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Factors Affecting Cognitive Impairment and Depression
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Background and Purpose With the rapid increase in the number of elderly people in Korea, multiple socio-economic problems have
emerged. In 2015, 6.4 million people accounting for about 13% of the total population in Korea were aged 65 years and over. As the elderly popu-
lation continues to grow, the elderly who live alone are also increasing. They have potential risks in medical and neuropsychological aspects. The
purpose of this study was to investigate the association between cognition and socio-environmental status in the elderly who live alone.
Methods This study was conducted on 512 people who live alone (equivalent to 1% of the total elderly people) in Daejeon Metropolitan
City between April and November 2015. Structured questionnaires were used to investigate the general characteristics, socio-economic sta-
tus, physical status, and mood for participants. Simple tests using Mini-Mental Status Examination-Demetia Screening, Geriatric Depression
Scale and Korean- instrumental activities of daily living were also performed.

Results Among the 512 participants, 109 participants (21.3%) had cognitive impairment, and 128 participants (25.0%) had depression.
The number of daily meals, frequency of meeting with family, and depression were independent risk factors for cognitive impairment. Fac-
tors including the duration of living alone, cognitive impairment, poor self-perceived health status, frequency of meeting with family and du-
ration of education were considered an independent risk factor for depression.

Conclusions This study showed that the elderly who live alone are susceptible to cognitive impairment and depression, and factors includ-
ing the number of daily meals, social contact, and self-perceived health status may affect cognition and depressive mood. Thus, physicians
need to pay attention to management of major factors that may cause cognition impairment and depression in the elderly who live alone; in
addition, they require ongoing community interest and support.
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INTRODUCTION

The elderly population aged 65 years and over was 6.25
million people, which was equivalent to 13.2% of Korea’s to-
tal population in 2015. With a rapid annual rise in the number

@ This is an Open Access article distributed under the terms of the Cre-
ative Commons Attribution Non-Commercial License (http://creative-
commons.org/licenses/by-nc/4.0) which permits unrestricted non-com-
mercial use, distribution, and reproduction in any medium, provided the ori-
ginal work is properly cited.

12 Copyright © 2017 Korean Dementia Association

of elderly people, Korea is projected to become an aged soci-
ety in 2019 and a super-aged society in 2026." As our country
is becoming the most rapidly ageing population in the world,
we need to prepare for the increasing socio-economic burden.
The proportion of elderly couple-only households and single
elderly households is increasing due to aging and changes in
social structure. The proportion of elderly people living alone
in Korea increased from 13.6% in 1994 to 23.0% in 2014, and
the number of people aged 65 years and over who were living
alone was about 1.38 million people in 2015; the number is
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predicted to reach 3.43 million people in the next 20 years.

Elderly people are confronted with difficulties in their daily
lives due to normal aging, chronic diseases such as dementia
or depression, and loss of physical function. In particular, they
are vulnerable to difficulties in health care, sense of alienation
due to depression and social isolation, and poor living condi-
tions. These factors are known to affect a decline in cognitive
functions. As the aging population is on the rise, several inves-
tigations on elderly people or elderly people living alone have
been conducted. However, there are lack of studies that sys-
temically examined and analyzed socio-demographic factors
affecting cognitive functions and depression in elderly people
living alone.

In this study, we investigated the health conditions, cogni-
tive functions and socio-demographic factors for elderly peo-
ple aged 65 years and over who live alone and analyzed the ef-
fects of these factors on cognitive functions and depression.

METHODS

Subjects

In this study, 512 people, equivalent to 1% of the total popu-
lation who lives alone in Daejeon, between April and Novem-
ber 2015 were selected by using stratified random sampling.
Data were collected using structured questionnaires in face-to-
face interviews. All subjects were assessed using Mini-Mental
Status Examination-Dementia Screening (MMSE-DS),? Kore-
an versiom of Geriatric Depression Scale (K-GDS)* and Kore-
an-instrumental activities of daily living (K-IADL).*

Sociological assessment tools

Basic demographic characteristics (i.e., age, sex, and edu-
cational level), family relationship (i.e., the frequency of meet-
ing with family, frequency of contact with family and dura-
tion of living alone) and economic status (i.e., the presence of
ajob and presence of income) were investigated using a struc-
tured questionnaire as part of sociological assessment. Family
history of dementia, lifestyle such as exercise, meals, smoking
and drinking, self-perceived health status, major cardiovas-
cular diseases and history of depression were also identified
using a structured questionnaire.

