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Original Article

Objectives: This study aimed to examine the level of dementia knowledge of older Korean adults living alone in rural areas and to 

identify related factors. 

Methods: A cross-sectional descriptive design was applied. The participants were 231 older adults living alone who were recruited 

from 12 of the 13 primary health care posts in the rural area of Chuncheon. Participants’ level of dementia knowledge was assessed 

using the Dementia Knowledge Scale. Data were analyzed using descriptive statistics, and the t-test, analysis of variance, chi-square 

test, and Mann-Whitney test were applied. 

Results: Participants’ mean age was 77.3±5.4 years, and women comprised 79.7% of the sample. Over half of the participants (61.9%) 

had no formal education, and all the participants were enrolled in Medical Aid. The participants’ average percentage of correct an-

swers was 61.6%. The highest rate (94.4%) was for the item “Dementia can change one’s personal character.” The item with the lowest 

proportion of correct answers was “Dementia is not treatable” (23.4%). Dementia knowledge was significantly associated with age, 

education, health coverage, source of living expenses, and dementia risk.

Conclusions: Dementia knowledge among Korean rural older adults living alone was relatively low. Participants’ misconceptions 

about symptoms and treatment could hinder them from seeking early treatment. The results of this study suggest the need for active 

outreach and health care delivery for rural older adults living alone in South Korea.
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INTRODUCTION

Dementia has emerged as one of the most important health 
challenges throughout the world [1], and South Korea (hereaf-
ter Korea) is no exception. In Korea, 9.2% of people aged 65 
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and over were estimated to have dementia in 2012 [2], and 
the prevalence is expected to increase to 15.6% by 2050 [2]. 
The prevalence of mild cognitive impairment, a risk factor of 
dementia [3], among adults aged 65 and over was estimated 
to be 27.5% in 2012 [2], and there were more people in this 
age group with mild cognitive impairment in rural areas (30.7%) 
than in urban areas (20.5%) [2]. In addition, the economic costs 
of dementia have enormously increased in Korea. Suh et al. [4] 
estimated its total annual cost to be over USD 2.4 billion in 
2002, and a recent study [5] forecast that the annual cost of 
dementia would reach a total of USD 37.5 billion by 2050. 

Dementia should receive more attention as a health issue 
for older adults in the rural areas of Korea, especially for those 
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living alone. First, the proportion of individuals over 65 of age 
has increased more rapidly in rural areas than in urban areas. 
While the proportion of people aged 65 and over in urban ar-
eas increased from 5.5% in 2000 to 9.2% in 2010, the propor-
tion of those living in rural areas rose from 14.7 to 20.7% over 
the same period [6]. Second, rural older adults are in poorer 
health and have more difficulties accessing health care than 
their urban counterparts. For example, the self-rated health of 
rural older adults was found to be poorer than that of their ur-
ban counterparts [7], and rural older adults were less physical-
ly active than their urban counterparts [7,8]. These are risk fac-
tors for dementia [9-13]. In addition, older adults in rural areas 
have been found to use fewer health care than those in urban 
areas due to the concentration of health care resources in urban 
areas [7]. There is a misconception that dementia is part of the 
normal aging process [14], and as a result, rural older adults 
may have difficulty accessing treatment for early-stage demen-
tia. Moreover, more older adults live alone in rural areas (33.5%) 
than in urban areas (22.7%) [6]. Older adults living alone tend 
to experience faster cognitive decline than those living with 
others, including family members, due to a monotonous life 
pattern and lack of environmental stimulation [15-18]. 

Currently, early detection, intervention, and risk reduction 
are known as the best ways to lower the dementia burden 
[19]. Therefore, individuals need to be informed about the 
progress and management of dementia, because older adults 
with such knowledge can be actively engaged in preventive 
behaviors [20]. However, little evidence exists about how 
much older adults living alone in rural areas, an especially vul-
nerable group, know about dementia. Therefore, this study 
aimed to examine the level of dementia knowledge of older 
Korean adults living alone in rural areas and to identify related 
factors. 

METHODS

Participants and Procedures
After obtaining institutional review board approval, partici-

pants were recruited from 12 of the 13 primary health care 
posts in the rural area of the city of Chuncheon. The study’s 
purpose and process were announced at the primary health 
care posts. Of 393 registered older adults living alone, 231 
agreed to participate in this study (response rate, 58.8%). Writ-
ten consent was obtained, and small incentives, such as snacks 
and beverages, were given. Data were collected by 12 com-

munity health practitioners who were trained to assess older 
residents. Data were gathered during January 2014.

