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Objective   We investigated the impact of depressed mood (dysphoria) and loss of interest or pleasure (anhedonia)on the risk of demen-
tia in cognitively-normal elderly individuals.
Methods   This study included 2,685 cognitively-normal elderly individuals who completed the baseline and 4-year follow-up assess-
ments of the Korean Longitudinal Study on Cognitive Aging and Dementia. We ascertained the presence of dysphoria and anhedonia 
using the Mini International Neuropsychiatric Inventory. We defined subjective cognitive decline as the presence of subjective cognitive 
complaints without objective cognitive impairments. We analyzed the association of dysphoria and anhedonia with the risk of cognitive 
disorders using multinomial logistic regression analysis adjusted for age, sex, education, Cumulative Illness Rating Scale score, Apolipo-
protein E genotype, and neuropsychological test performance.
Results   During the 4-year follow-up period, anhedonia was associated with an approximately twofold higher risk of mild cognitive 
impairment (OR=2.09, 95% CI=1.20–3.64, p=0.008) and fivefold higher risk of dementia (OR=5.07, 95% CI=1.44–17.92, p=0.012) but 
was not associated with the risk of subjective cognitive decline. In contrast, dysphoria was associated with an approximately twofold 
higher risk of subjective cognitive decline (OR=2.06, 95% CI=1.33–3.19, p=0.001) and 1.7-fold higher risk of mild cognitive impairment 
(OR=1.75, 95% CI=1.00–3.05, p=0.048) but was not associated with the risk of dementia.
Conclusion   Anhedonia, but not dysphoria, is a risk factor of dementia in cognitively-normal elderly individuals.
	 Psychiatry Investig 2019;16(8):575-580
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INTRODUCTION

Although the association between depression and the risk 
of dementia has been reported in many previous cross-sec-
tional and prospective studies,1 it was not replicated in some 
studies2,3 and its underlying mechanisms remain controver-
sial. Depression may represent a risk factor of dementia,4,5 a 
prodromal symptom of dementia,6-10 a reaction to the symp-
toms of dementia,11 or a comorbid disorder that shares com-
mon pathophysiology with dementia.1,12

To diagnose major or minor depressive disorders, the Di-
agnostic and Statistical Manual of Mental Disorders-Fourth 
Edition (DSM-IV) requires one of two core symptoms to be 
present; being depressed or sad (hereafter dysphoria) and hav-
ing markedly decreased interest or pleasure (hereafter anhedo-
nia).13 Although anhedonia is less recognized than dysphoria 
and often misunderstood as a part of aging process,14 it is more 
prevalent than dysphoria,15,16 and plays an increasingly impor-
tant role in the presentation of depression in older adults.17-21 
Furthermore, anhedonia is a key symptom of apathy.22 Apa-
thy has been repeatedly identified as an early symptom linked 
to clinical progression in mild cognitive impairment (MCI) 
and Alzheimer’s disease (AD),23 and was associated with the 
hypometabolism of posterior cingulate cortex.24 In our previ-
ous prospective study, anhedonia, but not dysphoria, was as-
sociated with the risk of AD conversion in people with MCI.25

A recent study showed that apathy-anhedonia was associ-
ated with the neurodegeneration of brain regions related to 
AD in cognitively normal older adults.26 However, to our 
knowledge, whether dysphoria or anhedonia is associated 
with future risk of cognitive decline in cognitively-normal el-
derly individuals has not been investigated. In this commu-
nity-based prospective cohort study, we investigated the dif-
ferential impact of dysphoria and anhedonia on the risk of 
cognitive decline in the older adults with normal cognition. 

METHODS

Subjects	
This study was conducted as a part of the Korean Longitu-

dinal Study on Cognitive Aging and Dementia (KLOSCAD).27 
The KLOSCAD is a nationwide population-based prospec-
tive cohort study with elderly Koreans launched in Novem-
ber 2009. In the KLOSCAD, 6,818 individuals who were ran-
domly sampled from residential rosters of 13 districts of Korea, 
were aged 60 or older, and spoke Korean participated in the 
baseline assessment and have been followed since then every 
2 years. 