Neuropsychological assessment

Neuropsychological assessment was conducted to assess
cognitive functions, degree of depression, and activities of dai-
ly living. The MMSE-DS, a screening tool for cognitive func-
tion that has a score range from 0 to 30, was used to identify
the presence of cognitive impairment. Cognitive impairment
was defined as a score <1.5 standard deviation away from the

normative data of age-, sex-, and education-matched tests.’
The degree of depression was assessed using the K-GDS with
a score range from 0 to 30. The activity of daily living was
evaluated using the K-IADL comprised of 11 items.

Statistical analysis

Descriptive statistics and frequency analysis were used to
describe basic features, and the differences in factors between
the groups were tested by a chi-squared test and a -test. Multi-
ple logistic regression including factors that showed statistical
significance in univariate analysis (p<0.05) was performed to
investigate factors related to the cognitive impairment group
or the depression group. These analyses were performed using
SPSS statistics software version 21.0 (SPSS Inc., Chicago, IL,
USA), and the significance level was defined as <0.05.

RESULTS

Cognitive function and degree of depression

A total of 512 subjects showed a mean MMSE-DS score of
24.2 points, a mean age of 78.5 years and a mean educational
level of 5.6 years. Women comprised 77.1% of the total subjects
included in the study. Among the 512 subjects, 109 subjects
(21.3%) were included in the cognitive impairment group
based on the normative data stratified by age, sex, and educa-
tional level; and 67.0% of the cognitive impairment group were
women. The cognitive impairment group had a mean age of
78.7 years, a mean MMSE-DS score of 19.5 points and a mean
K-GDS of 14.3 points. This group showed more severe de-
pressed mood with a mean depression score of 12.0 points
(p=0.003) and history of depression was more frequent in this
group, as compared to the normal-cognition group (Table 1).
Subjects with lower educational levels had a lower MMSE-DS
score and poorer ability of daily living. In the cognitive impair-
ment group, the mean K-IADL score for uneducated elderly
people was 0.72 points, 0.41 points for elderly people with only
elementary education, and 0.24 points for elderly people with
higher education than college dropouts.

Of the total subjects, 128 subjects (25%) were included in
the depression group based on K-GDS (Table 1). There was a
significant negative correlation between cognitive function
and degree of depression (rho=-0.03, p<0.001). The risk of de-
pressive mood was 1.76 fold higher in the cognitive impair-
ment group than the normal cognition group [odds ratio
(OR)=1.76, p=0.016]. The risk of cognitive impairment was
also 1.76 times higher for depressed people than for non-de-
pressed people (OR=1.76, p=0.016).
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General characteristics of elderly people living alone
Of the 512-elderly people living alone, 395 (77.1%) were
women. The proportion of women was lower in the cognitive
impairment group (67.0%) than in the normal cognition group
(79.9%); whereas, the proportion of women was higher in the
depression group (83.6%) than in the non-depression group.
Mean duration of education was lower in the depression group
and the mean K-IADL scale was also worse as 0.6 points in the
depression group than in those of the non-depression group

Table 1. General characteristics according to cognition and depression

(Table 1). The prevalence of cardiovascular risk factors such as
hypertension, hyperlipidemia, diabetes, stroke, and heart dis-
ease showed no differences between the cognitive impairment
and normal cognition group. The proportion of participants
with a history of diabetes, heart disease and head trauma was
higher in the depression group than in the non-depression
group. Of all included subjects, 16% had a history of head trau-
ma and received a diagnosis of depression, without significant
difference between the two groups (Table 1).