Measures
Information on study participants’ characteristics—gender, 

age, educational level, type of health coverage, source of living 
expenses, number of chronic diseases, self-rated health, and 
alcohol consumption—was collected using a questionnaire. 
Regarding types of health coverage, Medical Aid is a public as-
sistance program that enables the poor to have access to health 
care at little or no charge. Type 1 Medical Aid beneficiaries are 
generally poorer than their type 2 counterparts.

Participants’ level of dementia knowledge was assessed by 
the Dementia Knowledge Scale (DKS), which was developed 
by the research team of the Nationwide Prevalence Study of 
Dementia in Korean elders [2]. It is a 15-item questionnaire 
with yes/no responses. Its items are composed of questions 
about causes (items 1, 2, 4, 5, 7), prevalence and the health 
system (items 3, 6, 15), symptoms and diagnosis (items 8-11), 
and prevention and treatment (items 12-14) of dementia. 
Scores reflect the number of items answered correctly. A high-
er score indicates a higher level of dementia knowledge.

Level of cognitive function was assessed by the Korean ver-
sion of the Mini-Mental State Examination for Dementia 
Screening (MMSE-DS) [21,22], a culturally modified MMSE de-
veloped by Folstein et al. [23]. It has been widely used in pri-
mary health care in Korea [2,21,24]. An MMSE-DS score of 23 
or lower suggests mild cognitive decline, and it is also used to 
identify people at-risk for dementia by considering gender, 
age, and education [21,22]. 

Data Analysis
SPSS version 22.0 (IBM Corp., Armonk, NY, USA) was used to 

analyze the data. Descriptive statistics were used to show the 
basic characteristics of participants and levels of dementia 
knowledge by gender. The t-test, analysis of variance, chi-
square test, and Mann-Whitney test were applied to identify 
differences in dementia knowledge by participants’ character-
istics and dementia risk. The outcome measure was the DKS 
score. A statistical significance level of p<0.05 for 2-sided tests 
was used.

Ethics Approval
The study protocol was approved by the institutional review 

board of Hallym University (HR-2013-61).
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RESULTS

Participants’ Characteristics
Participants’ characteristics are presented in Table 1. Their 

mean age was 77.3±5.4 years, and women comprised 79.7% 
of the participants. Over half of them (61.9%) had no formal 
education, and all the participants were enrolled in Medical 
Aid. Over one-third of the participants (34.6%) lived on in-
come from their work, followed by financial support from their 
children (32.0%) and public assistance (18.6%). Only 9.1% of 
the study participants were free from chronic illness, while 
21.2% of them suffered from more than 3 chronic diseases. 
Those who rated their health status as bad or very bad com-
prised 20.8% of the participants. Roughly one-third of the par-
ticipants drank alcohol more than once a week. The mean 
score on the MMSE-DS was 23.2±3.8, and those who scored 
23 or lower comprised 51.5% of the sample. The high-risk 
group was identified based on gender, age, and education, as 
well as the MMSE-DS score, and 6.9% of the participants were 
deemed to be at-risk for dementia, requiring further examina-
tion and treatment. 

Dementia Knowledge and Item Responses
Table 2 summarizes the rates of correct answers for study 

participants. The average percentage of correct answers was 
61.6%. Among the 4 categories of dementia knowledge, treat-
ment and prevention showed the highest rate of correct an-
swers (69.4%) followed by symptoms and diagnosis (66.9%), 
causes (62.8%), and prevalence and the health system (44.7%). 
Three items showed rates of correct answers over 90%. The 
highest rate was 94.4% for “Dementia can change one’s per-
sonal character.” The item “Regular exercise can prevent de-
mentia” had a correct answer rate of 93.5%. The third-highest 
rate (91.3%) was for the item “Early treatment can delay de-
mentia’s progress.” 

The item with the lowest proportion of correct answers was 
“Dementia is not treatable” (23.4%). The item with the second 
lowest correct answer rate was related to the prevalence of 
dementia, as 71.0% of the participants mistakenly thought 
that dementia occurs in only 1 out of 100 people. The third 
lowest rate (30.3%) was for the item “When someone has in-
tact memories of long-ago events, s/he doesn’t get dementia.” 
Other items that less than half of the participants answered 
correctly were: “If parents have dementia, their children will 
have it” (40.3%), “All people with dementia can be registered 

as people with a disability” (41.6%), and “People get dementia 
as they age” (49.8%).

