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Abstract

Objectives: Subsyndromal depression is prevalent and associated with poor outcomes in late life, but its effect on the 
risk of dementia has barely been investigated. This study is aimed to investigate the effect of subsyndromal depression 
on dementia risk in cognitively normal older adults and patients with mild cognitive impairment.

Methods: Data were collected from a nationwide, population-based, prospective cohort study on a randomly sampled 
Korean elderly population aged 60 years or older, which has been followed every 2 years. Using 6-year follow-up data 
of 4456 non-demented elderly, the authors examined the risk of dementia associated with late-onset subsyndromal 
depression using multivariate Cox proportional hazard models. After standardized diagnostic interviews, subsyndromal 
depression and dementia were diagnosed by the operational diagnostic criteria and Diagnostic and Statistical Manual of 
Mental Disorders, 4th edition criteria, respectively.

Results: Subsyndromal depression tripled the risk of dementia in non-demented elderly individuals (hazard ratio = 3.02, 
95% confidence interval = [1.56, 5.85], p < 0.001). In subgroup analyses, subsyndromal depression was associated with 
the risk of dementia in cognitively normal participants only (hazard ratio = 4.59, 95% confidence interval = [1.20, 17.54], 
p = 0.026); chronic/recurrent subsyndromal depression with increasing severity during the follow-up period was associ-
ated with the risk of dementia (hazard ratio = 15.34, 95% confidence interval = [4.19, 56.18], p < 0.001).
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Conclusion: Late-onset subsyndromal depression is a potential predictor of incident dementia when it is chronic or 
recurrent with increasing severity in cognitively normal older adults.
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Introduction

Depression in late life has received growing attention due 
to its close relationship with dementia. Robust longitudinal 
studies have consistently reported that clinically significant 
depression increases the risk of dementia in late life (Byers 
and Yaffe, 2011; Diniz et al., 2013; Kaup et al., 2016; Liew, 
2019a, 2019b; Liew et al., 2018; Singh-Manoux et al., 
2017). Specifically, clinically significant depression 
increases the risk of dementia only when it is chronic with-
out remission (Kaup et al., 2016; Mirza et al., 2016).

However, very few studies have investigated whether 
subsyndromal depression (SSD) increases the risk of 
dementia. SSD is more prevalent than clinically significant 
depression, such as major or minor depressive disorders in 
late life (Meeks et al., 2011; Oh et al., 2019), and is associ-
ated with as many adverse outcomes (e.g. poor physical 
health, disability, health care utilization and mortality) as 
clinically significant depression (Beekman et al., 1997; 
Hybels et al., 2009; Meeks et al., 2011; Penninx et al., 
1999). Although there are a number of prospective commu-
nity-based cohort studies on the effect of SSD on the risk of 
dementia, participants with prior history of syndromal 
depression were included in these studies; hence, this effect 
could be confounded by the residual syndromal depression. 
Furthermore, their results were inconsistent (Almeida et al., 
2017; Chen et al., 2008). Although one study from an 
Australian cohort reported that depression increases the 
risk of dementia, regardless of its severity (Almeida et al., 
2017), another study involving Chinese and British cohorts 
found that SSD did not increase the risk of dementia (Chen 
et al., 2008).

In the patients with mild cognitive impairment (MCI) 
enrolled in the Alzheimer’s Disease Neuroimaging 
Initiative (ADNI), chronic SSD was associated with low 
amyloid beta levels in the cerebrospinal fluid, rapid cortical 
atrophy and cognitive decline, and high risk of dementia 
due to Alzheimer’s disease (AD) (Gonzales et al., 2017, 
2018; Lee et al., 2012; Sacuiu et al., 2016). However, the 
association between chronic SSD and incident AD was 
independent of cortical atrophy rates in the temporal 
regions. This suggests that chronic SSD may represent an 
additional risk factor for dementia rather than the stage of 
the AD (Sacuiu et al., 2016). The association between SSD 
and dementia was found only in older adults with MCI, 

while there is no literature comparing this association 
between older adults with normal cognition and MCI.

To investigate whether chronic SSD is an additional risk 
factor for dementia, this population-based prospective 
cohort study examined (a) the association between baseline 
SSD and the risk of dementia in older adults with normal 
cognition and those with MCI and (b) the risk of dementia 
by the trajectories of SSD.

