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Abstract

This study was conducted to investigate the prevalence of cognitive impairment, depression, and comorbidity of the two
conditions and related factors in subjects aged in early 60s. This cross-sectional study included 3,174 inhabitants aged 60-64
years old in a rural area of Korea. Cognitive function was evaluated by the Korean version of the Mini-Mental State
Examination (MMSE-K), and depression was measured using the short form of the Geriatric Depression Scale (GDS-15). The
overall prevalence of cognitive impairment (MMSE-K=24) was 17.4%, that of depression was 26.0% (GDS-15=8), and the co-
morbidity was 7.1%. Female gender, living with one housemate, and high GDS-15 score were significantly associated with
increased cognitive impairment. Employment status and more years of schooling were associated with a decreased
probability of cognitive impairment. Increased depression was significantly associated with bereavement and receiving
benefits from the Medical Aid Program. Employed status, more years of schooling, and higher MMSE-K scores were
significantly associated with decreased depression. The risk of comorbidity was associated with bereavement and receipt of
Medical Aid benefits (odds ratio[OR], 1.85; 95% confidence interval[Cl], 1.26-2.71; OR, 5.02; 95% Cl, 2.37-10.63; respectively).
Employment and more years of schooling were associated with a lower risk of comorbidity (OR, 0.46; 95% Cl, 0.34-0.62, P-
trend <0.01). The correlated factors for cognitive impairment, depression, and comorbidity of the two conditions were
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similar, and employment status and years of schooling were associated with all three conditions.
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Introduction

The proportion of the world’s population in older ages
continues to rise because mortality is delayed in the elderly and
fertility remains low. Thus, geriatric mental health is emerging as a
major health problem. Cognitive impairment and depression are
major mental health problems affecting older people [1,2]. In
Korea, about 10% of elderly people suffer from dementia, and the
reported prevalence of major depressive disorder ranges from
4.2% to 9.1%, although there are differences among studies [3].
Factors associated with cognitive impairment and depression have
been separately studied by many investigators for decades.

However, studies of the factors associated with comorbidity of

cognitive impairment and depression are rare, although consid-
erable overlap is evident between the two conditions [3-5]. Each
condition exacerbates the other. Especially, cognitive impairment
worsens depression [6,7]. When it is considered that individuals
with both depression and cognitive impairment are at increased
risk for adverse medical, psychological, and cognitive outcomes
[8], it is clear that risk factors for comorbidity should be defined, to
aid in the maintenance of health in the elderly population.
Although most developed countries have accepted that attain-
ment of a chronological age of 65 years renders a person “elderly”
or older, the United Nations uses a cutoff of 60 years. However,
most studies of the prevalence of cognitive impairment, depression,
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and their associated factors have targeted people aged =65 years.
Aging is a gradual progression and there is no distinct demarcation
at age 65 years but studies on cognitive impairment and depression
focusing on subjects aged in their early 60s are rare. Only a few
studies have targeted the mental health of subjects aged in their
early 60s (60-64 years) [9-12]. Furthermore, these studies focused
on the transition of mental health after age 65[9,10] or mild
cognitive impairment as a prodromal phase of dementia [11,12].
When it is considered that persons in their early 60s experience
many social, physical, and emotional changes, triggered by
retirement and other lifestyle changes, mental health and
associated factors should be investigated in such persons.

Therefore, in this study, we investigated the prevalence of
cognitive impairment and depression and related factors in
subjects aged in their early 60s living in a rural area of Korea.
We also investigated the factors associated with the comorbidity of
cognitive impairment and depression through an exploratory
study.

Materials and Methods

Study population

Participants in this study were recruited from all inhabitants
aged 6064 years living in Dalseong County, a rural area located
in Deagu, South Korca. This arca covers 426.92 km® and had
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144,487 residents at the end of 1999. Of the 5,015 people aged
60-64 years identified through the national resident registration
list, 1,222 were excluded. Among those excluded, 784 had moved
outside the city before the study started, 34 were institutionalized,
13 had unknown addresses, and 391 were ineligible due to
inaccurate birth-date records. Face-to-face interviews were con-
ducted by trained medical doctors and students. The subjects were
given full information about the survey, and those who agreed to
participate were interviewed. Among the 3,793 eligible in the
population, 402 refused to participate, 191 were absent for all of
the three visits, and 26 could not participate due to medical
conditions. Of the latter, 21 were hospitalized with acute diseases,
3 were deaf, and 2 had aphasia. Thus, 3,174 people participated in
the study, for an overall response rate of 83.7%. We additionally
excluded 133 participants who did not complete both tests for
cognitive function and depressive symptoms, so data of 3,041
participants were finally analyzed.