There were differences in the mean DKS scores between men 

Table 1. Characteristics of study participants (n=231)

Characteristics n (%) 

Gender
   Women 184 (79.7)
   Men 47 (20.3)
Age (y)
   Mean±SD 77.3±5.4
   65-69 18 (7.8)
   70-74 49 (21.2)
   75-79 90 (39.0)
   80-84 50 (21.6)
   ≥85 24 (10.4)
Education
   None 143 (61.9)
   Elementary 58 (25.1)
   ≥Middle school 30 (13.0)
Health coverage (Medical Aid) 
   Type 1 38 (16.5)
   Type 2 193 (83.5)
Source of living expenses
   Working 80 (34.6)
   Support from children 74 (32.0)
   Public assistance 43 (18.6)
   Others 34 (14.7)
No. of chronic diseases
   0 21 (9.1)
   1 80 (34.6)
   2 81 (35.1)
   ≥3 49 (21.2)
Self-rated health
   Very good 10 (4.3)
   Good 72 (31.2)
   Fair 101 (43.7)
   Bad 43 (18.6)
   Very bad 5 (2.2)
Drinks alcohol (≥1/wk)
   Yes 69 (29.9)
   No 162 (70.1)
MMSE-DS (mean±SD, score) 23.2±3.8
   0-23 119 (51.5)
   ≥24 112 (48.5)
Dementia risk by MMSE-DS
   At-risk 16 (6.9)
Dementia Knowledge Scale (mean±SD) 9.2±2.0

SD, standard deviation; MMSE-DS, Mini-Mental State Examination for De-
mentia Screening.
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and women (64.1 for men and 60.9 for women). Statistically 
significant score discrepancies were found between men and 
women for the following items: “If parents have dementia, their 
children will have it,” “Dementia occurs more in men than in 
women,” “1 out of 100 older adults has dementia,” and “All 
people with dementia can be registered as people with a dis-
ability.” The correct answer rate of male respondents was 
higher than that of their female counterparts for the items listed 
above, except for the item “1 out of 100 older adults has de-
mentia.”

Dementia Knowledge and Its Related Factors
Table 3 shows the associations between study participants’ 

knowledge about dementia and their characteristics. Demen-
tia knowledge was significantly associated with age (F=3.3, 
p=0.01), education (F=17.2, p<  0.001), health coverage (t=  
2.1, p=0.04), source of living expenses (F=3.4, p=0.04), and 
MMSE-DS (z=-2.7, p=0.008). 

People aged 85 and over scored only 8.0±1.7 on average, 
which was significantly lower than the average score (9.8±

1.9) of those aged 70 to 74. Participants with no formal educa-
tion scored lower (8.8±1.9) than those with an elementary 
education (9.6±1.8) or a middle school and above education 
(10.9±2.0). Type 1 Medical Aid beneficiaries showed a signifi-
cantly higher level of knowledge (9.9±2.7) than their type 2 
counterparts (9.1±1.9). Regarding the source of living ex-
penses, a statistically significant difference was found, as those 
who received support from their children showed lower levels 
of knowledge (8.7±1.8), but the post-hoc analysis did not 
confirm this difference. The at-risk group of dementia accord-
ing to the MMSE-DS showed the lowest average score of de-
mentia knowledge (7.8±2.6). In contrast, the low-risk group 
scored 9.3±1.9.

DISCUSSION

It is well known that the prevalence of dementia is increas-
ing globally. Many countries, including Korea, have begun to 
focus attention on how to deal with the burden of this disease. 
The knowledge level of rural older adults living alone about 

Table 2. Correct answers to Dementia Knowledge Scale items

Category Item Correct 
answer

Total 
(n=231)

Men 
(n=47)

Women 
(n=184) p-value1

Causes   1. People get dementia as they age No 115 (49.8) 26 (55.3) 89 (48.4) 0.39

  2. Dementia is a disease of the brain Yes 198 (85.7) 37 (78.7) 161 (87.5) 0.12

  4. Dementia can occur due to stroke Yes 150 (64.9) 33 (70.2) 117 (63.6) 0.40

  5. Heavy drinking increases a person’s chance of getting dementia Yes 169 (73.2) 33 (70.2) 136 (73.9) 0.61

  7. If parents have dementia, their children will have it No   93 (40.3) 25 (53.2) 68 (37.0) 0.04

  Average % correct        (62.8)  (65.5)  (62.1)

Prevalence and the 
health system

  3. Dementia occurs more in men than in women Yes 147 (63.6) 20 (42.6) 127 (69.0) 0.001

  6. 1 out of 100 older adults has dementia No   67 (29.0) 21 (44.7) 46 (25.0) 0.008

15. All people with dementia can be registered as people with a disability No   96 (41.6) 28 (59.6) 68 (37.0) 0.005

 Average % correct        (44.7)  (49.0)  (43.7)

