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Abstract
Background: This study investigated the differences in caregiver activity, caregiver burden, and awareness of both
caregivers and patients with Alzheimer’s disease (AD) across different Asian locations.
Methods: This was a secondary analysis of a multi-national cohort study that aimed to assess caregiver activity and
caregiver burden using the Caregiver Activity Scale (CAS) and Zarit Burden Interview (ZBI), respectively. Patients’
awareness of their dementia diagnosis was assessed by asking the following yes/no question: “Do you have
dementia?” Caregivers’ awareness of the patient’s dementia diagnosis was assessed by asking the following yes/no
question: “Does your patient have dementia?”
Results: In total, 524 caregivers of patients with AD from China, Hong Kong, South Korea, the Philippines, Singapore,
Thailand, and Taiwan participated. The CAS and ZBI score were significantly different across most locations (p < 0.001
and p = 0.033, respectively). Overall, 56.6% of caregivers and 37.5% of patients had awareness of the dementia
diagnosis, and the proportion of patients and caregivers with awareness were also different between each location (all,
p < 0.001).
Conclusions: Caregiving, caregiver burden, and the awareness of caregivers and patients were different across many
Asian locations. With understanding of cultural differences, further public education on dementia could help increase
the awareness of patients and caregivers and reduce caregiver burden.
Trial registration: ClinicalTrials.gov, NCT02262975. Registered 13 October 2014,
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Background
According to the World Alzheimer Report 2015, dementia currently affects more than 46 million people worldwide and this number is estimated to increase to 131.5
million by 2050 [1]. In comparison to 2009 estimates,
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the estimated prevalence of dementia has increased in
Asia and Africa but decreased in Europe and in the
United States [1]. In 2005, the Delphi Consensus Report
estimated that 48% of dementia patients live in Asia and
that this percentage is estimated to grow to 59% by 2050
[2]. Therefore, countries in Asia face a greater proportion of the global burden.
The World Alzheimer Report also reported that the
majority of patients with dementia are still living at
home, and that 94% of people living with dementia in
low- and middle-income countries are cared for at home
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[1]. Therefore, those often directly involved in the care
of dementia patients are their families, and as a result,
dementia has a strong impact on the wellbeing, functioning and quality of life of not only home-dwelling
dementia patients but also their family caregivers [1]. Efforts should be made to determine what factors affect
caregiving activity and caregiver burden and what measures are necessary to reduce them.
A large proportion of patients with Alzheimer’s disease
(AD) have anosognosia (i.e., denial, impaired awareness
or a lack of awareness of their cognitive deficits, functional
limitations, and disease-related behavioral changes) [3–5].
The prevalence of anosognosia in AD varies between 20
and 80%, although this is dependent on factors such as the
assessment method used, sample characteristics, and the
severity of dementia [5]. In addition to the poor awareness
of patients themselves, the awareness of caregivers can
also affect the prognosis of patients with dementia as well
as caregiver burden [6]. For example, Boise et al. found
that caregivers delayed seeking a diagnosis because they
lacked information about dementia; caregivers believed
symptoms were signs of normal aging [7]. Caregivers were
also generally overwhelmed by the situation and did not
know which physician to ask [7]. Therefore, poor awareness of both the patient and caregiver may significantly
affect the prognosis and caregiving of dementia patients.
Caregiver burden, caregiver awareness, and patient
awareness are also influenced by cultural and socioeconomic factors [8, 9]. In Asia, there is a cultural diversity
that is likely to significantly affect caregiver burden and
the awareness of dementia patients and their family
caregivers. During the original study, the Caregiver Activity Scale (CAS), the Zarit Burden Interview (ZBI), and
simple questions about awareness of the disease were
conducted at baseline. A secondary analysis of the results of these surveys was conducted to investigate caregiver burden, caregiver awareness, and patient awareness
in seven Asian locations, and whether cultural diversity
had any effect.