Methods

Study design, setting and participants

This study was part of the Korean Longitudinal Study on 
Cognitive Aging and Dementia (KLOSCAD), a nationwide 
prospective cohort study (Han et al., 2018). We randomly 
sampled community-dwelling older adults aged 60 years or 
older by using the 2010 residential rosters for South Korea 
(response rate = 53.7%). The 6818 participants who under-
went the baseline assessment (October 2010–November 
2012) were followed-up every 2 years. We used all the 
available data from the three follow-up assessments which 
spanned 6 years (first follow-up: from November 2012 to 
October 2014; second follow-up: from November 2014 to 
October 2016; and third follow-up: from November 2016 
to October 2018). Altogether, 5309 participants underwent 
the baseline assessment and at least one follow-up assess-
ment. Among these participants, we included 4456 partici-
pants in the primary analysis to evaluate the association of 
baseline SSD with the risk of dementia after excluding par-
ticipants with dementia (N = 166), other neurological or 
major psychiatric disorders including major and minor 
depressive disorders (N = 251), or previous history of 
depression (N = 436) during the baseline assessment. 
Among these 4456 participants, we included 3302 partici-
pants who underwent two or three follow-up assessments in 
the secondary analysis to evaluate the association between 
trajectories of SSD and the risk of dementia. The compari-
son of baseline characteristics between participants who 
were included in the secondary analysis (N = 3302) and 
those who were not included (N = 1154) is shown in 
Supplementary Table 1.

The protocol for this study was explained to all partici-
pants, and each participant provided a written informed 
consent. This study was approved by the Institutional 
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Review Board of the Seoul National University Bundang 
Hospital.

Assessment of depression

At the baseline and each follow-up evaluation, geriatric 
psychiatrists administered face-to-face standardized diag-
nostic interviews for the diagnosis of depressive disorders 
using the Korean version of the Mini International 
Neuropsychiatric Interview (MINI-K) (Sheehan et al., 
1998; Yoo et al., 2006). They diagnosed syndromal depres-
sion such as major and minor depressive disorders using 
the Diagnostic and Statistical Manual of Mental Disorders, 
4th edition (DSM-IV) criteria and SSD using the opera-
tional criteria (Oh et al., 2019). The operational diagnostic 
criteria for SSD were as follows: (a) the occurrence of two 
or more symptoms of depression listed in criterion A for 
major depressive episode in the DSM-IV within the same 
2-week period; (b) the presence of at least a depressed 
mood or anhedonia; (c) each depressive symptom should 
be present for more than half a day or more than 7 days dur-
ing the 2-week period; (d) participants must not fulfill the 
criteria for the diagnosis of major depressive disorder 
(MDD) or minor depressive disorder (mDD); (e) the symp-
toms must not be due to the direct physiological effects of a 
substance or a general medical condition; (f) the symptoms 
must not be attributable to bereavement, dementia or schiz-
ophrenia and other psychotic disorders; and (g) there should 
not be a history of the occurrence of a manic or hypomanic 
episode.

To investigate whether longitudinal courses of SSD are 
associated with the risk of developing dementia, partici-
pants who underwent at least two depression assessments 
before their last dementia assessment were divided into 
three groups: (a) the euthymic group, who were euthymic 
during baseline and follow-up assessments; (b) the remit-
ted SSD group, who were diagnosed with SSD only once 
at the baseline, first or second follow-up assessment; and 
(c) the chronic/recurrent SSD group, who were diagnosed 
with SSD for the first time at the baseline, first or second 
follow-up assessment and diagnosed with SSD, mDD or 
MDD at one or more subsequent follow-up assessments. 
The chronic/recurrent SSD group was further classified 
into the following two types: (a) stable severity type, when 
SSD never progressed to mDD or MDD at subsequent 
follow-up assessments, and (b) increasing severity type, 
when mDD or MDD was diagnosed at least once after the 
initial diagnosis of SSD.