In the current study, we included 4,471 cognitively-normal 
elderly individuals after excluding 101 participants with Axis 

I disorders listed in the DSM-IV13 or neurologic disorders that 
could affect their cognitive function. Of them, 2,685 completed 
the 4-year follow-up assessments (Figure 1). The non-respond-
ers to the follow-up assessment were older (p<0.001) and less 
educated (p<0.001), had higher Cumulative Illness Rating Scale 
(CIRS) score (p=0.028) and lower Korean version of Consor-
tium to Establish a Registry for Alzheimer’s Disease (CERAD-K) 
Neuropsychological Assessment Battery total score (CERAD-
TS, p<0.001), and showed more dysphoria (p<0.001) and an-
hedonia (p<0.001) than the responders. However, sex and the 
presence of the APOE e4 allele were not significantly differ-
ent between the two groups.

All participants provided written informed consent. This 
study was approved by the Institutional Ethics Review Board 
of Seoul National University Bundang Hospital (B-0912-089-
010).

Assessments
Geriatric neuropsychiatrists with expertise in dementia re-

search administered a face-to-face standardized diagnostic 
interview, neurological and physical examinations, and labo-
ratory tests using the CERAD-K Clinical Assessment Battery28 
and the Korean version of the Mini International Neuropsy-

Participants at the baseline 
assessment
(N=6,818)

Excluded (N=2,347)
Dementia (N=343)
Mild cognitive impairment (N=1,903)
Other psychiatric or neurologic  
  disorders (N=101)

Lost (N=1,524)
Refused (N=1,355)
Passed away (N=169)

Incomplete assessment (N=262)

Participants who were subject 
to follow-up assessments

(N=4,471)

Participants who completed 
the 4-year follow-up 

assessments
(N=2,685)

Figure 1. Study flowchart. At the baseline assessment, 6,818 in-
dividuals participated. We excluded participants who were diag-
nosed with dementia (N=343), mild cognitive impairment (N= 
1,903), and 101 participants with other psychiatric or neurologic 
disorders (N=2,347). Among them 1,355 participants refused fol-
low up assessment, 169 passed away before follow up, and 262 
had incomplete assessment. A total of 2,685 participants com-
pleted the 4-year follow-up assessment.
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chiatric Inventory (MINI-K).29 They also evaluated comorbid 
medical conditions using the CIRS.30,31 Research neuropsychol-
ogists administered the CERAD-K Neuropsychological Assess-
ment Battery, Lexical Fluency Test,32 and Digit Span Test33 to the 
subjects, to collect baseline and follow-up data. The CERAD-
K-N consists of nine neuropsychological subtests, including 
the Categorical Fluency Test, the modified Boston Naming 
Test, the Mini-Mental State Examination (MMSE), the Word 
List Memory Test, the Constructional Praxis Test, the Word 
List Recall Test, the Word List Recognition Test, the Construc-
tional Recall Test, and the Trail Making Test A. We obtained 
the CERAD-TS by summing the scores of the subtests of the 
CERAD-K Neuropsychological Assessment Battery except for 
the MMSE, Constructional Praxis Test, and Constructional 
Recall Test.34

We defined the presence of subjective cognitive complaints 
based on the clinical judgement of research geropsychiatrists. 
We ascertained the presence of objective cognitive impair-
ment if a subject scored worse than -1.5 standard deviations 
(SD) on the age-, sex-, and education-adjusted norms for Ko-
rean elderly individuals on any of the 11 neuropsychological 
tests. We diagnosed dementia according to the DSM-IV diag-
nostic criteria13 and MCI according to the consensus criteria 
proposed by the International Working Group on MCI.35,36 
We categorized the subjects who had subjective cognitive 
complaints but no objective cognitive impairment as subjec-
tive cognitive decline (SCD) and those who did not have both 
subjective cognitive complaints and objective cognitive im-
pairments as cognitively normal (CN). We diagnosed major 
and minor depressive disorders according to the DSM-IV cri-
teria. We defined dysphoria as the presence of depressed mood 
and anhedonia as lack of interest or pleasure for more than a 
half of day or more than seven days during the past two weeks.

Statistical analysis
To compare demographic characteristics between groups, 

we used Pearson’s chi-square test for categorical variables and 
independent samples t-test for continuous ones. We used mul-
tinomial logistic regression analysis to examine the influence 
of baseline dysphoria and anhedonia on future cognitive de-
cline in the CN group. In this analysis, the dependent variable 
was categorized into four groups; 1) remained as CN, 2) pro-
gressed to SCD, 3) progressed to MCI, and 4) progressed to de-
mentia. This model was adjusted for age, sex, education, CIRS 
score, CERAD-TS, and the presence of the apolipoprotein ε4 
allele. Statistical analyses were performed using SPSS 18.0 for 
Windows (SPSS Inc., Chicago, IL, USA).