Methods
Original study design and cohort

The original cohort study was a multi-national trial to
identify treatment discontinuation rates in de novo
Alzheimer’s disease patients who have been newly prescribed with DOnepezil in ASia (ADOS) (NCT02262975).
In brief, the original study was conducted on patients who
met the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease
and Related Disorders Association criteria [10] for probable AD and were aged between 50 and 90 years. Inclusion
criteria included patients who were prescribed donepezil
monotherapy for the first time and who had a caregiver
who could accompany them to the hospital. In total, 527
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patients from 38 institutions across seven countries in
Asia (see Appendix) were included in the original study.
Among them, three caregivers did not assess the caregiver
questionnaire. Therefore, in this analysis, data from 524
caregivers were analyzed.
The original study was performed between July 2014
and August 2016 and conducted in accordance with
Good Clinical Practice (GCP) and the Declaration of
Helsinki as well as with the regulations of the International Conference on Harmonisation. The Institutional Review Board guidelines of each center were
adhered to in all research centers, and written informed
consent was obtained from all patients and caregivers
who participated in the study.
Survey assessments

In the current analysis we investigated caregivers and
patients with AD dementia from seven Asian geographic
locations (China, Hong Kong, the Philippines, Singapore,
South Korea, Taiwan, and Thailand). General demographic and background characteristics including caregiving activities, social support, and social activities of
the caregiver were recorded at the first visit. The clinical
characteristics of patients were also recorded including a
mini-mental state exam (MMSE) score [11] and clinical
dementia rating (CDR) [12].
This analysis used the CAS [13] and the ZBI [14] to
assess caregivers of patients who participated in the
ADOS study. The ZBI is one of the most commonly
used scales for assessing the burden of caregivers who
provide care for dementia patients, with a higher score
indicating a greater burden [15]. The ZBI is a 22-item
questionnaire measuring subjective burden, which has
demonstrated high consistency and validity. The CAS
was used to collect information regarding the time caregivers spent providing care during a typical 24-h period,
with increased time indicative of greater burden. The
clinical characteristics of the patients and caregivers
were then used to determine the presence of any national or cultural differences in CAS and ZBI survey
data. Survey information was collected at baseline and
was not affected by whether or not participants completed a follow-up visit.
Additionally, patients’ awareness of their dementia
diagnosis was assessed by asking the following yes/no
question: “Do you have dementia?” Caregivers’ awareness of the patient’s dementia diagnosis was assessed by
asking the following yes/no question: “Does your patient
have dementia?” The CAS and ZBI scores and patient
and caregiver awareness were compared between Asian
locations to determine which demographic and clinical
characteristics of the caregivers and patients affected
caregiver burden. These assessments were performed before the initial prescription of donepezil.

Shim et al. BMC Geriatrics

(2021) 21:230

Statistical analyses

A two-sample t-test and an analysis of variance
(ANOVA) were used as parametric hypothesis tests
while analyzing differences between two and three
groups, respectively. For non-parametric hypothesis testing, a Wilcoxon’s rank sum test and a Kruskal–Wallis
test were used to test differences between two and three
or more groups, respectively. A Fisher’s exact test with
Monte Carlo simulation and Pearson’s Chi-square test
(χ2) were used to compare percentages. To analyze the
association between patients, caregiver awareness, ZBI,
and CDR scores, linear regression and logistic regression
methods were used. The statistical significance threshold
was set to α = 0.05 with a 95% confidence level. Statistical analyses were performed using SAS® software (version 9.3; SAS Institute Inc., Cary, NC, USA).