Assessment of dementia

At the baseline and each follow-up evaluation, geriatric 
psychiatrists conducted face-to-face standardized diagnos-
tic interviews and performed physical and neurological 
examinations of every participant using the Korean version 

of the Consortium to Establish a Registry for Alzheimer’s 
Disease Assessment Packet Clinical Assessment Battery 
(CERAD-K-C) (Lee et al., 2002). Trained research neu-
ropsychologists administered neuropsychological tests 
which consisted of the CERAD-K Neuropsychological 
Assessment Battery (Lee et al., 2004; Seo et al., 2010), 
Digit Span test (Wechsler, 1987) and Frontal Assessment 
Battery (Kim et al., 2010). Research nurses evaluated 
demographic characteristics (age, sex and educational 
level), physical comorbidities (diabetes, hypertension and 
stroke), alcohol drinking, smoking and antidepressant use. 
Laboratory tests including complete blood cell counts, 
chemistry panels, thyroid function test, serologic test for 
screening syphilis, serum levels of vitamin B12 and folate, 
and apolipoprotein E genotyping were also administered. A 
panel of geriatric psychiatrists confirmed the final diagno-
sis of dementia, according to the DSM-IV criteria, and 
MCI, according to the consensus criteria proposed by the 
International Working Group (Winblad et al., 2004) through 
diagnostic consensus conferences.

Statistical analysis

We compared the baseline characteristics between groups 
using Pearson’s chi-square tests for categorical variables 
and Student’s t-tests for continuous variables. To analyze 
the association between baseline SSD diagnosis and the 
incidence of dementia, Cox proportional hazard models 
were used for the estimation of hazard ratios (HRs) and 
95% confidence intervals (95% CIs). We also used Cox 
proportional hazard models to estimate risk of dementia 
according to the course of the SSD among the participants 
who underwent at least two depression assessments before 
their last dementia assessment. We reported the HRs after 
adjusting for age, sex, education level, diabetes, hyperten-
sion, stroke, alcohol drinking, smoking, antidepressant use 
and apolipoprotein E genotype. The proportional hazard 
assumption was tested using log-minus-log survival plot 
for each variable (Katz, 2011). There were constant vertical 
differences in all the survival plots, which meant that all the 
covariates of our Cox proportional hazard models met the 
proportional hazard assumption. As the sensitivity analy-
ses, linear regression analyses were performed to examine 
the association of baseline diagnosis and trajectories of 
SSD with the Z-score of neuropsychological test at the last 
assessment.

We performed statistical analyses using the IBM SPSS 
Statistics, version 19.0 (IBM Corporation).

Results

Table 1 shows the baseline characteristics of 4456 partici-
pants (mean age, 69.9 years; mean follow-up duration, 
4.7 years). Among these participants, 330 (7.4%) had SSD 
at the baseline assessment. These participants with SSD at 
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the baseline assessment were older, less educated, more 
likely to be women, more likely to have an apolipoprotein 
E ε4 allele and MCI, and more likely to use an antidepres-
sant compared to the euthymic participants (Table 1).

As summarized in Table 2, 4.2% (N = 188) of the partici-
pants developed dementia during the follow-up period. 
SSD tripled the risk of dementia during the follow-up 
period (Table 2). The HR for SSD decreased but remained 

significant (HR = 2.08, 95% CI = [1.06, 4.10], p = 0.034) 
after additional adjustment of MCI as a covariate. After 
evaluating the participants with normal cognition and those 
with MCI separately, we observed that SSD increased the 
risk of dementia approximately five times in the partici-
pants with normal cognition. However, in those with MCI, 
the effect of SSD on the risk of dementia was not statisti-
cally significant.

Among the 3302 participants who underwent one or 
more follow-up assessments (mean age, 69.3 years; mean 
follow-up duration, 5.4 years), 440 (13.4%) exhibited SSD 
at least once during the baseline, 2-year follow-up or 
4-year follow-up assessment. Among these 440 partici-
pants, 134 (30.5%) had chronic/recurrent SSD and exhib-
ited SSD twice or more during the baseline, 2-year 
follow-up or 4-year follow-up assessment; 102 had SSD 
while 32 progressed to MDD or mDD during the subse-
quent follow-up assessments. The participants with 
chronic/recurrent SSD were less educated and more likely 
to have an apolipoprotein E ε4 allele compared to those 
with remitted SSD (Table 3).

During the follow-up period, 3.1% (N = 104) of the par-
ticipants developed dementia. SSD increased the risk of 
dementia by more than three times when it was chronic/
recurrent. However, this increase in risk of dementia was 
not observed when the SSD was remitted. Among the par-
ticipants with normal cognition, SSD increased the risk of 
dementia by more than 12 times when it was chronic/
recurrent but did not when the SSD was remitted. 
However, in those with MCI, SSD did not significantly 

Table 1. Baseline characteristics of the participants.