Instruments

Cognitive function was evaluated by the Korean version of the
Mini-Mental State Examination (MMSE-K). The instrument was
developed to assess cognitive function in older Koreans and scores
were adjusted to consider educational level as suggested by Park et
al [13]. Participants with a score =24 were defined as cognitively
impaired [13,14]. Depression was measured using the short form
of the Geriatric Depression Scale (GDS-15). A score =8 was
suggested as probable clinical depression in the Korean popula-
tion, although a cutoff score of 6 has been applied in other
populations [15,16]. These two tools were well validated in the
Korean population in previous studies. Sociodemographic factors
such as gender, marriage, years of schooling, current employment
status, type of medical insurance, and number of housemates were
recorded. Data on smoking and drinking were also collected.

Ethics statement

This study was approved by the institutional review board of the
Catholic University of Deagu Medical Center. All participants
provide verbal informed consent because nearly 35% were never
educated and 22% were illiterate, therefore to obtain written
consent form from all participants was impossible. Also we
considered that it took nearly half hour to finish measurements
and those who completed agreed to participate with their own will.
The institutional review board of the Catholic University of Deagu
Medical Center approved this consent procedure.

Statistical analysis

Characteristics of the study participants are presented as
numbers and proportions, and means and standard deviations of
the corresponding MMSE-K and the GDS-15 scores were
calculated. Also, we calculated Pearson’s correlation coefficient
between MMSE-K and GDS-15 scores. Factors associated with
cognitive impairment and depression were initially investigated
using univariate analysis. Multivariate logistic regression followed,
after adjustment of all variables included in univariate analysis.
The independent variables included in analysis were gender,
marital status, number of housemates, current employment status,
years of schooling, current smoking status, current drinking status,
type of medical insurance held, and MMSE-K score (measuring
depression) or GDS-15 score (assessing cognitive impairment). We
next used multivariate multinomial logistic regression to identify
factors associated with four levels of morbidity: (a) no cognitive
impairment and no depression; (b) depression only; (c) cognitive
impairment only; and, (d) both cognitive impairment and
depression. We adjusted for all covariates. All statistical analyses
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were performed using SAS software (version 9.1; SAS Institute
Inc, Cary, NC)

Results

The basic characteristics of the 3,041 participants who
completed both the MMSE-K and GDS-15 and the mean scores
on these two scales are presented in Table 1. Approximately 57%
of the participants were female (» = 1,743), and 34.4% had never
been schooled (n = 1,047). Approximately 17% exhibited cogni-
tive impairment (MMSE-K =24), and 26.0% evidenced depres-
sion (GDS-15 =8). Overall, 63.7% (n = 1,937) showed neither
cognitive impairment nor depression, 18.9% (n = 574) showed only
depression, 10.3% (n = 314) presented only cognitive impairment,
and 7.1% (n = 216) exhibited both cognitive impairment and dep-
ression. MMSE-K and GDS-15 scores were correlated, with a
correlation coeflicient of —0.25 and a P-value <0.01, suggesting a
positive association between better cognitive function and fewer
depressive symptoms.

Table 2 shows the characteristics associated with the presence of
cognitive impairment in the univariate and multivariate analysis.
Female gender, living with one housemate, and high GDS-15
score were significantly associated with cognitive impairment,
otherwise being employed and having been schooled were
associated with a decreased probability of cognitive impairment
after adjusted all the variables included in the univariate analysis.

Factors significantly associated with depression were having no
spouse and using the Medical Aid Program. Employment, more
years of schooling, and higher MMSE-K score were associated
with a decreased rate of depression after adjusted all the variables
included in the univariate analysis (Table 3).

Multivariate multinomial logistic regression analyses showed
significant associations of marital status, employment state, years
of schooling, type of the medical insurance with comorbidity of
cognitive impairment and depression (Table 4). The odds ratio
(OR) of single/widowed/divorced participants was 1.85 (95% CI
1.26-2.71) relative to married participants, and that of being
employed was 0.46 (95% CI 0.34-0.62) compared with those who
were not employed. More schooling was associated with less
comorbidity (P-trend < 0.01), and receipt of Medical Aid Program
benefits was associated with a greater likelihood of comorbidity
(OR 5.02, 95% CI 2.37-10.63). Females tended to experience
cognitive impairment (only) more than males. Marital and
employment status, and type of medical insurance held, were
factors associated with the presence of depression (only). Year of
schooling was the factor associated with the presence of only
cognitive impairment or only depression.