Results
Background characteristics of caregivers and patients

In the original study, 524 caregivers of patients with AD
were recruited from China (n = 101), Hong Kong (n =
10), South Korea (n = 259), the Philippines (n = 23),
Singapore (n = 52), Thailand (n = 6), and Taiwan (n = 73)
(Table 1). The overall mean age of caregivers was
59.17 ± 15.35 years with the oldest age in Hong Kong
(80.20 ± 6.88 years) and the lowest age in the Philippines
(46.30 ± 14.23 years). In total, 61.3% of caregivers were
female; however, there were more male caregivers in
China (53.5%) and Taiwan (52.1%). The mean duration
of education of caregivers was 11.58 ± 5.20 years, with
longer durations of education in the Philippines (15.17 ±
2.87 years) and shorter durations of education in Hong
Kong (3.00 ± 4.55 years) and Thailand (3.00 ± 1.73 years).
There were significant differences across all seven locations for mean age, sex, marriage status, duration of education, employment status, and relationship to the
patient (all, p < 0.001). In general, caregivers were the
spouse (35.3%), daughter (29.4%), or son (21.5%). The
percentage of children as caregivers was 58.9%, if son,
daughter, or son- or daughter-in-law were included;
however, there were significant differences between locations (p = 0.005).
Table 2 describes the demographic and clinical characteristics of patients. Overall, patients mean age was
75.68 ± 7.07 years. The mean MMSE score was 18.66 ±
5.45 (n = 504), and the mean CDR (global) was 0.94 ±
0.53 (n = 522; range 0.5–3) in the overall population.
Caregiver activity scale and Zarit burden interview score

Figure 1 illustrates the CAS and ZBI scores obtained in
each location. The CAS score (p < 0.001) and ZBI score
(p = 0.033) were significantly different between each
location.

Page 3 of 10

Linear regression analysis showed that in all studied
locations, the CAS score was generally higher for patients who were male, overweight, and/or tall and who
were cared for by an older caregiver, unemployed caregiver, poorly educated caregiver, non-child caregiver, or
a caregiver who resided with them (Table 3). Additionally, in China, the CAS score was high if the patient had
a severe CDR (n = 96; estimate 137.96 ± 58.37, p = 0.02).
In Singapore, the CAS score was high if the caregiver
was unmarried (n = 49; estimate 392.76 ± 110.21, p =
0.001), or if the patient was aware of their illness (n = 49;
estimate 209.15 ± 93.88, p = 0.031). In the Philippines,
the CAS score was higher according to the lower MMSE
score (n = 23; estimate − 62.60 ± 14.81, p < 0.001) and the
more severe CDR (n = 23; estimate 678.90 ± 183.87, p =
0.001) of the patients.
Generally, in all studied locations, the ZBI score was
high if the patient was male or old, with a low MMSE
score and a high CDR, and if the caregiver was female or
cohabiting with the patient (Table 3). The patient’s
awareness of the illness was unrelated, but the ZBI score
was high if the caregiver was aware of the patient’s dementia. Specifically, in South Korea, the ZBI score was
high if the caregiver’s duration of education was short
(n = 247; estimate − 0.51 ± 0.19, p = 0.008), and the caregiver was unemployed (n = 256; estimate 4.71 ± 2.05, p =
0.023). In Singapore, the ZBI score was high if the patient was unaware of the illness (n = 52; estimate 16.08 ±
3.61, p < 0.001). In Hong Kong, the ZBI score was high if
the caregiver was spouse of the patients, not the child
(n = 8; estimate − 33.50 ± 12.58, p = 0.037).
Awareness of caregivers and patients

The awareness of patients and caregivers of the patients’
dementia diagnosis differed by location (Fig. 2). Overall,
56.5% of caregivers and 37.4% of patients had awareness;
however, in Hong Kong and the Philippines, 100.0% of
caregivers had awareness. In contrast, 49.0 and 41.7% of
caregivers in China and South Korea had awareness, respectively. The proportion of patients with awareness
were 80.0 and 78.3% in Hong Kong and the Philippines,
respectively, followed by Thailand (66.7%), Singapore
(57.7%), Taiwan (52.8%), China (35.7%), and South
Korea (23.6%), in descending order (p < 0.001).
Logistic regression analysis showed that, in general,
patients were likely to have awareness if they were female and if their caregiver was young, educated or their
child (Table 4). Furthermore, patients had awareness if
their caregiver also had awareness. Specifically, in
Taiwan and Singapore, patients had awareness if there
was a high MMSE score (n = 73; estimate 0.10 ± 0.05,
odds ratio [OR] 1.102 [95% confidence interval (CI):
1.002–1.213, p = 0.046] and n = 51; estimate ± SE, 0.22 ±
0.08, OR 1.245 [95% CI: 1.064–1.456, p = 0.006],