Euthymic (N = 4126) SSD (N = 330) pa

Age, years, mean (SD) 69.8 (6.4) 71.4 (6.8) <0.001

Women, number (%) 2249 (54.5) 213 (64.5) <0.001

Educated ⩽ 6 years, number (%) 1917 (46.5) 183 (55.5) 0.002

Diabetes, number (%) 766 (18.8) 65 (20.0) 0.593

Hypertension, number (%) 2110 (51.8) 180 (55.4) 0.207

Stroke, number (%) 271 (6.6) 30 (9.2) 0.076

Current drinking, number (%)b 569 (13.9) 39 (11.9) 0.307

Current smoking, number (%) 495 (12.0) 37 (11.2) 0.671

Antidepressant use, number (%) 134 (4.4) 18 (7.7) 0.020

APOE ε4 allele, number (%)c 511 (23.7) 56 (32.9) 0.007

MCI, number (%) 899 (21.8) 130 (39.4) <0.001

SSD: subsyndromal depression; APOE: apolipoprotein E; MCI: mild cognitive impairment.
aPearson’s chi-square test for categorical variables and analysis of variance for continuous variables.
bAbove 7 standard units per week within the past year.
cPresence of at least one copy of APOE ε4 allele.

Table 2. Effect of subsyndromal depression at the baseline 
assessment on the risk of incident dementia.

Incident 
cases/total HR [95% CI]a p

All (N = 4456)

 Euthymia 156/4126 Reference

 SSD 32/330 3.02 [1.56, 5.85] 0.001

NC (N = 3427)

 Euthymia 50/3227 Reference  

 SSD 7/200 4.59 [1.20, 17.54] 0.026

MCI (N = 1029)

 Euthymia 106/899 Reference

 SSD 25/130 1.99 [0.90, 4.44] 0.091

HR: hazard ratio; CI: confidence interval; NC: normal cognition; MCI: 
mild cognitive impairment.
aAdjusted for age, sex, education level, diabetes, hypertension, stroke, 
alcohol drinking, smoking, antidepressant use and apolipoprotein E 
genotype.
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increase the risk of dementia whether it was chronic/
recurrent or not (Table 4).

When we further classified chronic/recurrent SSD into 
stable severity type and increasing severity type, only the 
increasing severity type was associated with the risk of 
dementia in the participants with normal cognition (Table 5). 
In the total non-demented older adults, the HR for chronic/
recurrent SSD with increasing severity decreased but 
remained significant (HR = 9.47, 95% CI = [2.55, 35.11], 
p = 0.001) after additional adjustment of MCI as a covariate.

In the sensitivity analyses, the impacts of baseline SSD 
and chronic/recurrent SSD on the Z-scores of neuropsycho-
logical tests at the last follow-up assessment were analyzed 
(Supplementary Table 2). The baseline diagnosis of SSD 
was associated with declines in the global cognition (Mini 
Mental State Examination), memory (Word List Memory/
Recall/Recognition Test) and frontal lobe function (Frontal 
Assessment Battery). The chronic/recurrent SSD also 
affected the global cognition, memory and frontal lobe 
function.

Discussion

No previous population-based cohort study has investi-
gated the effect of SSD on the risk of dementia in cogni-
tively normal older adults and in MCI patients. This 
prospective cohort study clearly demonstrated that SSD 
could increase the risk of dementia by approximately 12 

times in cognitively normal older adults when it was 
chronic/recurrent with increasing severity. However, SSD 

Table 4. Comparison of the risks of dementia between 
remitted subsyndromal depression and non-remitted or 
recurrent subsyndromal depression.

Incident 
cases/total HR [95% CI]a p

All (N = 3302)

 Euthymia 78/2862 Reference

 R-SSD 16/306 1.35 [0.57, 3.19] 0.491

 CR-SSD 10/134 3.41 [1.14, 10.18] 0.028

NC (N = 2,580)  

 Euthymia 22/2309 Reference

 R-SSD 2/195 0.86 [0.10, 7.18] 0.889

 CR-SSD 5/76 12.14 [2.04, 72.35] 0.006

MCI (N = 722)

 Euthymia 56/553 Reference  

 R-SSD 14/111 1.13 [0.41, 3.10] 0.817

 CR-SSD 5/58 1.11 [0.24, 5.10] 0.896

HR: hazard ratio; CI: confidence interval; R-SSD: remitted subsyndromal 
depression; CR-SSD: chronic or recurrent subsyndromal depression; 
NC: normal cognition; MCI: mild cognitive impairment.
*Adjusted for age, sex, education level, diabetes, hypertension, stroke, 
alcohol drinking, smoking, antidepressant use and apolipoprotein E genotype.

