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Apathy Mediates Cognitive Difficulties in Geriatric Depression

Cynthia M. Funes, Ph.D.1, Helen Lavretsky, M.D.1, Linda Ercoli, Ph.D.1, Natalie St. Cyr, M.A.
1, and Prabha Siddarth, Ph.D.1

1Department of Psychiatry & Biobehavioral Sciences, Semel Institute for Neuroscience & Human 
Behavior, David Geffen School of Medicine at UCLA, Los Angeles, CA 90095, USA

Abstract

Objective—Cognitive impairment associated with late-life depression can persist after remission 

of mood symptoms. Apathy, a common symptom of late-life depression, often leads to worse 

clinical outcomes. We examined if severity of apathy mediates cognitive difficulties in a cohort of 

older adults with major depression.

Methods—One hundred and thirty-eight older adults with depression (54.4% female; mean 

age=69.7(7.4) years; mean education=15.6(2.7) years) were recruited to participate in a treatment 

study, and only baseline data were analyzed. All participants received a comprehensive evaluation 

of depression, apathy, and cognition. We examined whether apathy mediated the relationship 

between depression and cognition, focusing our attention on memory and cognitive control. We 

then explored whether the mediation effects differed across females and males.

Results—Increased apathy was significantly associated with worse depression and lower 

performance in the cognitive control domain but not in memory. Higher depressive scores were 

significantly associated with worse cognitive control but not memory. Mediation analyses revealed 

a significant indirect effect on cognitive control by depression through increased apathy scores 

with the mediator accounting for 21% of the total effect. Stratifying by sex, we found that females 

exhibited a significant indirect effect, with the mediator accounting for 47% of the total effect, 

while there was no mediation by apathy in males.

Conclusion—The findings imply that increased apathy mediates the relationship between 

cognition and depression. The identification of mediating effects may inform future treatment 

strategies and preventive interventions that can focus on decreasing apathy to improve cognition in 

late-life depression.
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OBJECTIVE

Cognitive impairment in late-life depression has been well-documented in the literature1,2, 

with patients often demonstrating difficulties in subjective memory3 and cognitive control4. 

The impact of cognitive impairment on the quality of life of older adults is high, including 

increased loss of independence in activities of daily living5, poorer health self-care6, and 

even increased frailty and fall risk in patients with reduced executive abilities7. While not 

well understood, variability in the presentation, quality and severity of cognitive dysfunction 

is present in older adults with depression2,8. Research to determine attributes of depression 

that may directly relate to cognitive dysfunction would help providers deliver more targeted 

interventions, and reduce the impact of cognitive impairment on daily function of older 

adults.

Apathy is a prominent symptom in late-life depression in older adults and has been 

associated with poorer response to antidepressant medications9,10. Apathy has also been 

linked to higher rates of disability11, particularly among the oldest old12. In clinical studies 

with patients with Alzheimer’s disease and Parkinson’s disease, apathy has been proposed to 

be a frontally-mediated symptom, and has been observed to act as a mediator for cognitive 

impairment in these populations13. Emerging evidence supports apathy as a separate 

construct from depression despite frequent comorbidity.14,15 In addition, neuroimaging 

studies have found differential functional and structural correlates between depressed 

patients with and without apathy, for example in white matter microstructural changes16 and 

altered structural and functional connectivity10. This research further suggests that apathy 

may play a distinct role in cognitive functioning in late-life depression.

To our knowledge, no previous study has examined apathy as a possible mediator of the 

association between severity of depression and cognitive difficulties in depressed patients 

and only few studies have investigated the relationship between apathy and cognitive 

impairment across cognitive domains in depressed older adults10. To address this knowledge 

gap, we studied the predictive ability of depression and apathy on two of the most 

commonly reported cognitive impairments in depression, memory and cognitive control3,4. 

Based on the literature, we predicted that apathy would mediate memory and executive 

control difficulties in older adults with major depressive disorder. Further, we examined if 

apathy played a different role in male and female participants with late-life depression, as 

gender differences in apathy prevalence have been observed in other clinical samples such as 

Parkinson’s disease,17 and multiple sclerosis18.