China
(n = 101)

Taiwan
(n = 73)

Singapore
(n = 52)

Philippines
(n = 23)

11.58 ± 5.20 (n = 505)

232/512

Married

Duration of education, years

Employed

38

112

153

4

30

Daughter-in-law

Son

Daughter

Son-in-law

Other

82:177

148/258

10

2

71

45

25

105

108/256

10.72 ± 5.38 (n = 247)

237/258

54:47

66/99

5

0

28

26

6

34

36/93

12.14 ± 3.87 (n = 97)

97/99

38:35

20:32

4
31/52

52/73

0

21

13

2

12

35/51

13.02 ± 4.22

41/52

3

1

18

23

4

24

33/73

13.15 ± 5.30

10/63

Data are presented as n or mean ± standard deviation
Caregiver relationship to the patient was provided by only 258 caregivers in South Korea and 99 caregivers in China

Caregiver and patient cohabiting 324/521

184

Spouse

Caregiver relationship to
the patient

203:321

467/521

Sex (male:female)

4:19

19/23

7

0

9

3

0

4

15/23

15.17 ± 2.87

17/23

4:6

5/10

0

1

3

1

1

4

1/10

3.00 ± 4.55

10/10

< 0.001

< 0.001

< 0.001

p-value

3/6

1

0

3

1

0

1

4/6

0.069

0.005

0.001

3.00 ± 1.73 (n = 3) < 0.001

2/6

1:5

56.67 ± 19.59

Hong Kong Thailand
(n = 10)
(n = 6)

59.17 ± 15.35 (n = 514) 60.09 ± 14.76 (n = 254) 61.64 ± 16.64 (n = 99) 57.44 ± 13.90 (n = 70) 54.21 ± 12.51 46.30 ± 14.23 80.20 ± 6.88

South Korea
(n = 259)

Age, years

Total
(n = 524)

Table 1 Demographic and clinical characteristics of caregivers
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Table 2 Demographic and clinical characteristics of patients with dementia
Total

South Korea

China

Taiwan

Singapore

Philippines

Hong
Kong

Thailand

pvalue

(n = 524)

(n = 259)

(n = 101)

(n = 73)

(n = 52)

(n = 23)

(n = 10)

(n = 6)

Age, years

75.68 ± 7.07

75.21 ± 6.89

74.61 ± 7.26

76.85 ± 7.42

75.65 ± 7.19

78.52 ± 4.52

80.20 ±
6.88

81.17 ± 8.04

0.01

Sex (male:
female)

203:321

117:142

36:65

20:53

15:37

10:13

4:6

1:5

0.053

Duration of
7.22 ± 5.33
education, years

6.36 ± 4.83

9.87 ± 5.37

6.33 ± 4.63

5.13 ± 4.75

14.39 ± 3.94

3.20 ±
4.96

8.00 ± 6.23

<
0.001

MMSE score

18.66 ± 5.45 (n
= 504)

19.93 ± 4.73 (n
= 255)

18.16 ± 6.25 (n 16.41 ± 5.23 (n 17.00 ± 5.07 (n 17.96 ± 6.83 (n
= 99)
= 73)
= 51)
= 23)

14.67 ±
8.39 (n = 3)

<
0.001

CDR (range)

0.94 ± 0.53
(0.5–3)