Table 3. Baseline characteristics of the participants with non-remitted and remitted subsyndromal depression.

Euthymica R-SSDb CR-SSDc Statistics*

 (N = 2862) (N = 306) (N = 134) p Post hoc

Age, years, mean (SD) 69.1 (6.1) 70.0 (6.3) 70.8 (6.7) 0.001 a < c

Women, number (%) 1522 (53.2) 203 (66.3) 99 (73.9) <0.001 a < b, c

Educated ⩽ 6 years, number (%) 1242 (43.4) 160 (52.3) 84 (62.7) <0.001 a < b < c

Diabetes, number (%) 516 (18.2) 55 (18.2) 23 (17.7) 0.989  

Hypertension, number (%) 1426 (50.3) 151 (50.0) 74 (56.9) 0.333  

Stroke, number (%) 175 (6.2) 18 (6.0) 13 (10.0) 0.208  

Current drinking, number (%)† 404 (14.2) 26 (8.5) 13 (9.8) 0.010 a > b

Current smoking, number (%) 318 (11.1) 36 (11.8) 12 (9.0) 0.683  

Antidepressant use, number (%) 103 (3.7) 22 (7.3) 13 (10.7) <0.001 a < b, c

APOE ε4 allele, number (%)‡ 351 (23.8) 42 (25.9) 25 (36.8) 0.047 a, b < c

MCI, number (%) 553 (19.3) 111 (36.3) 58 (43.3) <0.001 a < b, c

R-SSD: remitted subsyndromal depression; CR-SSD: chronic or recurrent subsyndromal depression; APOE: apolipoprotein E; MCI: mild cognitive 
impairment.
*Chi-square test for categorical variables and analysis of variance for continuous variables with Bonferroni post hoc comparisons.
†Above 7 standard units per week within the past year.
‡Presence of at least one copy of APOE ε4 allele.
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did not increase the risk of dementia in the participants with 
MCI regardless of whether it was chronic/recurrent. These 
results suggest that chronic/recurrent SSD with increasing 
severity may be a high-risk condition for dementia distinct 
from MCI, and our results are consistent with those of pre-
vious studies that reported that mild behavioral impair-
ment, especially affective dysregulation, increases the risk 
of dementia in the psychiatric outpatient population (Ismail 
et al., 2016; Liew, 2020). Late in life, SSD is about 2.5 
times more prevalent and has about five times greater inci-
dence compared with clinically significant syndromal 
depression, such as MDD and mDD (Oh et al., 2019). More 
than half of the cases of SSD are chronic in both commu-
nity (59–74%) (Beekman et al., 2002; Cohen et al., 2009) 
and primary care (51–70%) (Cui et al., 2008; Lyness et al., 
2002, 2009) settings. Annually, about 10% of cases involv-
ing SSD progress to syndromal depression, which also 
increases the risk of dementia (Schoevers et al., 2006). 
Therefore, clinicians need to pay more attention to the risk 
of dementia in older adults with chronic/recurrent SSD.

In this study, chronic/recurrent SSD increased the risk of 
dementia only when its severity increased to the syndromal 
level during the follow-up assessments. This was the case in 
the Rotterdam study (Mirza et al., 2016). In that study, the 
authors identified five 10-year trajectories of depressive 
symptoms in 3325 participants using their Center for 
Epidemiology Depression Scale (CES-D) scores: low tra-
jectory (73% of participants maintained low CES-D scores); 
decreasing trajectory (11% of participants had moderately 
high starting CES-D scores, which subsequently decreased); 
remitting trajectory (5% of the participants had low starting 
CES-D scores, which then increased, and subsequently 
decreased); increasing trajectory (8% of participants had 
low starting CES-D scores that steadily increased); and high 