Discussion

We investigated the prevalence of cognitive impairment,
depression, and their comorbidity and factors associated with
them among participants aged in their early 60s in a rural area of
Korea. This may be the first study focusing on mental health
problems and the comorbidity of these two conditions in subjects
aged in their early 60s in Korea. The overall prevalence of
cognitive impairment (MMSE-K =24) was 17.4%, that of
depression (GDS-15 =8) was 26.0%, and that of comorbidity
was 7.1%. Significant associations of gender, employment state,
years of schooling, and GDS-15 score with cognitive impairment
were observed. Marital status, employment state, years of
schooling, type of medical insurance, and MMSE-K score were
related to depression. The factors related to comorbidity were
gender, marital status, employment status, years of schooling, and
type of medical insurance.
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Results from a study that employed only the MMSE-K to
estimate the prevalence of cognitive impairment among people
=65 years of age showed a prevalence (17.0%) [17] similar to our
results (17.4%). Our results regarding the prevalence of depression
were in the range of previous studies [3]. Variations in the
prevalence of depression from previous studies conducted in
Korea (9.1-33.0%) [3] may be due to differences in population
characteristics such as education level.

Education is strongly related to the risk of developing dementia
[18]. This effect is prominent in the Korean population compared
with that in other countries, perhaps due to the generally lower
education level among elderly Koreans and the consequent life-
long lack of exposure to stimulating environments and accessibility
to health services [17]. Lower education level can hinder the early
development of brain function [19] and affect the absolute levels of
cognitive function [20], and intellectual challenges may increase
the brain reserve and delay development of dementia [18]. The
higher OR for cognitive impairment in females in our results was
consistent with previous results [21]. Gender-related differences in
social exposure may have caused this difference in cognitive
function [22]. Cognitive impairment increases the prospective risk
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Table 1. Basic characteristics study participants and scores of the Korean version of Mini-Mental State Examination (MMSE-K) and
Geriatric Depression Scale.
Characteristic Total participants (N=3041) MMSE-K Geriatric Depression Scale
N (%) Mean (SD) Mean (SD)

Gender

Male 1298(42.7) 27.7(2.9) 4.1(3.9)

Female 1743(57.3) 26.5(3.3) 5.5(4.3)
Marital status

Married 2361(77.6) 27.2(3.0) 4.5(4.0)

Single/widowed/divorced 680(22.4) 26.3(3.7) 6.2(4.5)
Number of housemates (missing in 1)

0 242(8.0) 26.6(3.3) 6.3(4.2)

1 1279(42.1) 27.0(3.2) 4.7(4.1)

2 627(20.6) 27.4(3.0) 4.7(4.1)

3 or more 892(29.3) 26.9(3.3) 4.8(4.2)
Employment status (missing in 1)

Unemployed 988(32.5) 26.7(3.6) 5.7(4.5)

Employed 2052(67.5) 27.2(3.0) 4.5(4.0)
Schooling

No 1047(34.4) 26.0(3.4) 6.4(4.3)

1-6 years 1362(44.8) 27.1(3.2) 4.4(4.0)

7-9 years 294(9.7) 28.3(2.4) 3.4(3.5)

10 years or more 338(11.1) 28.7(1.5) 2.9(3.2)
Smoking

Currently non-smoker 2093(68.8) 26.9(3.2) 4.9(4.2)

Current smoker 948(31.2) 27.3(3.2) 4.8(4.2)
Drinking (missing in 1)

Currently non-drinker 2011(66.1) 26.9(3.2) 5.0(4.2)

Current drinker 1029(33.8) 27.3(3.2) 4.5(4.1)
Medical insurance (missing in 12)

National Health linsurance 2948(96.9) 27.1(3.1) 4.7(4.1)

Medical Aid Program 81(2.7) 25.8(4.5) 9.1(4.8)
doi:10.1371/journal.pone.0079460.t001

of unemployment [23]. However, our result showing an associa-
tion between employment and a low prevalence of cognitive
impairment may be explained in another way. Given that the
cross-sectional design of our study cannot show causal inference,
we could also assume that loss of engagement in social activities
caused by being unemployed could contribute to a decline in
cognitive function [24,25]. A study conducted in Korea showed
that living with a spouse was related to a reduced likelihood of
dementia [26], but in our results, although marital status was not
associated with the presence of cognitive impairment, living with
one companion was associated with a higher OR for the presence
of cognitive impairment. This could also be explained by reverse
causality; that is, perhaps those with cognitive impairment need
the help of a caregiver, and living with a housemate may be the
result rather than a cause of cognitive impairment.