. Total Cognitive impairment ~ Normal cognition Depression  No depression
Variables p value* p value*
(n=512) (n=109) (n=403) (n=128) (n=384)
Gender (%)

Female 77.1 67.0 79.9 0.004 83.6 75.0 0.013
Age (%)

MeantSD 78.5+5.8 78.716.7 78.415.6 0.742 783153 78.516.0 0.733

60-69 5.7 8.3 5.0 3.9 6.3

70-79 49.2 46.3 50.0 55.1 47.3

80-89 21.0 39.8 423 0.293 38.6 4238 0.050

=90 33 5.6 2.7 24 3.7
Education (%)

Mean®SD 5.6t4.7 6.614.9 5.3%4.6 0.015 4.0t4.2 6.114.8 <0.001

<Elementary 26.3 19.3 28.2 383 223

Elementary 42.7 43.1 42.6 43.0 42.7

Middle-high 25.9 29.4 24.9 0114 17.2 28.8 <0001

>College 5.1 83 42 1.6 6.3
Hypertension (%)

Yes 62.3 64.2 61.8 0.364 59.4 63.3 0.061
Hyperlipidemia (%)

Yes 31.6 26.6 33.0 0.123 35.2 30.5 0.053
Diabetes mellitus (%)

Yes 27.9 31.2 27.0 0.230 32.8 26.3 0.033
Stroke

Yes 13.3 17.4 12.2 0.102 20.3 10.9 0.004
Heart disease (%)

Yes 18.8 20.2 18.4 0.379 25.0 16.7 0.012
Head trauma (%)

Yes 16.4 15.6 16.6 0.463 25.8 13.3 0.001
Depression (%)

Yes 16.2 18.3 15.6 0.291 32.8 10.7 <0.001
MMSE-DS 24.2%23 19.5+4.4 25.4%33 - 22.3%4.6 24.814.0 <0.001
K-GDS 12.5£6.9 14.3£7.6 12.0£6.6 0.003 22.0£3.2 9.3t44 -
K-IADL 0.3£0.4 0.4£0.5 0.310.4 0.001 0.6£0.5 0.2£0.3 <0.001
Dementia family history (%)

Yes 8.8 9.2 8.7 0.500 8.6 8.9 0.143

Performed by chi test for categorical variants and t-test for continuous variables.

*p value<0.05.

K-GDS: Korean version of Geriatric Depression Scale, K-JADL: Korean-instrumental activities of daily living, MMSE-DS: Mini-Mental Status Exam-

ination-Dementia Screening, SD: standard deviation.
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Table 2. Comparisons of risk factors according to cognition and depression

Variables Total Cognitive impairment  Normal cognition pvalue® Depression No depression pvalue*
(n=512) (n=109) (n=403) (n=128) (n=384)
Socio-economic factors
Working (%)
Yes 7.4 6.4 7.7 0.414 3.1 8.9 0.014
Income (%)
Yes 66.0 67.0 65.8 0.454 67.2 65.6 0.082
Frequency of meeting family (%)
>Once a week 28.4 27.9 28.6 0.498 25.0 29.4 0.220
<Once a week 71.6 72.1 714 75.0 70.6
Frequency of contact with family (%)
=Once a week 57.1 44.8 60.6 0.003 435 61.1 0.001
<Once a weak 42.9 55.2 39.4 56.5 38.9
Duration of living alone (years) (%)
Mean®SD 16.1£13.7 13.6£11.6 16.9£14.2 0.013 17.4£13.0 15.8£14.0 0.236
0-10 49.4 56.9 47.4 0.091 41.3 52.1 0.025
11-20 23.3 24.8 22.9 233 21.4
21-30 13.5 11.0 14.2 13.5 12.0
>31 13.7 7.3 15.5 13.7 14.6
Lifestyle
Number of meals (%)
3 times 75.0 73.4 75.4 0.003 65.6 78.1 0.001
2 times 22.3 19.3 23.1 28.9 20.1
1 time 2.7 7.3 1.5 5.5 1.8
Excercise (%)
None 21.1 28.4 19.1 0.220 28.9 18.5 <0.001
-15 min 15.2 16.5 14.9 18.0 14.3
-30 min 19.3 18.3 19.6 19.5 19.3
—-60 min 23.0 20.2 23.8 18.0 24.7
>60 min 21.3 16.5 22.6 15.6 232
Smoking (%)
None 91.4 85.3 93.0 0.022 88.3 92.4 0.022
<1/2 pack 4.5 5.5 4.2 4.7 44
1/2-1 pack 2.7 6.4 1.7 5.5 1.8
>1 pack 14 2.8 1.0 1.6 1.3
Drinking (%)
None 84.9 83.5 85.3 0.840 91.7 82.7 0.008
-1 cup 9.2 8.7 9.3 5.0 10.5
-1bottle 5.1 6.8 4.6 2.5 59
>1 bottle 0.8 1.0 0.8 0.8 0.8
Physical/psychiatric factors (%)
Self-perceived health
Very good 9.8 11.9 9.2 0.460 3.1 12.0 <0.001
Good 28.1 28.4 28.0 14.1 32.8
Fair 18.8 12.8 20.3 10.9 21.4
Poor 34.0 36.7 333 53.1 27.6
Very poor 9.4 10.1 9.2 18.8 6.3
Performed by chi test for categorical variants and ¢-test for continuous variables.
*p value<0.05.