RESULTS

Dysphoria and anhedonia were more prevalent in women 
at the baseline assessment (p<0.001). The participants with an-
hedonia at the baseline assessment were less educated than 
those without anhedonia (p=0.028). However other baseline 
demographic and clinical characteristics did not differ based 
on the presence of dysphoria or anhedonia (Table 1).

Among the 2,685 CN participants who completed the 4-year 
follow-up assessment, 193 (7.2%) and 183 (6.8%) had dysphoria 
and anhedonia respectively at the baseline assessment. Among 
the 193 participants with dysphoria, 59 (30.6%) progressed to 
SCD, 39 (20.2%) to MCI, and eight (4.1%) to dementia during 
the 4-year follow-up period. Among the 183 participants with 
anhedonia, 51 (27.9%) progressed to SCD, 40 (21.9%) to MCI, 
and nine (4.9%) to dementia during the same follow-up pe-
riod. In the multinomial logistic regression analysis, anhedo-
nia was associated with an approximately two-fold higher risk 
of MCI (OR=2.089, 95% CI=1.198–3.641, p=0.008) and ap-
proximately five-fold higher risk of dementia (OR=5.073, 95% 
CI=1.436–17.922, p=0.012) but was not associated with the 
risk of SCD (OR=1.462, 95% CI=0.921–2.319, p=0.107). In 
contrast, dysphoria was associated with an approximately 
twofold higher risk of SCD (OR=2.058, 95% CI=1.329–3.186, 

Table 1. Baseline demographic and clinical characteristics of the participants

Characteristics
Dysphoria (depressed mood) Anhedonia (loss of interest or pleasure)

Present Absent t or χ2 p Present Absent t or χ2 p
Number 193 2492 183 2502
Age (years)* 67.88±5.98 68.30±5.72 -0.983 0.326 68.23±5.92 68.27±5.72 -0.091 0.928
Woman, N (%)† 141 (73.1) 1347 (54.1) 26.184 <0.001 131 (71.6) 1357 (54.2) 20.733 <0.001
Education (years)* 8.70±5.30 9.35±5.28 -1.636 0.102 8.48±5.11 9.36±5.29 -2.199 0.028
Apo E4 carrier, N (%)† 45 (23.3) 506 (20.3) 0.996 0.182 41 (22.4) 510 (20.4) 0.427 0.285
CIRS* 1.49±0.47 1.51±0.57 -0.493 0.623 1.55±0.46 1.50±0.57 1.444 0.150
CERAD-TS* 58.33±9.59 59.13±9.84 -1.089 0.276 57.92±9.41 59.15±9.85 -1.642 0.101
*independent sample t-test for continuous variables, †pearson’s chi-squared (χ2) test for categorical variables. CERAD-TS: Consortium to Es-
tablish a Registry for Alzheimer’s Disease Neuropsychological Battery total score, CIRS: Cumulative Illness Rating Scale 
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p=0.001) and approximately 1.7-fold higher risk MCI (OR= 
1.748, 95% CI=1.004–3.045, p=0.048) but was not associated 
with the risk of dementia (OR=2.235, 95% CI=0.603–8.288, 
p=0.229) (Table 2).

DISCUSSION

In this study, dysphoria and anhedonia had differential im-
pact on the future risk of cognitive decline in cognitively nor-
mal elderly individuals. Anhedonia was associated with the 
future risks of MCI and dementia but not with the risk of SCD 
while dysphoria was associated with the future risks of SCD 
and MCI but not with the risk of dementia. 

