p-values less than .01 

considered significant. There were no differences between the groups with regard to age. 

However, there were significant group differences involving depression severity, F (2, 384) = 

645.7, p < .001. Control participants reported significantly fewer depressive symptoms on the 

CES-D (M= 1.96, SD = 2.7) compared to those with melancholic depression (M= 34.77, SD = 

12.2) and compared to those with non-melancholic depression (M = 23.92, SD = 12.45). 

Moreover, those with melancholic depression reported more depressive symptoms than those 

with non-melancholic depression. Differences were also observed between groups regarding 

Time-1 MMSE scores, F(2, 392)= 7.59, p = .001. Controls made fewer errors on the MMSE at 

baseline (M = 1.31, SD = 1.82) compared to those with melancholic depression (M = 2.31, SD = 

2.94) or those with non-melancholic depression (M = 2.18, SD = 3.13). There was no significant 

difference in baseline MMSE errors between the melancholic and non-melancholic group. 

Lastly, differences were observed between groups regarding reporting of psychomotor agitation, 

F(2, 375) = 22.2, p < .001. On average, controls reported psychomotor agitation less often (M = 

.01, SD = .12) than those with melancholic (M = .24, SD = .42) and those with non-melancholic 

depression (M =.14, SD = .35); there were no statistically significant differences in psychomotor 

agitation between those with melancholic or non-melancholic depression. 

There were 395 participants in the final model (155 melancholic, 93 non-melancholic, 

147 controls). None of the participants were missing Time 1 MMSE, whereas 53 participants 

were missing Time 2 MMSE, 65 were missing Time 3 MMSE, and 170 were missing Time 4 

MMSE. 322 out of 395 participants (81.5%) had MMSE data for at least three out of four time 

points. None of participants were missing data for baseline MMSE score, age, or depression 

subtype. Eight participants were missing data for CES-D severity, and eight were missing data 

for the psychomotor agitation variable. 

Participants with missing data at Time 4 differed from participants who remained in the 

study in that they were more likely older and had higher baseline MMSE error scores. Thus, 

individuals who were most likely to demonstrate CD were missing data. There were no 

differences in terms of race or gender. Importantly, participants with missing data were no more 

likely to be depressed and did not differ by depression subtype or severity from those retained in 
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the study. See Table 1 for a summary of differences between individuals who did and did not 

have missing data for Time 4. 

��$!%������ �

Latent growth models are often analyzed in two steps, with the first being analysis of the 

change model that involves just the repeated measures variable and no predictors. Our change 

model included MMSE errors at Time 1, Time 2, Time 3, and Time 4, but it excluded our 

predictors (e.g., dummy coded variables, CES-D, age, psychomotor agitation). A change model 

attempts to explain the covariances and means of these variables and helps to identify potential 

sources of poor model fit. 

Our change model had 9 parameters, including six variances (of two factors and four 

measurement errors), 1 covariance between the factors, and two factor means. With four 

observed variables (MMSE over three years), there are 4(7)/2 = 14 observations available to 

estimate the model, so df = 5. The analysis converged to an admissible solution. Values of 

selected fit indexes are χ
2
 = 4.385, p = 0.496, χ

2
/df = .877, TLI = 1.001, CFI = 1.000, and 

RMSEA = 0.000, with the 90% confidence interval 0-.065.  

The direct effect of the constant on the initial status growth factor was 1.915, which was 

also the estimated average MMSE errors for all participants at Year 1, adjusted for measurement 

error. The estimated mean of the latent change factor (slope) was 0.056, which indicated the 

average annual increase in MMSE errors, adjusted for measurement error. The estimated 

variances of the latent change and initial status factors were 0.422 and 3.912, respectively, and 

each was significant at the p < .001 level. These results suggest that the older participants were 

not homogeneous in either their initial MMSE errors at Year 1 or the slopes of subsequent linear 

increases in errors. The estimated covariance between the latent growth factors was -0.048, 

which indicated that higher initial errors on the MMSE predicted lower subsequent rates of linear 

annual increase in errors, but not significantly (p = 0.796). The predicted mean MMSE errors 

were 1.915, 1.971, 2.027, and 2.083 for year 1, 2, 3, and 4, respectively.  