SD: standard deviation.
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Socio-economic factors

There were no differences in the presence of a job or income
between the cognitive impairment group and the normal
cognition group. The frequency of meeting family was most-
ly less than once a month in both two groups. The frequency
of contact with family was more than once a week for 60.6%
participants of the normal cognition group and for 44.8%
participants of the cognitive impairment group, with statisti-
cally significant difference between the two groups (p=0.003).
The mean duration of living alone was shorter in the cogni-
tive impairment group with a mean duration of 13.6 years
than in the normal cognition group (16.9 years). The depres-
sion group had fewer participants with a job and lower fre-
quency of contact or meeting with family, as compared with
the non-depression group (Table 2). Elderly people in their
60s and 70s with a longer duration of living alone had more
severe depression (60s: p<0.001, 70s: p=0.017). No significant
association was found between the duration of living alone
and degree of depression for elderly people in their 80s.

Lifestyle and physical/psychological factors

The proportion of participants who consumed only one
meal a day was higher in the cognitive impairment group
(7.3%) than in the normal cognition group (1.5%). There were
no differences in the amount of exercise and alcohol consump-
tion between both groups. However, the frequency of smoking
was higher in the cognitive impairment group than in the nor-
mal cognition group. Poor self-perceived health status was as-
sessed by 33.3% to 36.7% of participants in each group, with
no difference between the two groups (Table 2). The propor-
tion of participants who consumed three meals a day was low-
er (depression group vs. non-depression group: 65.6% vs.
78.1%), who do not exercise was higher (28.9% vs. 18.5%), and
smokers was also higher (11.7% vs. 7.6%) in the depression
group than in those of the non-depression group. The propor-
tion of very poor/poor self-perceived health status was signifi-
cantly higher in the depression group than in the non-depres-
sion group (71.9% vs. 33.9%, p<0.001) (Table 2).

Factors associated with cognitive impairment

Factors that showed a significant association with cogni-
tive impairment in univariate analysis included sex, duration
of education, K-GDS score, frequency of contact with family,
duration of living alone, number of meals and smoking. A
multivariate logistic regression model was used to identify
independent association of these factors with cognitive impair-
ment. The most influential factor on cognitive impairment
was the number of meals, and the risk of cognitive impair-
ment was 3.72 times higher for participants who consumed
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only one meal a day, as compared to participants who con-
sumed three meals a day (OR=3.72, p=0.039). A higher K-
GDS score increased the risk of cognitive impairment (OR=
1.06, p=0.002). For the frequency of contact with family, the
risk of cognitive impairment was lower in participants who
have contact with family more than once a week than in
those with who have contact with family less than once a week
(OR=0.62, p=0.047). Generally, a shorter duration of living
alone or a longer duration of education was associated with
cognitive impairment (Table 3).

Factors related to depression

The depression-related factors identified according to the K-
GDS scores in univariate analysis were included in a multivari-
ate logistic regression model to determinate independent asso-
ciation with depression. Self-perceived health status was the
most influential factor on the degree of depression. The risk of
depression in participants with very poor/poor self-perceived
health status was 12.8 fold higher (p=0.003) and 9.7 fold high-
er (p=0.002), respectively, as compared to those with very
good self-perceived health status. The risk of depression in
participants who lived alone for 11-20 years was about 2.2 fold
higher than in those who lived alone for <10 years. A lower
level of education and cognitive function, as well as a decline
(less than once a week) in the frequency of contact with family

Table 3. Factors associated with cognitive impairment: adjusted
odds ratio from a multivariate logistic regression model

Variables Odds ratio (95% CI)  p value*
Gender
Male Reference
Female 0.83 (0.472-1.471) 0.529

1.06 (1.003-1.114) 0.039
1.06 (1.020-1.095) 0.002

Education (years)

K-GDS (score)

Frequency of contact with family
Reference

0.62 (0.386-0.993) 0.047

0.98 (0.960-0.999) 0.044

<Once a week
>Once a week

Duration of living alone (years)

Number of meals
3 times Reference
2 times 0.89 (0.500-1.582) 0.690
1 time 3.72 (1.065-12.958) 0.039
Smoking
None Reference
<1/2 pack 1.15 (0.388-3.432) 0.795
1/2-1 pack 4.32(0.976-19.133) 0.054
>1 pack 2.05(0.381-11.077)  0.403
*p value<0.05.