A meta-analysis suggested that bereavement, sleep disturbances,
disabilities, history of depression, and female gender were risk
factors for depression among elderly individuals [27], and another
study reported that less education was associated with depression
in later life [28]. Ours results were consistent with those of other
studies with regard to bereavement and education, but female
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Table 2. Associations between socio-demographic variables
and cognitive impairment in adults aged 60-64 living in a rural
area, Korea.

Cognitive Impairment, Depression, and Comorbidity

Table 3. Associations between socio-demographic variables
and depression in adults aged 60-64 living in a rural area,
Korea.

Multivariate

Univariate analysis analysis

Characteristic

Odds ratio (95%
Odds ratio (95% CI) ClI)

Multivariate

Univariate analysis analysis

Characteristic

Odds ratio (95%
Odds ratio (95% CI) ClI)

Gender
Male 1 1
Female 2.71(2.19-3.35)* 1.72(1.26-2.34)*

Marital status
Married 1 1
Single/widowed/divorced 1.77(1.44-2.18)* 1.17(0.89-1.52)

Number of housemates

0 1 1

1 0.85(0.60-1.19) 1.52(1.01-2.30)*

2 0.71(0.49-1.04) 1.41(0.90-2.19)

3 or more 0.85(0.60-1.22) 1.37(0.92-2.04)
P-trend 0.46 0.58

Employment status

Unemployed 1 1

Employed 0.67(0.55-0.81)* 0.77(0.63-0.95)*
Schooling

No 1 1

1-6 years 0.49(0.40-0.60)* 0.64(0.52-0.80)*

7-9 years 0.15(0.09-0.25)* 0.24(0.14-0.42)*

10 years or more 0.08(0.04-0.15)* 0.14(0.07-0.27)*

P-trend <0.01 <0.01
Smoking
Currently non-smoker 1 1

Current smoker 0.71(0.58-0.88)* 1.02(0.79-1.33)
Drinking

Currently non-drinker 1 1

Current drinker 0.74(0.60-0.91)* 1.19(0.92-1.53)
Medical insurance

National Health Insurance 1 1

Medical Aid Program 1.68(1.01-2.79)* 1.10(0.64-1.90)
GDS-15
1.12(1.10-1.14)*

1 score increase 1.08(1.06-1.11)*

Gender
Male 1 1
Female 1.96(1.65-2.32)* 0.99(0.76-1.29)

Marital status
Married 1 1
Single/widowed/divorced 2.25(1.88-2.70)* 1.45(1.13-1.85)*

Number of housemates

0 1 1

1 0.48(0.36-0.64)* 0.89(0.62-1.28)

2 0.50(0.36-0.68)* 0.96(0.65-1.42)

3 or more 0.53(0.40-0.72)* 0.84(0.59-1.19)
P-trend 0.46

Employment status

Unemployed 1 1

Employed 0.57(0.48-0.67)* 0.63(0.53-0.76)*
Schooling

No 1 1

1-6 years 0.43(0.36-0.51)* 0.51(0.42-0.62)*

7-9 years 0.26(0.19-0.37)* 0.35(0.24-0.52)*

10 years or more 0.21(0.15-0.29)* 0.30(0.20-0.44)*

P-trend <0.01 <0.01
Smoking
Currently non-smoker 1 1

Current smoker 0.88(0.73-1.05) 1.12(0.89-1.40)
Drinking

Currently non-drinker 1 1

Current drinker 0.78(0.65-0.93)* 0.94(0.75-1.17)
Medical insurance

National Health Insurance 1 1

Medical Aid Program 6.03(3.77-9.65)* 4.43(2.66-7.38)*
MMSE-K
0.87(0.85-0.89)*

1 score increase 0.90(0.88-0.93)*

*P-value<<0.05.
doi:10.1371/journal.pone.0079460.t002

gender was not related to depression in our study. Not only
financial dependency but also financial dissatisfaction is associated
with depression [29-31]. The type of medical insurance was a
surrogate indicator of income in our study, as the Medical Aid
Program is a medical support system for poor people. Beneficiaries
of the Medical Aid Program showed a higher prevalence of
depression. Depression has been found to be associated with
unemployment and a loss of income in young adults [32], and our
results showed a similar relationship between employment status
and depression in participants in their early 60s.