METHODS

Participants

A total sample of 138 elderly depressed participants who had complete mood, apathy and 

neuropsychological testing at baseline was drawn from a larger, clinical trial examining the 

use of methylphenidate to improve antidepressant response to citalopram9. The measure 

outcomes utilized in this study were all baseline measures, prior to randomization into a 

study condition. Briefly, from August 2008 to September 2012, 510 subjects were screened 
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by phone, and 203 individuals were recruited for a diagnostic interview. After describing the 

details of the study to interested and eligible subjects, written informed consent was 

obtained in accordance with the procedures set by the UCLA Institutional Review Board 

(IRB). Of these 203 subjects, 143 were randomized into the study. Five subjects had some 

missing cognitive data, so baseline data from 138 subjects were analyzed for the present 

study. Further details on recruitment are described in the original study9.

Inclusion criteria to the clinical trial were: 1) current episode of unipolar MDD according 

to DSM-IV-TR criteria19; 2) Hamilton Depression Rating Scale (HDRS-24)20 score ≥ 16; 

and 3) Mini-Mental State Exam (MMSE)21 score ≥ 26. Exclusion criteria were: 1) history 

of any other psychiatric disorders (other than unipolar MDD with or without comorbid 

anxiety symptoms); 2) severe or acute unstable medical illness, including the presence of 

either atrial or ventricular arrhythmia, or acute ischemic changes on the baseline 

electrocardiogram; 3) acute suicidal or violent behavior or history of suicide attempt within 

the last year; or 4) any other central nervous system diseases. Patients were free of 

psychotropic medications for at least two weeks before starting the trial.

Measures

Participants’ depression severity was evaluated using the HDRS-24,20 a measure that does 

not contain questions that directly assess prominent symptoms of apathy (e.g., disinterest, 

indifference, suppression of emotion). Apathy was measured using the Apathy Evaluation 

Scale (AES)22, which specifically identifies the degree to which the patients display 

emotional, cognitive and motor symptoms of apathy. All items in AES were coded so that 

greater scores represent less apathy. Level of depression and apathy (high vs. low) were 

characterized to identify distinction in symptom presentation (see results). Participants also 

completed a comprehensive neuropsychological test battery to assess the two most 

frequently compromised cognitive domains in depression: memory, defined as the ability to 

recall previously learned information over a delay (California Verbal Learning Test-II23 

[long delayed free recall], Rey–Osterrieth Complex Figure Test24 [30-minute delayed 

recall]), and cognitive control, defined as the ability to quickly bypass automatic processes 

and identify irrelevant information to execute a complex task25 (the Trail Making Test, parts 

A and B26, and the Stroop Color Trial and interference task27). We transformed raw scores 

to z-scores for each participant, and then averaged the z-scores within each domain to 

produce composite scores. Z-scores were calculated from published normative data28. For 

variables in which better performance was represented by lower values (e.g., Trail Making 

Test), z-scores were reversed so that higher z-scores represented better performance for all 

measures.

Statistical analysis

Data were screened for outliers and normality assumptions. General linear models were used 

to examine associations between depression and cognitive domain (memory, cognitive 

control) scores. We then conducted mediation analyses using Andrew Hayes’s PROCESS 

Procedure29 for SAS, with depression as the predictor, cognitive scores as the outcome and 

apathy as the mediator. Path coefficients (a, b, c, and c’) representing the linear regression 

coefficients for each path in the mediation model (Figure 1) were obtained. The a-path 
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represents the association between the predictor and mediator variables. The b-path denotes 

the relationship between the mediator and outcome variables, while also controlling for the 

predictor variable. The c’-path (also called “direct effect”) and the c-path (also known as 

“total effect”) represent the associations between the predictor and outcome variables 

including and excluding the mediator variable, respectively. A statistically significant 

difference between c and c’ (or equivalently, significance of a*b, also known as “indirect 

effect”) is indication of a mediation effect. Bootstrapped 95% confidence interval of the 

mediation effect was determined using 5000 simulations30. In addition, percent mediation 

[PM], a measure of effect size interpreted as the percent of the total effect accounted for by 

the indirect effect was calculated. We then repeated the above mediation analyses stratified 

by sex to examine whether mediation effects are present in females and males. We also 

estimated a moderated (by sex) mediation model to test for differential effects in females 

and males. Age and educational level were used as covariates in all analyses and sex was an 

additional covariate in the model that included all participants. These demographic factors 

have been commonly associated with cognitive performance differences in the literature.1,2 

Further, the effects of age, sex and education were significant (p-values ranging from .001 

to .05) in several of the regression models. We also considered using ethnicity as a covariate, 

however in all the regression models, the effect of ethnicity was not significant (p-values 

ranging from 0.3–0.5).