��!$ �*#�������!����� �

With an adequate model of change in MMSE errors, a model that predicts this change can 

be analyzed. In this model, potential predictors of change (dummy coded variables, CES-D, age, 

psychomotor agitation) were added to the basic change model by including them in the mean 

structure and by regressing the latent growth factors on the predictors. Table 2 presents the 
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means, standard deviations, and intercorrelations for the observed variables in the model. 

Estimation in Mplus converged to an admissible solution, with values of selected fit indexes all 

indicating good fit: χ
2
 = 13.252, p = .583, CMIN/df = .883, TLI = 1.004, CFI = 1.000, and 

RMSEA = 0.000, with the 90% confidence interval 0-.042.  

The variance of initial status was 0.788, and the variance of the slope was 0.920. Each 

was significant at the p < .001 level. These results suggest that the older participants are not 

homogeneous in either their initial MMSE errors at Year 1 or the slopes of subsequent linear 

increases in errors. The estimated mean initial status and mean slope were 1.920 and 0.076, 

respectively. This means that the average errors on the MMSE at Time 1 were 1.920, with an 

average gain of 0.076 errors per year from year one to year four.  

The standardized results of the model are presented in Table 3. The covariance between 

general initial status with slope (-0.089) was not significant, suggesting that, in general initial 

status was unrelated to change in errors over time.  

Controlling for depression severity, age, and psychomotor agitation, the effect of group 

(melancholic versus control, melancholic versus non-melancholic) on initial MMSE errors was 

not significant. Participants with higher depression severity scores at baseline had more initial 

MMSE errors; however, the effect was also not statistically significant. Participants who were 

older had higher initial MMSE errors, which was a significant effect (p <.001). Participants 

reporting psychomotor agitation at baseline had higher initial MMSE errors. Again, the effect 

was not significant.  

Regarding slope, there were no significant differences between the groups (melancholic 

versus control, melancholic versus non-melancholic) regarding growth in errors on the MMSE. 

Change in MMSE errors across time between the melancholic, non-melancholic, and control 

groups are depicted graphically in Figure 3. The effects of depression severity and psychomotor 

agitation on growth in MMSE errors were also not significant. Participants who were older at 

baseline increased in MMSE errors at a faster rate, which was significant (p = 0.004).  

As a further test of our hypothesis, we included additional indicators of depression 

severity (age of onset, months since onset of current episode, months since felt like usual self). 

Results remained relatively unchanged, with one exception. The melancholic group made more 

errors on the MMSE at baseline relative to the control group (standardized estimate = -0.356, p = 

.007). 
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Depression is a heterogeneous disorder in terms of symptomatology and biological 

indicators. Based on prior research, we hypothesized that older depressed patients with a specific 

manifestation of depression (i.e., melancholic depression) would experience greater decline in 

cognitive functioning compared to those with non-melancholic depression and non-depressed 

older adults. We tested these hypotheses in a large sample of depressed and non-depressed 

elderly adults over a three year period. We included age, depression severity, and psychomotor 

agitation as covariates in our model to account for other possible influences in our model. Our 

model provided an excellent overall fit to the data, but we did not find significant differences in 

cognitive scores over time across the groups. That is, we did not find those with melancholic 

depression to have greater cognitive decline than those with non-melancholic depression or 

controls.  

 Our results appear inconsistent with the glucocorticoid-cascade hypothesis, which 

suggests that prolonged exposure to stress may lead to damage to the memory center of the brain 

(the hippocampus). If, indeed, our hypotheses are true, there may be several possible reasons 

why we did not find significant results. Some of these reasons may involve the characteristics of 

our sample. Specifically, there was considerable attrition across the four years such that there 

were 170 participants missing data at Time 4. Participants with missing data differed from those 

who remained in the study in that they were more likely to be older and have higher baseline 

MMSE error scores. These characteristics have been associated with greater risk for cognitive 

decline (CD) (Karlamangla et. al, 2009).  However, it is important to note that participants with 

missing data at Time 4 did not differ in depression severity from those who were retained in the 

study, and they were no more likely to be depressed or to have a particular depression specifier. 