We found an independent association between cognitive
impairment and depression after adjusting for sociodemographic
factors. Many studies have shown a consistent association between
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*P-value<<0.05.
doi:10.1371/journal.pone.0079460.t003

the two [17,33,34], and it has been suggested that late-life
depression, cognitive impairment, and dementia could represent a
possible clinical continuum [35]. It is possible that shared
biological risk factors or interactions between coexisting factors
might lead to increased risk of both cognitive impairment and
depression [34]. The correlated factors for comorbidity of
cognitive impairment and depression were similar to those for
cognitive impairment and depression individually. Particularly,
employment status and years of education were associated with all
three conditions. A previous study showed that only female gender
was a common risk factor for cognitive impairment, depression,
and the comorbidity of the two conditions, but the sample size in
that study was smaller [4] than that in our study.
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Table 4. Multivariate multinomial logistic regression analysis between socio-demographic variables and comorbidity of cognitive
impairment and depression in adults aged 60-64 living in a rural area, Korea.

Characteristic

Comorbidity of cognitive
impairment and depression

Only cognitive impairment Only depression

(n=216)

(n=314) (n=574)

Odds ratio (95% ClI)

Odds ratio (95% ClI) Odds ratio (95% Cl)

Gender
Male 1
Female 1.48(0.92-2.38)

Marital status
Married 1
Single/widowed/divorced 1.85(1.26-2.71)*

Number of housemates

0 1

1 1.36(0.77-2.41)

2 1.68(0.91-3.07)

3 or more 1.03(0.59-1.81)
P-trend 0.63

Employment status

Unemployed 1

Employed 0.46(0.34-0.62)*
Schooling

No 1

1-6 years 0.36(0.26-0.50)*

7-9 years 0.11(0.05-0.27)*

10 years or more 0.02(0.00-0.11)*

P-trend <0.01
Smoking

Currently non-smoker 1

Current smoker 1.24(0.85-1.82)
Drinking

Currently non-drinker 1

Current drinker 1.30(0.89-1.90)
Medical insurance
National Health Insurance 1

Medical Aid Program 5.02(2.37-10.63)*

1 1
1.90(1.29-2.81)* 1.03(0.77-1.38)

1 1
1.11(0.78-1.57) 1.41(1.06-1.87)*

1 1
1.54(0.88-2.68) 0.92(0.61-1.38)
1.10(0.60-2.03) 0.85(0.55-1.32)
1.50(0.87-2.58) 0.91(0.61-1.35)
0.82 0.64

1 1
0.79(0.61-1.04) 0.64(0.52-0.79)*

1 1
0.52(0.40-0.68)* 0.44(0.35-0.55)*
0.17(0.09-0.34)* 0.29(0.19-0.43)*
0.14(0.07-0.28)* 0.26(0.17-0.39)*
<0.01 <0.01

1 1
1.00(0.72-1.40) 1.08(0.84-1.39)

1 1
1.18(0.86-1.63) 1.06(0.82-1.36)

1 1
2.18(0.89-5.35) 5.58(3.13-9.95)*

*P-value<0.05.
doi:10.1371/journal.pone.0079460.t004

This study has some limitations. We used a cross-sectional
design, which is inappropriate for drawing causal inferences, so the
results should be interpreted with caution. Second, generalization
of the results should be made carefully, as the representativeness of
the participants was limited, although most of the results were
consistent with previous studies. Although the tools we used to
measure cognitive impairment and depression have been validated
in the Korean population, they are screening tools, and a
measurement bias due to actual disease status may have occurred.
Other mental health problems, for example anosognosia or
anxiety which we did not measure might affect the score. Also,
we measured only a limited number of variables and it is possible
that an unmeasured trait was associated with cognitive impairment
or depression. Finally, a nonresponse bias may have occurred. We
did not examine the features of those who refused to participate
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and, thus, cannot estimate the extent of such bias. We suggest that
any such effect may have been minimal, considering the high
response rate.