RESULTS

Demographic and clinical characteristics

Demographic and clinical characteristics of the participants are shown in Table 1. Table 2 

presents the raw neuropsychological test scores as well as the z-scores of the cognitive 

domains. There were no significant differences between male and female participants with 

regard to age, education, ethnicity as well as severity of depression, apathy, and cognition. 

Dividing the participants into 4 groups based on the median values of depression (18) and 

apathy (30), we found that 28.3% of the sample presented with high levels of depression and 

high apathy scores (n=39), 26.1% presented with high depression and low apathy scores 

(n=36), and 18.8% of the same presented with lower depression scores in the presence of 

high apathy (n=26). Thus 44.9% of the sample has (high depression and low apathy) or (low 

depression and high apathy), supporting past research that suggests that apathy and 

depression, while correlated, have independent roles to play.14

Mediation Analyses

Increased apathy was significantly associated with more severe depression (a-path: slope = 

−1.36, t(133) = −5.5, p < .0001) and worse cognitive control (b-path: slope = 0.02, t(133) = 

2.3, p < .02) but not memory (slope = −0.001, t(133) = −0.3, p = .8). Higher HDRS-24 

scores correlated with lower cognitive control (c-path: slope = −0.06, t(133) = −2.5, p < .01), 

and this association became non-significant after controlling for apathy (c’-path: slope = 

−0.04, t(132) = −1.8, p < .09). In contrast, greater depressive scores were not associated with 

lower memory scores (slope = −0.02, t(133) = −1.0, p = .3).
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There was a significant indirect effect on cognitive control by depression through increased 

apathy scores (a*b = −0.02 (0.01), bootstrap p = .05, 95% CI [-0.03, −0.001]). The mediator 

accounted for about 21% of the total effect (Table 3; See also Figure 1). Stratified analyses 

by sex revealed a significant mediation effect in females, (a*b = −0.03 (0.02), bootstrap p = .

04, 95% CI [-0.07, −0.002]) with apathy accounting for 47% of the total effect (Table 3). 

However, there was no mediation by apathy on the relationship between depression and 

cognitive control in males (a*b = −0.0, bootstrap p = 0.4, CI [-0.02, 0.03]). A moderated 

mediation did not support a differential effect in females and males, indicating that the 

difference between females and males was not statistically significant (index of moderated 

mediation = −.003(.0025), bootstrap p = .2, CI [-0.02, .003]).

CONCLUSIONS

This study demonstrates that apathy mediates the association between depression severity 

and cognitive control in depressed older adults. These findings are supported by recent 

imaging studies that have suggested differential structural correlates in depressed patients 

with or without apathy. Specifically, Hollocks and colleagues recently observed that apathy 

was associated with reduction in widespread white matter integrity in patients with small 

vessel disease who had depression and apathy, with the strongest reductions observed in 

limbic association tracts16. The relationship between executive functions, such as cognitive 

control, and white matter integrity in the limbic association tracts has been related to late-life 

depression in the literature31. However, Hollocks and colleagues did not observe this 

relationship in patients with small vessel disease who had depression without apathy16. In 

addition, Yuen and colleagues have also observed a relationship between apathy and 

frontolimbic white and grey matter abnormalities, and this association was persistent despite 

SSRI treatment for depression10. These findings, as well as the result of this study, suggest 

that while apathy is a common symptom of late-life depression, it appears to be a distinct 

entity with discrete impacts on structural integrity of the brain, as well as on cognition for 

older adults with depression.