Bäckman et al.37 reported that motivation-related, but not 
mood-related, symptoms of depression were associated with 
cognitive performance in clinically non-depressed and non-
demented elderly individuals. Recently, Donovan et al.26 re-
ported that subthreshold symptoms of depression were asso-
ciated with AD biomarkers of neurodegeneration in older 
adults without overt cognitive impairment. In their study, high-
er apathy-anhedonia score, but not dysphoria score, was as-
sociated with lower cerebral glucose metabolism AD-related 
cortical regions. Marshall et al.38 reported that greater apathy 
was associated with higher amyloid burden in MCI. In a pro-
spective study with non-demented older adults, the patients 
with incident AD had more depressive symptoms than the par-
ticipants without dementia at baseline, and motivation-relat-
ed symptoms such as lack of interest, loss of energy, and con-
centration difficulties were dominant at the preclinical stage 
of AD.39 

Older adults who have dysphoria without anhedonia may 
be better adapting to depression. Loss of interest in usual ac-
tivities may lead to less physical activity and greater social iso-

lation, both of which increase the risk for dementia. Anhedo-
nia may lead to a self-reinforcing cascade of events resulting in 
continually worsening cognition and functioning.40-42 In ad-
dition, depression is commonly induced by cerebrovascular 
diseases in late life,43,44 and cerebrovascular diseases were more 
strongly associated with anhedonia than dysphoria.45 To sum 
up, anhedonia, even when present at a subclinical level, may 
increase the future risk of dementia possibly via both amyloid-
dependent and amyloid-independent processes.

In contrast to anhedonia, dysphoria was associated with the 
future risk of SCD and MCI but not with the risk of dementia, 
indicating that dysphoria may increase the risk of subjective 
cognitive complaints but not with that of objective cognitive 
impairments. The determinants of subjective cognitive com-
plaints are complex. In elderly individuals, subjective memory 
complaints can be either realistic self-observations on cogni-
tive decline or secondary symptoms to depression.46 Subjective 
cognitive complaints were found to be inconsistently related to 
current cognitive impairment but consistently related to de-
pression and personality traits such as neuroticism.47 In a large 
cross-sectional study on community-dwelling adults without 
dementia, subjective cognitive complaints were more likely re-
lated to symptoms of depression than concurrent cognitive 
impairment.48 The subjects who most emphatically complained 
of memory disturbance had greater tendency toward somatic 
complaining, higher feelings of anxiety about their physical 
health, and more negative feelings of their own competence 
and capabilities than those who did not complain of memory 
deterioration associated with aging.49

This study has several limitations. First, demographic and 
clinical characteristics of the responders to the follow-up eval-
uation were different from those of the non-responders. Sec-
ond, apathy was not evaluated. Third, we evaluated the pres-

Table 2. Associations of dysphoria (depressed mood) and anhedonia (loss of interest or pleasure) with the risks of cognitive disorders at 
the 4-year follow-up assessment*

SCD MCI Dementia
OR 95% CI p OR 95% CI p OR 95% CI p

Age 1.032 1.012–1.053 0.001 1.026 1.003–1.049 0.029 1.145 1.075–1.219 <0.001
Female 1.211 0.972–1.508 0.088 1.228 0.921–1.639 0.162 0.750 0.327–1.720 0.497
Education 0.983 0.819–1.178 0.851 1.031 0.999–1.065 0.060 1.016 0.929–1.112 0.730
APOE ε4 allele 1.029 0.807–1.313 0.816 0.921 0.670–1.267 0.612 1.851 0.847–4.043 0.123
CIRS 0.983 0.819–1.178 0.851 1.071 0.858–1.336 0.547 1.178 0.619–2.240 0.617
CERAD-TS 1.033 1.018–1.047 <0.001 0.922 0.906–0.939 <0.001 0.907 0.863–0.953 <0.001
Dysphoria 2.058 1.329–3.186 0.001 1.748 1.004–3.045 0.048 2.235 0.603–8.288 0.229
Anhedonia 1.462 0.921–2.319 0.107 2.089 1.198–3.641 0.008 5.073 1.436–17.922 0.012
*multinomial logistic regression analysis adjusting for age, sex, education, presence of the APOE ε4 allele, CIRS score, and CERAD-TS at the 
baseline assessment. APOE: apolipoprotein, CERAD-TS: Consortium to Establish a Registry for Alzheimer’s Disease Neuropsychological As-
sessment Battery total score, CI: confidence interval, CIRS: Cumulative Illness Rating Scale, MCI: mild cognitive impairment, OR: odds ratio, 
SCD: subjective cognitive decline
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ence of dysphoria and anhedonia for only 2 weeks prior to the 
assessment despite that these symptoms are episodic in nature. 
Despite these limitations, however, anhedonia is more likely 
to increase future risk of dementia than dysphoria in cogni-
tively normal elderly individuals. 
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