0.84 ± 0.44
(0.5–3)

1.07 ± 0.66
(0.5–3)

0.97 ± 0.51
(0.5–2)

1.10 ± 0.52
(0.5–3)

1.11 ± 0.58
(0.5–2)

0.95 ±
0.60
(0.5–2)

0.67 ± 0.26
(0.5–1)

<
0.001

CDR-SOB

5.26 ± 3.17
(n = 522)

4.61 ± 2.67
(n = 257)

6.35 ± 3.73
(n = 101)

5.32 ± 3.28
(n = 73)

6.16 ± 3.27
(n = 52)

6.13 ± 3.52
(n = 23)

5.15 ±
3.28
(n = 10)

3.25 ± 1.13
(n = 6)

<
0.001

Data are presented as n or mean ± standard deviation
CDR Clinical dementia rating, CDR-SOB Clinical dementia rating-sum of boxes, MMSE Mini-mental state exam

respectively), and not so severe CDR_SOB (n = 73; estimate − 0.17 ± 0.08, OR 0.847 [95% CI: 0.726–0.988, p =
0.035 and n = 52; estimate − 0.44 ± 0.16, OR 0.642 [95%
CI: 0.470–0.877, p = 0.005], respectively). In addition, in
Singapore, the lower the CDR (n = 52; estimate − 2.28 ±
0.85, OR 0.102 [95% CI: 0.019–0.543, p = 0.007]) and the
lower the ZBI (n = 52; estimate − 0.09 ± 0.26, OR 0.915
[95% CI: 0.870–0.962, p = 0.001]), the more likely the patients were to have awareness. In China and South
Korea, patients’ awareness was inversely proportional to

caregivers’ awareness (n = 98; estimate − 0.88 ± 0.43, OR
0.415 [95% CI: 0.178–0.971, p = 0.042] and n = 258; estimate − 2.06 ± 0.35, OR 0.128 [95% CI: 0.064–0.254, p <
0.001], respectively).
Caregivers were more likely to have awareness if
the patient was female, older, and severely demented
and if the caregiver was young, had a longer duration
of education, and had a high ZBI score (Table 4).
Caregivers’ awareness was inversely proportional to
patients’ awareness (Table 5), and caregivers were

Fig. 1 Mean caregiver activity scale (CAS) and Zarit burden interview (ZBI) scores
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Table 3 Caregiver activity scale (CAS) and Zarit burden interview (ZBI) scores
CAS

ZBI

Variables

n

Estimate

Standard error

p-value

n

Estimate

Standard error

p-value

Patient’s sex (female)

495

− 387.0084

68.662

< 0.0001

521

−3.3414

1.448

0.021

Patient’s age

495

4.8481

4.824

0.3154

521

0.2237

0.1

0.026

Patient’s duration of education

495

4.8044

6.423

0.4548

521

0.0065

0.133

0.961

Patient’s weight

450

12.4228

3.07

< 0.0001

472

0.0583

0.07

0.407

Patient’s height

449

14.5499

3.337

< 0.0001

471

0.1289

0.077

0.097

MMSE

476

9.7593

6.475

0.1324

501

−0.455

0.13

< 0.001

CDR (sum of boxes)

493

16.0826

10.847

0.1388

519

1.7492

0.21

< 0.001

CDR (global)

493

94.7484

65.635

0.1495

519

9.9107

1.275

< 0.001

Patient’s awareness (none)

487

117.4496

71.767

0.1024

508

1.0642

1.469

0.469

Caregiver’s sex (female)

495

131.9129

70.314

0.0612

521

3.5599

1.447

0.014

Caregiver’s age

486

6.8393

2.24

0.0024

511

0.0415

0.046

0.370

Caregiver’s duration of education

484

−29.3388

6.587

< 0.0001

503

−0.0846

0.138

0.541

Caregiver’s occupation (none)