Therefore, although there were differences based on attrition, it is unlikely that these differences 

affected the results of our study because attrition was not differential based on group 

membership. 

Another important factor that could have obscured our ability to detect significant results 

was that the depressed patients in the study were undergoing naturalistic treatment for depression 

(Steffens, McQuoid, Krishnan, 2002). Typically, patients in the study were prescribed selective 

serotonin reuptake inhibitors (SSRIs), with augmentation if response was not sufficient (Steffens, 
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McQuoid, Krishnan, 2002). However, there is some evidence that antidepressant medication 

attenuates HPA axis hyperactivity in depressed patients (Schule, et. al, 2003), and some studies 

have found that depressed elderly patients undergoing treatment with antidepressant medication, 

particularly those taking SSRIs, experience improved cognitive functioning over time (Alves, et. 

al, 2007; Doraiswamy, et. al, 2003; Gualtieri, Johnson, & Benedict, 2006). This may help explain 

why our depressed groups did not differ from our control group in CD. 

Moreover, there is some evidence that depressed patients respond differentially to 

antidepressant medication based on depression subtype, with evidence to suggest that those with 

atypical depression respond preferentially to MAOIs (Henzel, Mergl, Allgaier, Kohen, Moller, & 

Hergerl, 2006). Nearly half of our non-melancholic group consisted of those with atypical 

depression. It is possible that the melancholic group responded more favorably to the medication 

regiment, and, therefore, CD was more gradual over time for these individuals. One recent study 

found that respondents with atypical depression were significantly more likely to have received 

one or more SSRI medications (Parker & Crawford, 2009). Moreover, the study also found that 

the atypical group had significantly lower mean effectiveness ratings for SSRI medications 

compared to those with melancholic depression. In our study, differences between the 

melancholic and atypical group may have been obscured because the melancholic group may 

have had a more favorable response to the antidepressant medication initially.  

It is also possible that our model of three years of data was insufficient to detect the long-

term effect of depression on cognitive functioning. As stated previously, treatment for depression 

has been shown to improve cognitive functioning in the short term (Alves, et. al, 2007; 

Doraiswamy, et. al, 2003; Gualtieri, Johnson, & Benedict, 2006). Therefore, it is possible that 

our time sample was too short to detect the long-term, gradual impact of depression on cognitive 

functioning. Another possible explanation for our null results is that our non-melancholic group 

was too heterogeneous to detect a difference between the two depression groups. A much more 

desirable distinction would have been to compare rates of CD among melancholic and atypically 

depressed patients. Non-melancholic depression is not a group recognized in the DSM-IV-TR as 

a distinct subtype and thus, may not capture a homogenous group. Moreover, a potential 

limitation of our study is that we may not have had sufficient power to detect an effect. In the 

near future, we will be performing a power analysis for the parameter estimates. 
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 As a preliminary study testing the glucocorticoid cascade hypothesis among depression 

subtypes, this study holds promise for future research. It would be interesting to consider 

whether a more-sensitive indicator of cognitive functioning could be crucial to revealing 

differences between our melancholic and non-melancholic groups. Our measure of cognitive 

functioning, the MMSE, is used as a basic screening of cognitive status, so ceiling effects may 

have obscured the relationship between subtype and CD in this study. A measure targeting 

specific areas of functioning directly related to HPA dysfunction may be more appropriate for 

future research. For instance, some have suggested that those with melancholic depression may 

show poorer performance on measures of memory, attention and executive function tasks 

compared to those with non-melancholic depression (Monzon, et. al, 2010).  

 Nevertheless, it is important to acknowledge that our hypothesis may have been 

unsupported because indeed there are no real differences in CD between the groups. That is, it is 

possible that older depressed patients meeting criteria for melancholic depression do not actually 

experience greater CD compared to older patients with non-melancholic depression. Although 

some studies have found a significant association between depression subtype and indicators of 

cognitive functioning (e.g., Withall, Harris, Cumming, 2010), it is possible that the “file drawer 

problem” may have led to the non-publication of null-results in other cases. Further research is 

necessary to determine if this is a reliable relationship.  