Interestingly, when we examined whether the mediation effect of apathy was consistent 

across sex, we found that apathy mediated the effect of depression on cognitive control for 

women, and not for men, even though the difference between females and males failed to 

reach statistical significance in this sample. Studies in other clinical populations have found 

that while women have higher rates of depression overall, men are more likely to have 

depression with apathy than women,17,18 and older age has also been observed to have 

higher correlation with apathy for men than women32. In this study, while severity of apathy 

present among men and women did not differ, apathy appeared to mediate cognitive control 

for women. Some neuroimaging studies have found differences in white matter 

microstructural changes between depressed patients with and without apathy16. These 

vascular changes may also account for sex differences in neural connectivity that have been 

documented in the literature33, particularly in thalamus-driven brain networks34 involved in 

complex global integration of cognitive activity. In a recent study, Lei and colleagues 

observed sex differences within the striatal-lateral prefrontal circuitry that they believe may 

relate to sex-specific neuroanatomical correlates involved in reward-related cognitive 

control34. Apathy itself has been theorized as a lack of motivation or interest for future 
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rewards, and has also been linked to inefficient prefrontal activation35, further suggesting the 

possibility of unexplored sex differences in connectivity and functional activation in these 

regions. Future research may examine whether apathy itself impacts cognition differently for 

women with late-life depression than it does for men.

In addition, while we found that higher depression severity was associated with lower 

cognitive control, we did not observe a similar association with memory. In other words, our 

results suggest that depression impacts the ability to process information and respond to 

environmental demands, such as may be needed to complete complex speeded tasks, or hold 

information in working memory, but we did not observe this association with the recall of 

words or figures as measured by our memory recall score. While clinicians observe a strong 

relationship between depression and subjective memory complaints,3 objective memory 

deficits during cognitive assessment have been inconsistently reported in the literature. A 

recent meta-analysis indicates that verbal and visual learning and memory performance may 

not be significantly worse in depressed subjects compared to controls whereas psychomotor 

speed, attention and executive functioning may be more significantly impacted36. It is 

possible that subjective memory complaints in late-life depression may be better accounted 

for by deficits in these cognitive processes, or may be better characterized by alternative 

methods of assessment not fully captured in this study.

Overall, our study suggests that apathy may be a key mediator of dysfunction in cognitive 

control in late-life depression, particularly for women. While depression screening has 

increasingly become more standard during medical visits, apathy has not been a specific 

target for clinical screening. In light of research demonstrating that apathy is a distinct 

clinical syndrome with its unique neural correlates14, that may not respond to traditional 

antidepressants as favorably as other symptoms of depression9,10, this finding has strong 

implications for treatment of depression in older adults. This research suggests that further 

apathy screening may be beneficial for depressed patients presenting with cognitive 

complaints in late life as treatment specifically targeting apathy may be necessary to 

improve the daily functioning of patients with late-life depression and cognitive impairment. 

In addition, as traditional antidepressants may not be ideally suited to treating apathy, some 

research has proposed that memantine, a noncompetitive NMDA antagonist traditionally 

used to treat cognitive impairment in dementia, may show beneficial therapeutic effects on 

apathy37. However, that research has not always been replicated, and in a review of current 

research involved in treating apathy in patients, Harrison and colleagues concluded that 

substantial pharmacological strategies for treating apathy are yet to be developed38. Indeed, 

they emphasized that while some pharmacotherapies, including antipsychotics, 

anticholinergic medications, and psychostimulants have shown some potential benefit, most 

of the improvements in apathy were found only in combination with nonpharmacological 

approaches such as exercise, social interaction, or occupational therapy, although these type 

of studies are sparse. A few formal treatment protocols targeting apathy in Parkinson’s 

disease and Schizophrenia are beginning to be researched, including interventions involving 

values clarification, behavioral activation39 as well as meditation and cognitive 

restructuring40. While promising, these studies require further investigation. Our study also 

raises the question of whether woman are more heavily impacted by apathy, and further 

research could lead to more specific interventions for women.
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Although these results have important treatment implications, several study limitations 

deserve comment. An important limitation is the use of a cross-sectional study design to 

examine the mediational effect of apathy. A future study using longitudinal data may shed 

further light on the proposed mediation model. We also utilized a convenience sample of 

outpatients with major depression of moderate severity, and this sample was taken from 

patients willing to undergo a medical trial for depression, which limits its generalizability to 

other groups. The study also excluded individuals with anxiety disorders, an often-observed 

comorbidity in late-life depression, which further limits its generalizability. Finally, our 

study utilized a self-report measure of symptoms associated with apathy, and further 

research may also consider incorporating an observer reported measure to better assess 

severity of apathy. Despite such limitations, our study findings provide further impetus for 

research into possible interventions that target apathy, as targeted treatment may reduce the 

functional burden of cognitive impairment in late-life depression.
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Highlights

Cognitive impairment in late-life depression can persist after improvements in 

mood.Apathy, a common symptom of depression, has poorer response to antidepressants. 