CI: confidential interval, K-GDS: Korean version of Geriatric Depres-
sion Scale.
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Table 4. Factors associated with depression: adjusted OR from a

multivariate logistic regression model

Variables OR (95% CI) p value*

Gender

Male Reference

Female 1.241 (0.561-2.747) 0.594
Age

60-69 Reference

70-79 2.837 (0.551-14.597) 0.212

80-89 1.453 (0.273-7.736) 0.661

=90 0.383 (0.031-4.709) 0.584
Education (years) 0.927 (0.862-0.997) 0.035
MMSE-DS (score) 0.886 (0.829-0.948) 0.001
Working

Yes 0.647 (0.186-2.254) 0.494
Time of contact with family

<Once a week Reference

>Once a week 0.572 (0.333-0.982) 0.043
Duration of living alone

0-10 Reference

11-20 2.162 (1.117-4.185) 0.022

21-30 1.713 (0.754-3.893) 0.199

>3] 0533(0.192-1478)  0.226
Number of meals

3 times Reference

2 times 1.316 (0.686-2.523) 0.409

1 time 0.915 (0.166-5.048) 0.919
Exercise

None Reference

—-15 min 0.666 (0.272-1.631) 0.374

-30 min 0.941 (0.417-2.124) 0.884

~60 min 0.533 (0.233-1.221) 0.137

>60 min 0.677 (0.275-1.668) 0.397
Smoking

None Reference

<1/2 pack 0.829 (0.181-3.81) 0.810

1/2-1 pack 1.002 (0.123-8.123) 0.999

>1 pack 0.318 (0.017-5.879) 0.442
Drinking

None Reference

-1 cup 0.593 (0.208-1.693) 0.329

-1 bottle 0.75(0.131-4.292) 0.747

>1 bottle 053 (0.016-17.41) 0722
Self-perceived health

Very good Reference

Good 2.321 (0.458-11.765) 0.309

Fair 4.380 (0.97-24.897) 0.070

Poor 9.726 (2.329-51.574) 0.003

Very poor 12.794 (2.741-79.445) 0.002

Table 4. Factors associated with depression: adjusted OR from a
multivariate logistic regression model (continued)

Variables OR (95% CI) p value*

Diabetes mellitus

Yes 0.899 (0.486-1.662) 0.734
Stroke

Yes 1.421 (0.657-3.074) 0.372
Heart disease

Yes 0.892 (0.457-1.743) 0.739
Head trauma

Yes 1.315 (0.625-2.768) 0.470
*p value<0.05.

CI: confidential interval, MMSE-DS: Mini-Mental Status Examina-
tion-Dementia Screening, OR: odds ratio.

were associated with an increased risk of depression (Table 4).

DISCUSSION

In this study, we investigated cognitive function, the degree
of depression, and factors related to cognitive function or de-
pression in elderly people living alone. Of the included subjects
who live alone, 21.3% showed cognitive impairment. Elderly
people living alone who account for 20% of the elderly Korean
population, increased by 18.5% for the past 5 years. The rise in
the elderly population is expected to have a considerable im-
pact on the increase in patients with dementia. Therefore, it
may be important to analyze and control factors affecting cog-
nitive impairment to lower the risk of dementia in elderly peo-
ple living alone.

Elderly people with a K-GDS score >18 points comprised
25% of all subjects in the study which were similar to previ-
ous studies. Living alone itself was an independent risk factor
for depression.® In addition, cognitive function is known to be
associated with depression. This study showed that the risk
of cognitive impairment was 1.76 fold higher in participants
with depression than in participants without depression. Con-
sequently, depression in elderly people living alone increased
the risk of cognitive impairment.