Much of the current research has dealt exclusively with younger adults over short follow-

up periods, so our study is unique in its sample characteristics and length of follow-up period. 

Although few studies have been carried out with older adults, there is some evidence to suggest 

that hypocortisolemia in depressed older adults could also be a sign of prolonged activation of 

the HPA axis (Bremmer, Deeg, Beekman, Penninx, Lips, & Hoogendijk, 2007). Therefore, it is 

possible that there are no differences between our groups because both the melancholic and the 

non-melancholic older adults experienced prolonged activation of the HPA axis and, hence, both 

groups of older adults experience similar rates of CD. Recall that one similar study, consisting of 

a similar sample of older adults also did not find significant differences across groups 

(Greenberg, Payne, MacFall, Steffens, & Krishnan, 2008). More research is necessary to 

illuminate this relationship among older adults, particularly studies involving biological 

correlates of the HPA axis. 
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Of note mentioning, among the time-invariant covariates included in our model (i.e., age, 

depression severity, psychomotor agitation), only older age predicted more MMSE errors over 

time. This is a somewhat unusual finding, particularly because higher depression severity has 

been shown fairly consistently in the literature to lead to poorer cognitive functioning over time. 

This, however, appears attributable to the grouping variables removing a substantial proportion 

of the variance from the CES-D variable. When these variables were removed from the analysis, 

higher CES-D depression severity scores were related to greater MMSE errors at Time 1 and an 

increase in MMSE errors over the three years. 

Impairments in cognitive functioning affect a substantial proportion of the elderly 

population. It is important to identify individuals at heightened risk for CD in order to direct our 

attention toward finding ways to prevent, delay, or slow the progression of dementia. Although, 

in our study, we did not demonstrate that older adults with melancholic depression are at higher 

risk for CD compared to those with non-melancholic depression and even compared to non-

depressed control participants, we maintain that this is an important area for further exploration. 

Future research should explore these hypotheses over longer follow-up periods with large 

samples of older adults, of whom a proportion are found to meet DSM-IV-TR criteria for the 

atypical depression specifier. Moreover, a measure that more-directly taps hippocampal 

functioning may be illuminating. Although we conducted a fairly sophisticated statistical 

analysis, it is recommended that future researchers consider the use of latent change score 

modeling, which may be appropriate for this type of research because it can test possible 

alternative relations more directly. Neuroimaging information can potentially be useful in 

determining if there are differences in hippocampal atrophy between those with melancholic and 

non-melancholic depression. 

We believe that our study is a preliminary attempt to explain why some studies, but not 

all, have found prior depression to predict later cognitive decline (CD), and we also believe that 

our study attests to the need for further research in this area. As there are evidence-based 

pharmacological and psychological treatments for depression, depression may be a potentially 

modifiable risk factor for CD. Further investigation is crucial to examine what features or forms 

of depression increase susceptibility for CD and whether early treatment can impact risk for CD 

over the long term for certain individuals. 
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Demographic and cognitive differences of participants who were and were not missing data at 

Time 4.   

 

Variable 

Missing 

Mean (SD) 

N=170 

 

Not Missing 

Mean (SD) 

N=225 

F or χ
2
 p-value 

Age 

 

71.70 

(7.58) 
69.04 (6.38) 14.31 p < .001 

Gender 

% female 
72.9% 65.8% 2.317 p = .08 

Race 

%White 
82.4% 87.6% 2.092 p = .10 

MMSE score 

(baseline) 
2.61 (3.26) 1.39 (1.96) 14.31 p < .001 

CES-D depression 

severity 

20.32 

(18.08) 
19.97 (17.19) .038 p = .845 
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 Correlations, Standard Deviations, and Means for Observed Variables.   