Symptoms and 
diagnosis

  8. When someone has intact memories of long-ago events, s/he doesn’t get 
dementia

No   70 (30.3) 16 (34.0) 54 (29.3) 0.53

  9. Dementia can change one’s personal character Yes 218 (94.4) 44 (93.6) 174 (94.6) 0.73

10. Depression often accompanies dementia Yes 207 (89.6) 39 (83.0) 168 (91.3) 0.09

11. Dementia is diagnosed with a blood test No 123 (53.2) 30 (63.8) 93 (50.5) 0.10

 Average % correct        (66.9)  (68.6)  (66.4)

Treatment and 
prevention

12. Dementia is not treatable No   54 (23.4) 15 (31.9) 39 (21.2) 0.12

13. Early treatment can delay dementia’s progress Yes 211 (91.3) 40 (85.1) 171 (92.9) 0.09

14. Regular exercise can prevent dementia Yes 216 (93.5) 45 (95.7) 171 (92.9) 0.74

 Average % correct        (69.4)  (70.9)  (69.0)

Overall average        (61.6)  (64.1)  (60.9)

Values are presented as number (%).
1For the chi-square test or the Fisher exact test for correct answer frequency by gender.
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dementia, which is key for early detection and successful 
treatment, was assessed in this study. 

The study participants showed relatively low levels of de-
mentia knowledge (correct answer rate, 61.6%), confirming 

the results of previous studies of rural older adults [25]. Com-
pared to the rural study participants, those in urban areas 
have shown higher correct answer rates (64.5,  66.7%) [26,27]. 
Although there were high correct answer rates within 4 cate-
gories, those of the study participants ranged from 44.7 to 
69.4%, while those of urban older adults ranged from 60.6 to 
66.1% [26]. Of particular note, roughly half of the study partici-
pants incorrectly believed that dementia is a part of aging. In 
other studies, only 23.4% of Korean urban residents [26] and 
7.3% of Japanese residents believed this [28].

This study also underscores generational differences, as well 
as rural/urban differences, in knowledge about dementia. 
Other studies have found that citizens in their 20s had an aver-
age of 85.8% correct answers [27], and a group of adults had 
75.0% [26]. These proportions were all higher than the rate of 
61.6% among the participants in this study, who were in their 
mid-70s on average. This suggests that there is an urgent need 
to provide information on dementia to rural older adults living 
alone.

Participants’ lowest score was on the item “Dementia is not 
treatable,” which only 23.4% answered correctly. This propor-
tion was lower than the 48.0% of Korean urban older residents 
[26] and 37.8% of Japanese community residents [28] who an-
swered this item correctly. This negative belief was also re-
ported in a US panel study [29], which highlighted the possi-
bility that this belief could hinder older adults from actively 
seeking dementia treatment. However, in a 1999 national sur-
vey, only 5.7% of Korean citizens answered this correctly [30], 
and this improvement could be interpreted as the result of na-
tional outreach for dementia management.

Among the items regarding symptoms of dementia, partici-
pants showed relatively high levels of knowledge that demen-
tia can change one’s character and can be accompanied by 
depression. However, only about 30.0% of the study partici-
pants were aware that long-term memory function remains 
intact in the early stages of dementia. This item also had a low 
correct answer rate among urban older adults (34.2%) [27]. 
Since study participants showed a high level of knowledge 
about the importance of early detection and regular exercise 
for preventing dementia, education about patterns of memo-
ry loss and about treatment could encourage them to actively 
seek dementia treatment. Educational outreach programs 
would be beneficial for improving the early detection and 
treatment of dementia.

The overall and categorical average correct answer rates of 

Table 3. Participants’ dementia knowledge by their charac-
teristics (n=231)

Characteristics Mean±SD t or F or z 
(p-value) Scheffé

Gender

   Men   9.6±2.2 1.4 (0.20)

   Women   9.1±2.0

Age (y)

   65-69a   9.3±2.3 3.3 (0.01) e<b

   70-74b   9.8±1.9

   75-79c   9.2±1.9

   80-84d   9.3±2.3

   ≥85e   8.0±1.7

Education

   Nonea   8.8±1.9 17.2 (<0.001) a<b<c

   Elementaryb   9.6±1.8

   ≥Middle schoolc 10.9±2.0

Health coverage (Medical Aid)

   Type 1   9.9±2.7 2.1 (0.04)

   Type 2   9.1±1.9

Source of living expenses

   By working   9.6±1.6 3.4 (0.04)

   Public assistance   9.6±2.7

   Support from children   8.7±1.8

   Others   9.2±2.2

No. of chronic diseases

   0   8.8±2.9 0.6 (0.60)