In addition, variables such as sex, the duration of education,
the duration of living alone, the frequency of contact with
family, the number of meals and smoking were factors that
affected cognitive impairment among elderly people living
alone. The risk of cognitive impairment in elderly people
who consumed only one meal a day was 3.7 fold higher than
in those who consumed three meals a day, which is in agree-
ment with the importance of regular meals from previous
studies. If each meal is not based on healthy meal plans, it may
be difficult to maintain a regular and well-balanced diet, which
may cause undernutrition and consequent affect cognitive
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function. Cognitive impairment also may be caused by vita-
min B12 and folate deficiency or anemia’ and recovered by
addressing the corresponding nutrient deficiency.* Eating
regular meals is very important for elderly people since peo-
ple with dementia have a 2.7 fold higher risk for nutrient de-
ficiencies and decline in activities of daily living and the nu-
trient deficiency may increase death rates in the elderly.”
However, most elderly people living alone who participated
in this study responded that they usually eat two or three
meals a day. The number of elderly people eating one meal a
day (2.7%) was very few, and thus cautious interpretation of
the results is required. In addition, the frequency of contact
with family was associated with cognitive impairment. The
risk of cognitive impairment was lower in elderly people who
had contact with family more than once a week than in those
who contact with family less than once a week, corroborating
findings from previous studies that factors such as lower fre-
quency of contact with family or social isolation increased
the risk of cognitive impairment.'*** Contrary to expecta-
tions, this study showed that the risk of cognitive impairment
increased with a higher level of education and shorter duration
of living alone. Considering that the existing elderly people
living alone with severe cognitive impairment are most likely
to move into a nursing home or long-term care facility, or stay
with their family, the subjects of this study were mainly com-
prised of elderly people living alone who had mild or no cog-
nitive impairment. This point may be supported by the fol-
lowing: first, the mean MMSE-DS score was 24 points in
most elderly people participating in this study and less than
14 points in only 8 elderly people: second, elderly people with
a lower level of education among subjects with cognitive im-
pairment had more severe impairment in instrumental ac-
tivities of daily living. Thus, elderly people who have relative-
ly better cognitive function are likely to have a long duration
of living alone; moreover, elderly people with a low level of
education and concurrent severe cognitive impairment were
excluded from the study. Although low level of education is
generally known as a risk factor of cognitive impairment,"
some studies showed that the level of education does not af-
fect cognitive impairment. Accordingly, further studies are
needed to confirm these findings.

Based on the existing studies,'*"” the low level of education,
cognitive impairment, poor self-perceived health status and
low frequency of contact with family were included in risk
factors related to depression in elderly people living alone.
The duration of living alone was also associated with depres-
sion, and elderly people in their 60s and 70s showed more
severe depression with increases in the duration of living
alone. Elderly people in their 80s showed a similar degree of
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depressive symptom that appeared in elderly people in their
70s. Since the number of elderly people in their 90s who par-
ticipated in this study was relatively few, it was difficult to de-
termine the association between the duration of living alone
and depression in elderly people in their 90s. The prevalence
of geriatric depression has been reported as up to 33.0% with
a rapid increase in the incidence of depression in elderly peo-
ple in Korea."®

The Health and Welfare Policy Forum 2016 report indicates
that 10.3% of elderly people in Korea have ever thought about
suicide, and the rate of elderly people aged 75 years was high-
er compared to those aged 65 to 74 years among the total re-
spondents. Living alone itself is a risk factor for depression,
and therefore active measures against depression in elderly
people living alone are needed.

Our study has certain limitations. First, since this study was
conducted on only elderly people living alone in a specific
area, the results of this study cannot be generalized to the en-
tire population of elderly people living alone in Korea; second,
the causal relationship between cognitive function or depres-
sion in elderly people and risk factors could not be determined
since this was a cross-sectional study. Although multiple fac-
tors such as living alone, cognitive function, degree of depres-
sion and social factors have inter-relatedness, we could not
identify all relevant factors; third, there is a possibility that the
attitude or cognitive function of subjects who participated in
the survey using a self-administered questionnaire had an in-
fluence on the results.

Depression is a known risk factor of cognitive function and
vice-versa.”” In this study, we confirmed the correlation be-
tween the two factors for elderly people living alone and iden-
tified several factors that affect depression and cognitive im-
pairment in elderly people living alone. In conclusion, this
study will contribute to enhancing social support to prevent
dementia and depression in elderly people living alone.
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