trajectory (3% of participants maintained high CES-D 
scores). Among these trajectories, only the increasing trajec-
tory was associated with a higher risk of dementia compared 
to the low trajectory. The high risk of dementia observed 
only during the increasing trajectory of depression in our 
study and in the Rotterdam study further supports the pro-
dromal hypothesis, which suggests that depressive symp-
toms during old age possibly represent a prodrome or an 
early stage of dementia (Mirza et al., 2016; Ng et al., 2019). 
However, previous studies showed that chronic SSD is asso-
ciated with the atrophy rates in the frontal and anterior cin-
gulate cortices but not with the atrophy rates in typical 
AD-related regions such as the hippocampus and entorhinal 
cortex. This suggests that SSD may increase the risk of 
dementia using another process in addition to the typical 
neurodegeneration associated with AD (Sacuiu et al., 2016). 
Moreover, chronic/recurrent SSD may also increase the risk 
of dementia via long-term processes involving subclinical 
cerebrovascular changes and/or glucocorticoid cascades 
(Barnes et al., 2012; Dotson et al., 2010).

All previous studies that investigated the effect of mild 
depression on the risk of dementia evaluated depression 
using self-rating scales such as the CES-D instead of struc-
tured clinical interviews according to the diagnostic criteria 
(Almeida et al., 2017; Byers and Yaffe, 2011; Chen et al., 
2008; Diniz et al., 2013; Kaup et al., 2016; Singh-Manoux 
et al., 2017). Compared to the diagnostic criteria evaluated 
using structured clinical interviews, cutoff scores of the 
self-rating scales are overinclusive and susceptible to bias 
due to cultural background (Lee et al., 2011; Meeks et al., 
2011). Since the operational diagnostic criteria for SSD in 
this study were based on the DSM-IV diagnostic criteria for 
depressive disorders, we minimized the overinclusive mis-
classification of SSD. In addition, our observations are 

Table 5. Comparison of the risks of dementia between remitted subsyndromal depression, non-remitted or recurrent 
subsyndromal depression with stable severity, and non-remitted or recurrent subsyndromal depression with increasing severity.

Incident cases/total HR [95% CI]a p

All (N = 3302)  

 Euthymia 78/2862 Reference  

 R-SSD 16/306 1.37 [0.58, 3.24] 0.469

 CR-SSD with stable severity 6/102 1.01 [0.13, 7.64] 0.992

 CR-SSD with increasing severity 4/32 15.34 [4.19, 56.18] <0.001

NC (N = 2580)  

 Euthymia 22/2309 Reference  

 R-SSD 2/195 0.79 [0.10, 6.59] 0.828

 CR-SSD with stable severity 3/61 6.17 [0.59, 64.65] 0.129

 CR-SSD with increasing severity 2/15 45.86 [2.65, 792.40] 0.009

HR: hazard ratio; CI: confidence interval; R-SSD: remitted subsyndromal depression; CR-SSD: chronic or recurrent subsyndromal depression; NC: 
normal cognition.
aAdjusted for age, sex, education level, diabetes, hypertension, stroke, alcohol drinking, smoking, antidepressant use and apolipoprotein E genotype.
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unlikely to have been confounded by residual syndromal 
depression or early-onset chronic symptomatic depression 
since we excluded participants with prior history of depres-
sive disorders. Furthermore, we demonstrated that the risk 
of dementia associated with chronic SSD was not con-
founded by the coexistence of MCI by evaluating the par-
ticipants with normal cognition and MCI separately.

However, this study has several limitations. First, the 
number of incident dementia cases was small, which clearly 
decreased the statistical power of our analyses after adjust-
ment of various covariates. In particular, the association 
between the trajectories of SSD and incident dementia 
should be cautiously interpreted due to the small number of 
cases. Second, a relatively small sample size of participants 
with MCI might reduce the statistical power to verify the 
association between SSD and dementia in MCI. Third, the 
information about the degree of antidepressant exposure was 
limited, although several studies have identified the associa-
tion between anticholinergic antidepressants and dementia 
risk (Coupland et al., 2019; Richardson et al., 2018). Finally, 
although the epidemiological and biological characteristics 
of SSD defined by our operational diagnostic criteria were 
well documented (Jeong et al., 2012; Oh et al., 2019; Park 
et al., 2015), the criteria need consensus from experts.

Conclusion

In conclusion, late-onset SSD is a robust predictor of inci-
dent dementia when it is chronic or recurrent with increas-
ing severity in community-dwelling older adults with 
normal cognition and is worth noting as a high-risk condi-
tion for dementia distinct from MCI in older adults.
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