   1   9.4±2.3

   2   9.3±1.7

   ≥3   9.1±1.7

Self-rated health

   Very good   9.2±2.2 0.8 (0.50)

   Good   9.0±2.9

   Fair   9.5±1.8

   Bad   9.0±1.8

   Very bad   8.9±1.3

Drinks alcohol

   No   9.1±2.0 1.7 (0.10)

   Yes   9.6±1.9

Dementia risk

   Low-risk   9.3±1.9 -2.7 (0.008)

   At-risk   7.8±2.6

SD, standard deviation. 
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male respondents were higher than those of their female 
counterparts. Although statistically significant differences be-
tween men and women were found for only 4 items, the cor-
rect answer rate was higher for men than for women 9 of the 
15 items. Because there was no significant difference in age 
between men and women, gender discrepancies in the cor-
rect answer rates can be attributed to the gender gap in edu-
cation. In the past, Korean women had no choice but to sacri-
fice themselves for their brothers’ education, often against 
their will. In fact, there was a significant difference in educa-
tional level between the men and women study participants 
(data not shown). Previous studies have also reported that ed-
ucation was significantly associated with dementia knowledge 
[26, 29,30].

Old age and low levels of education have been reported to 
be significant factors related to knowledge levels about ill-
nesses, including dementia [26-28]. The results of the current 
study confirmed this. Participants aged 85 years and older 
showed the lowest level of dementia knowledge. We further 
analyzed the mean MMSE-DS scores by age group, and the 
group aged 85 and older showed the lowest mean score on 
the MMSE-DS (20.9±4.3). It is possible that the deterioration 
of cognitive function with aging hindered older participants 
from obtaining new knowledge.

All of the participants received Medical Aid from the govern-
ment, which is divided into types 1 and 2 assistance based on 
physical function and personal assets. Interestingly, partici-
pants who belonged to type 1 had more knowledge about 
dementia than their type 2 counterparts. Participants in the 
type 1 group had more free time than their type 2 counter-
parts because most of them did not work for their living (data 
not shown). Therefore, they tended to get help from and com-
municate with their community health practitioners, and were 
more likely to receive information on dementia. Regarding the 
source of living expenses, however, further investigation is 
needed to determine why working participants were more 
knowledgeable about dementia.

Health care providers in rural communities need to pay 
more attention to older adults living alone. Based on the 
MMSE-DS, approximately 6.9% of the study participants need-
ed further evaluation for dementia. More than half of the par-
ticipants experienced mild cognitive impairment; this propor-
tion is markedly higher than the 27.8% reported in a national 
survey [2] and the 24.3% reported in urban community set-
tings [31]. Other studies have also found rates of mild cogni-

tive impairment of 5.0-36.7% among older community resi-
dents [32]. In addition, all of the participants lived alone, 
which is known to be an aggravator of cognitive function de-
terioration [15-18]. 

This study has some limitations. First, the study partici-
pants—rural older adults living alone—were not compared to 
their urban/younger counterparts and/or older adults living 
with others, and recruiting such counterparts in a future study 
will provide a more complete picture. Second, investigating 
their knowledge about other diseases, such as stroke, would 
have provided an opportunity to identify significant factors re-
lated to dementia knowledge in particular. Third, we did not 
employ a probability sampling technique, which might ham-
per the external validity of the study. For example, all of the 
participants were incidentally Medical Aid beneficiaries, al-
though rural older adults living alone are known to be poorer 
than their younger and/or urban counterparts and the general 
population. Fourth, some variables associated with dementia 
knowledge were unfortunately not included in the study. For 
example, although a previous study [33] identified depression 
as a factor related to dementia knowledge, this study failed to 
measure the depression level of the study participants. The 
community health practitioners told the authors that there 
was little variation in the depression level among rural older 
adults, but a measure of depression should have been em-
ployed to confirm their impressions. Lastly, we did not provide 
results from multiple regression analysis. We conducted multi-
ple linear regression analyses, but we were not sure that the 
results of the study would be robust because of the small 
sample size and selection bias. Instead, we aimed to focus on 
the level of dementia knowledge among older adults living 
alone in a rural area.

Despite the limitations mentioned above, this study showed 
that the level of dementia knowledge among Korean rural 
older adults living alone was relatively low. It was lower than 
among younger generations and urban older adults. Partici-
pants’ misconceptions about symptoms and treatment could 
hinder them from seeking early treatment. The results of this 
study suggest the need for active outreach and health care 
delivery for rural older adults living alone in Korea.
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