484

226.7616

69.114

0.0011

509

2.1644

1.435

0.132

Caregiver’s marital status (single)

494

66.7254

113.298

0.5562

518

−1.0485

2.326

0.652

Caregiver’s awareness (none)

494

36.5177

69.646

0.6003

517

−6.3056

1.41

< 0.001

Relationship with caregiver (child)

426

− 431.9034

75.527

< 0.0001

448

−1.6973

1.516

0.267

Cohabitation (no)

493

− 357.2101

69.206

< 0.0001

519

−5.4699

1.446

< 0.001

CDR Clinical dementia rating, MMSE Mini-mental state exam

Fig. 2 Proportion of caregivers and patients with awareness
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Table 4 Factors that influence the awareness of caregivers and patients
Variables

Patient awareness
n

Caregiver awareness

Estimate Standard Odds Odds Ratio
Error

Ratio

[95% CI]

p-value

n

Estimate Standard Odds Odds Ratio
Error

Ratio

[95% CI]

p-value

Patient’s sex (female)

524 0.4008

0.1897

1.493

[1.029,2.165] 0.0346

524 0.4205

0.1808

1.523

[1.068,2.170] 0.02

Patient’s age

524 −0.0097

0.0128

0.99

[0.966,1.016] 0.4486

524 0.0429

0.0128

1.044

[1.018,1.070] < 0.001

Patient’s duration of education

524 0.0119

0.017

1.012

[0.979,1.046] 0.4842

524 −0.0195

0.0165

0.981

[0.949,1.013] 0.237

MMSE

504 0.0146

0.0172

1.015

[0.981,1.050] 0.3981

504 −0.1166

0.0187

0.89

[0.858,0.923] < 0.001

CDR-SOB

522 −0.0508

0.0299

0.95

[0.896,1.008] 0.0891

522 0.2566

0.0379

1.292

[1.200,1.392] < 0.001

CDR (global)

522 −0.2392

0.1787

0.787

[0.555,1.118] 0.1808

Patient’s awareness (no)

522 1.3555

0.2243

3.879

[2.499,6.021] < 0.001

511 −1.7293

0.2152

0.177

[0.116,0.270] < 0.001
[0.677,1.375] 0.842

Caregiver’s sex (female)

524 0.1176

0.1869

1.125

[0.780,1.622] 0.5292

524 −0.036

0.1808

0.965

Caregiver’s age

514 −0.0172

0.0061

0.983

[0.971,0.995] 0.0045

514 −0.0136

0.0059

0.986

[0.975,0.998] 0.020

Caregiver’s duration of education

505 0.0543

0.0185

1.056

[1.018,1.095] 0.0033

505 0.0373

0.0175

1.038

[1.003,1.074] 0.032

Caregiver’s occupation (none)

512 −0.0926

0.1844

0.912

[0.635,1.309] 0.6158

512 −0.2444

0.1798

0.783

[0.551,1.114] 0.174

Marital status of caregiver (single)

521 0.5398

0.2891

1.716

[0.974,3.023] 0.0619

521 0.4911

0.3033

1.634

[0.902,2.961] 0.105

Relationship with caregiver (child) 449 0.6964

0.2052

2.006

[1.342,3.000] 0.0007

449 0.6053

0.1943

1.832

[1.252,2.681] 0.002

Cohabitation (no)

521 −0.0561

0.1876

0.945

[0.655,1.366] 0.765

521 0.0402

0.1822

1.041

[0.728,1.488] 0.826

Primary caregiver (no)

515 0.0569

0.2012

1.059

[0.714,1.570] 0.7772

515 0.064

0.1967

1.066

[0.725,1.568] 0.745

CAS

495 −0.0002

0.0001

1

[0.999,1.000] 0.1358

495 −0.0001

0.0001

1

[1.000,1.000] 0.615

ZBI

521 −0.004

0.0057

0.996

[0.985,1.007] 0.4787

521 0.0252

0.0059

1.026

[1.014,1.037] < 0.001

Caregiver’s awareness (no)