Despite these limitations, this study has several strengths. We
investigated the factors associated with the comorbidity of
cognitive impairment and depression, which have been rarely
studied despite their clinical importance. Additionally, the study
population consisted of subjects in their early 60s whose mental
health has been rarely investigated even though they are entering
an important “presenile” stage.

Conclusions

We investigated correlated factors for cognitive impairment,
depression, and comorbidity of the two conditions, and we found
that the associated factors were similar among the three conditions
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through an exploratory way. Among the correlated factors,
employment status and years of schooling were particularly
strongly associated with all three conditions. The shared correlated
factors or interactions between coexisting factors might lead to
increased risk of both cognitive impairment and depressive
symptoms. Considering the greater decline and increased risk for
adverse outcomes among those with comorbid depression and
cognitive impairment, it could be suggested that patients with

References

1.

2.

Burns A, Dening T, Baldwin R (2001) Care of older people: Mental health
problems. BM]J 322: 789-791.
Dening T, Barapatre C (2004) Mental health and the ageing population. J Br
Menopause Soc 10: 49-53, 64.

. Cho MJ, Lee JY, Kim B-S, Lee HW, Sohn JH (2011) Prevalence of the Major

Mental Disorders among the Korean Elderly. J Korean Med Sci 26: 1-10.

. Millan-Calenti JC, Maseda A, Rochette S, Vazquez GA, Sanchez A, et al. (2011)

Mental and psychological conditions, medical comorbidity and functional
limitation: differential associations in older adults with cognitive impairment,
depressive symptoms and co-existence of both. Int J Geriatr Psychiatry 26:
1071-1079.

. Reifler BV, Larson E, Hanley R (1982) Coexistence of cognitive impairment and

depression in geriatric outpatients. Am J Psychiatry 139: 623-626.

. Hohman T]J, Beason-Held LL, Resnick SM (2011) Cognitive complaints,

depressive symptoms, and cognitive impairment: are they related? J] Am Geriatr
Soc 59: 1908-1912.

. Vinkers DJ, Gussekloo J, Stek ML, Westendorp RG, van der Mast RC (2004)

Temporal relation between depression and cognitive impairment in old age:
prospective population based study. BMJ 329: 881.

Steffens DC, Potter GG (2008) Geriatric depression and cognitive impairment.
Psychol Med 38: 163-175.

. Anstey KJ, Cherbuin N, Christensen H, Burns R, Reglade-Meslin C, et al.

(2008) Follow-up of mild cognitive impairment and related disorders over four
years in adults in their sixties: the PATH Through Life Study. Dement Geriatr
Cogn Disord 26: 226-233.

. Cherbuin N, Reglade-Meslin C, Kumar R, Jacomb P, Easteal S, ct al. (2009)

Risk factors of transition from normal cognition to mild cognitive disorder: the

PATH through Life Study. Dement Geriatr Cogn Disord 28: 47-55.

. Kumar R, Dear KB, Christensen H, Ilschner S, Jorm AF, et al. (2005)

Prevalence of mild cognitive impairment in 60- to 64-year-old community-
dwelling individuals: The Personality and Total Health through Life 60+ Study.
Dement Geriatr Cogn Disord 19: 67-74.

. Kumar R, Jorm AF, Parslow RA, Sachdev PS (2006) Depression in mild

cognitive impairment in a community sample of individuals 60-64 years old. Int
Psychogeriatr 18: 471-480.

. Park J, Kwon Y (1990) Modification of the mini-mental state examination for

use in the elderly in a non-western society. PART 1. Development of korean
version of mini-mental state examination. International Journal of Geriatric
Psychiatry 5: 381-387.

. Park JH, Park YN, Ko HJ (1991) Modification of the mini-mental state

examination for use with the elderly in a non-western society. PART II: Cutoff
points and their diagnostic validities. International Journal of Geriatric
Psychiatry 6: 875-882.

. Bae JN, Cho MJ (2004) Development of the Korean version of the Geriatric

Depression Scale and its short form among elderly psychiatric patients. J
Psychosom Res 57: 297-305.

. Cho MJ, Bae JN, Suh GH, Ham BJ, Kim JG, et al. (1999) Validation if Geriatric

Depression Scale, Korean version (GDS) in the assessment of DSM-III-R major
depression.. J Neurol Neurosurg Psychiatry 38: 48-63.

. Lee Y, Shinkai S (2005) Correlates of cognitive impairment and depressive

symptoms among older adults in Korea and Japan. Int J Geriatr Psychiatry 20:
576-586.