We examined whether apathy mediates cognitive difficulties in a cohort of 138 older 

adults with depression. Subjects underwent an assessment of depression, apathy and 

cognition. Results suggest that increased apathy mediates the relationship between 

cognition and depression, especially in females. These findings may inform treatment 

strategies focused on improving cognition in late-life depression.
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Figure 1. 
Mediation Model. The a-path represents the association between depression (HDRS-24) 

scores and apathy. The b-path denotes the relationship between apathy and cognitive scores, 

while also controlling for depression. The c-path and the c’-path represent the associations 

between HDRS-24 and cognitive scores without and with apathy included as a mediator, 

respectively. Age, sex, educational level used as covariates in all analyses.
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Table 1

Demographic and Clinical Characteristics* of the Sample

Females
(N=75)

Males
(N=63)

Age (years) 68.2 (6.3) 71.3 (8.1)

Education (years) 15.7 (2.1) 15.5 (3.2)

Race/ethnicity

Caucasian 77.3% 71.4%

African American 10.7% 11.1%

Asian 4.0% 4.8%

Hispanic 8.0% 12.8%

MMSEa 28.9 (1.2) 28.5 (1.3)

HDRS-24b 19.0 (2.9) 18.8 (3.2)

AESc 30.9 (9.7) 29.9 (9.8)

*
Mean (SD) are presented for continuous variables.

a
Mini-Mental State Exam

b
Hamilton Depression Rating Scale

c
Apathy Evaluation Scale
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Table 2

Cognitive Scores* of Participants

Females
(N=75)

Males
(N=63)

Memory

Domain Z-score −0.11 (0.81) 0.00 (0.74)

CVLT LDFRa −0.19(1.04) −0.07 (0.92)

Rey Delayed Recallb 13.01 (6.12) 13.40(6.47)

Cognitive Control

Domain Z-score −0.28 (0.87) −0.42 (0.82)

Trails Ac 40.51 (15.66) 42.79(17.13)

Stroop Colord 63.29(13.90) 58.40(12.01)

Trails Bc 100.67(81.94) 114.67(71.64)

Stroop Interferencee −0.30(0.71) −0.30 (0.75)

*
Mean (SD) are presented for all measures.

a
California Verbal Learning Test-II long delayed free recall

b
Rey-Osterrieth Complex Figure Test 30-minute delayed recall

c
Trail Making Test parts A and B

d
Stroop Color Trial

e
Stroop interference task
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Table 3

Results of Mediation Analysis, for all subjects, and in females and males separately.

Path Coefficients*

Path a Path b Path c Path c’

All subjects (N=138) slope = −1.36, t(133) = 
−5.5, p < 0.0001

slope = 0.02, t(133) = 2.3, 
p < .02

slope = −0.06, t(133) = 
−2.5, p < .01

slope = −0.04, t(132) = 
−1.8, p < .09

Females (N=75) slope = −1.52, t(71) = 
−4.4, p < 0.0001

slope = 0.03, t(71) = 2.6, p 
< .01

slope = −0.07, t(71) = 
−2.0, p < .05

slope = −0.04, t(70) = 
−1.0, p < .3

Males (N=63) slope = −1.15, t(59) = 
−3.3, p < 0.002

slope = 0.00, t(59) = 0.0, p 
< .9

slope = −0.04, t(59) = 
−1.4, p < .2

slope = −0.05, t(58) = 
−1.5, p < .15

*
The a-path represents the association between depression (HDRS-24) scores and apathy. The b-path denotes the relationship between apathy and 

cognitive control scores, while also controlling for depression. The c-path and the c’-path represent the associations between HDRS-24 and 
cognitive control scores without and with apathy included as a mediator, respectively. Age, sex, educational level used as covariates in all analyses. 
See also Figure 1.
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