Variable 1 2 3 4 5 6 7 8 9 

MMSE          

1. Time 1 1.00         

2. Time 2 .607
**

 1.00        

3. Time 3 .450
**

 .731
**

 1.00       

4. Time 4 .404
**

 .685
**

 .794
**

 1.00      

          

Predictors          

5. Dummy 1 

-

.168
**

 

-.196
 

*
 

-.107
 

*
 

-.058 1.00     

6. Dummy 2 .057 .072 -.031 -.052 
-

.425
**

 
1.00    

7. CES-D .182
**

 .162
**

 .076 .071 
-

.790
**

 
.119

*
 1.00   

8. Age .267
**

 .372
**

 .323
**

 .305
**

 -.029 -.047 -.038 1.00  

9. 

Psychomotor 

Agitation 

.088 .103 .028 .010 
-

.286
**

 
.023 .305

**
 -.055 1.00 

          

M 1.911 1.918 1.933 1.587 .370 .235 20.12 70.186 .127 

SD 2.667 2.455 2.606 2.543 .483 .425 17.558 7.035 .333 
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Latent Growth Curve Model Parameter Estimates. 

Parameter Estimates (SE) p-value 

Intercept 1.920 (1.245) p <.001 

Dummy 1  -0.575 (0.463) p = 0.214 

Dummy 2  0.143 (0.319) p = 0.654 

Age  0.106 (0.016)  p <.001 

CES-D depression severity  

 

-0.007 (0.012) p = 0.173 

Psychomotor Agitation  0.452 (0.372) p = 0.224 

   

Slope .076 (0.575) p = 0.029 

Dummy 1  -0.143 (0.206) 

 

p = 0.487 

Dummy 2  -0.043 (0.143) p = 0.763 

Age  0.022 (0.008) p = 0.004 

CES-D depression severity  

 

-0.007 (0.005) p = 0.173 

Psychomotor Agitation  -0.089 (0.164) p = 0.590 

   

Variance of Initial Status 0.788 (0.050) p < .001 

Variance of Slope 0.920 (0.045) p < .001 

Intercept with Slope -0.098 (0.171)  p = 0.567 
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Figure 1. Relationship between depression and cognitive decline.
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Figure 2. MMSE Scores over Time by Group. 
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Figure 3. Latent growth model of prediction of change in MMSE errors over 3 years with 

standardized parameter estimates. 
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Office of the Vice President For Research 

Human Subjects Committee 

Tallahassee, Florida 32306-2742 

(850) 644-8673 · FAX (850) 644-4392 

 

APPROVAL MEMORANDUM 

 

Date: 7/9/2010 

 

To: Elizabeth Corsentino 

 

From:   Thomas L. Jacobson, Chair 

 

Re:     Use of Human Subjects in Research 

Melancholic Depression and its Relationship to Cognitive Decline 

 

The application that you submitted to this office in regard to the use of human subjects in the 

proposal referenced above have been reviewed by the Secretary, the Chair, and two members of 

the Human Subjects Committee. Your project is determined to be Expedited per 45 CFR § 

46.110(7) and has been approved by an expedited review process. 

 

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to 

weigh the risk to the human participants and the aspects of the proposal related to potential risk 

and benefit. This approval does not replace any departmental or other approvals, which may be 

required. 

 

If you submitted a proposed consent form with your application, the approved stamped consent 

form is attached to this approval notice.  Only the stamped version of the consent form may be 

used in recruiting research subjects. 

 

If the project has not been completed by 7/8/2011 you must request a renewal of approval for 

continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your 

expiration date; however, it is your responsibility as the Principal Investigator to timely request 

renewal of your approval from the Committee. 

 

You are advised that any change in protocol for this project must be reviewed and approved by 

the Committee prior to implementation of the proposed change in the protocol.  A protocol 

change/amendment form is required to be submitted for approval by the Committee.  In addition, 

federal regulations require that the Principal Investigator promptly report, in writing any 

unanticipated problems or adverse events involving risks to research subjects or others. 
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By copy of this memorandum, the Chair of your department and/or your major professor is 

reminded that he/she is responsible for being informed concerning research projects involving 

human subjects in the department, and should review protocols as often as needed to insure that 

the project is being conducted in compliance with our institution and with DHHS regulations. 

 

This institution has an Assurance on file with the Office for Human Research Protection. The 

Assurance Number is IRB00000446. 

 

Cc: Natalie Sachs-Ericsson, Advisor 

HSC No. 2010.4573
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