PLOS ONE | www.plosone.org

Cognitive Impairment, Depression, and Comorbidity

either of these mental conditions should be evaluated for other
mental conditions.

Author Contributions

Conceived and designed the experiments: JP. Analyzed the data: BP.
Contributed reagents/materials/analysis tools: JKJ. Wrote the paper: BP.

20.

21.

22.

23.

24.

28.

29.

30.

31.

32.

34.

. Fratiglioni L, Wang HX (2007) Brain reserve hypothesis in dementia. J

Alzheimers Dis 12: 11-22.

Stewart R, Kim JM, Shin IS, Yoon JS (2003) Education and the association
between vascular risk factors and cognitive function: a cross-sectional study in
older Koreans with cognitive impairment. Int Psychogeriatr 15: 27-36.
Everson-Rose SA, Mendes de Leon CF, Bienias JL, Wilson RS, Evans DA
(2003) Early life conditions and cognitive functioning in later life. Am J
Epidemiol 158: 1083-1089.

Azad NA, Al Bugami M, Loy-English I (2007) Gender differences in dementia
risk factors. Gend Med 4: 120-129.

Jeon G, Jang S, Rhee S, Kawachi I, Cho S (2007) Gender differences in
correlates of mental health among elderly Koreans. ] Gerontol B Psychol Sci Soc
Sci 62: $323-5329.

Appenzeller S, Cendes F, Costallat LT (2009) Cognitive impairment and
employment status in systemic lupus erythematosus: a prospective longitudinal
study. Arthritis Rheum 61: 680-687.

Glei DA, Landau DA, Goldman N, Chuang YL, Rodriguez G, et al. (2005)
Participating in social activities helps preserve cognitive function: an analysis of a
longitudinal, population-based study of the elderly. Int ] Epidemiol 34: 864-871.
Qiu C, De Ronchi D, Fratiglioni L (2007) The epidemiology of the dementias:
an update. Curr Opin Psychiatry 20: 380-385.

Shin HY, Chung EK, Rhee JA, Yoon JS, Kim JM (2005) [Prevalence and
related factors of dementia in an urban elderly population using a new screening

method]. J Prev Med Public Health 38: 351-358.

. Cole MG, Dendukuri N (2003) Risk factors for depression among elderly

community subjects: a systematic review and meta-analysis. Am ] Psychiatry
160: 1147-1156.

Chang-Quan H, Zheng-Rong W, Yong-Hong L, Yi-Zhou X, Qing-Xiu L (2010)
Education and risk for late life depression: a meta-analysis of published
literature. Int J Psychiatry Med 40: 109-124.

Ho SC, Woo ], Sham A, Chan SG, Yu AL (2001) A 3-year follow-up study of
social, lifestyle and health predictors of cognitive impairment in a Chinese older
cohort. Int J Epidemiol 30: 1389-1396.

Rautio N, Kautiainen H, Koponen H, Mantyselka P, Timonen M, et al.
Financial satisfaction and its relationship to depressive symptoms in middle-aged
and older adults: Results from the FIN-D2D survey. Int J Soc Psychiatry.

St John PD, Blandford AA, Strain LA (2006) Depressive symptoms among older
adults in urban and rural areas. Int J Geriatr Psychiatry 21: 1175-1180.
Whooley MA, Kiefe CI, Chesney MA, Markovitz JH, Matthews K, et al. (2002)
Depressive symptoms, unemployment, and loss of income: The CARDIA Study.
Arch Intern Med 162: 2614-2620.

Ganguli M, Dube S, Johnston JM, Pandav R, Chandra V, et al. (1999)
Depressive symptoms, cognitive impairment and functional impairment in a
rural elderly population in India: a Hindi version of the geriatric depression scale
(GDS-H). Int J Geriatr Psychiatry 14: 807-820.

Raji MA, Reyes-Ortiz CA, Kuo YF, Markides KS, Ottenbacher KJ (2007)
Depressive symptoms and cognitive change in older Mexican Americans. J
Geriatr Psychiatry Neurol 20: 145-152.

. Panza F, Frisardi V, Capurso C, D’Introno A, Colacicco AM, et al. (2010) Late-

life depression, mild cognitive impairment, and dementia: possible continuum?

Am J Geriatr Psychiatry 18: 98-116.

November 2013 | Volume 8 | Issue 11 | e79460