520 −1.7397

0.2144

0.176

[0.115,0.267] < 0.0001

CAS Caregiver activity scale, CDR Clinical dementia rating, CDR-SOB Clinical dementia rating-sum of boxes, CI Confidence interval, MMSE Mini-mental
state exam, ZBI Zarit burden interview

more likely to have awareness if they were the patient’s children rather than spouse. Specifically, in
China, caregivers’ awareness was high if the CDR was
high (n = 101; estimate ± SE, 1.47 ± 0.39, OR 4.329
[95% CI: 2.005–9.349, p < 0.001]), and this was inversely proportional to patients’ awareness (n = 98; estimate − 0.88 ± 0.43, OR 0.415 [95% CI: 0.178–0.971,
p = 0.043]).

Discussion
The present study showed that 56.6% of caregivers had
awareness of their patient’s dementia and 37.4% of patients were aware of their dementia, and that patients’
and caregivers’ awareness were mutually influential. Patients were more likely to be aware of their dementia if
they were female and the caregiver was young, highly
educated, and one of the patient’s children. From the
caregivers’ perspective, high awareness was achieved if
they were young, female, highly educated, and one of

the patient’s children, and if the patient was highly
demented.
The CAS score was more likely to be high if the patient was male, overweight, and tall and if the caregiver
was old, poorly educated, unemployed, the spouse, the
primary caregiver, or cohabiting with the patient. The
ZBI score was more likely to be high if the patient was
male, old, severely demented, or with dysfunctional cognitive skills and if the caregiver was female, cohabiting
with the patient, the primary caregiver, and if the caregiver was aware of the patient’s illness. Interestingly, patients’ awareness of their illness did not significantly
influence caregiver CAS and ZBI scores; however, the
ZBI score was high when the caregiver was aware of the
patient’s illness.
The factors that influence CAS and ZBI scores were
similar to what has been previously published in other
studies. Caregivers who are of an advanced age [16, 17],
are female [18–20], and are cohabiting with the patient,

Table 5 Lack of awareness stratified by baseline clinical dementia rating (CDR)
Baseline CDR 0.5

Baseline CDR 1

Baseline CDR 2

Baseline CDR 3

n (%)

n (%)

n (%)

n (%)

n

160

188

41

4

Yes

69 (43.13)

118 (62.77)

37 (90.24)

4 (100.00)

No

91 (56.88)

70 (37.23)

4 (9.76)

0 (0.00)

p-value
< 0.0001
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are more likely to experience a greater burden [21]. Several studies have also reported that spousal caregivers
experience the highest level of burden [16, 21, 22]. Furthermore, some studies have also suggested that
moderate-to-severe disability, which affects a patient’s
ability to perform basic daily activities, is related to a
higher caregiver burden [16, 21, 23, 24].
However, care burden about dementia patients in Asia
is somewhat different, compared to the Western countries. Ikels followed a sample of 200 elders from 1987 to
1991 in Canton, China and reported that the experience
of giving care to patients with dementia was psychologically less threatening than for people in the United
States [25, 26]. This is possibly because in China there
are cultural concepts that preserve the patients’ sense of
self for longer and caregiving offers a greater intrinsic reward to the family caregiver.
Caregiver burden has previously been defined as “a
multidimensional response to physical, psychological,
emotional, social, and financial stressors associated with
the caregiving experience” [27]. This description differs
from caregiving, which is referred to as the “activities
and experiences involved in providing help and assistance to relatives who are unable to provide for themselves”, which does not include the psychological
distress that may come from the act of caregiving [28].
In this study we used both CAS and ZBI to distinguish
caregiving activity from caregiver burden in each
location.
The factors influencing awareness also differed by location. The patients’ and caregivers’ awareness were low,
below 50%, in South Korea and China compared to
other locations. This is presumably because South Korea
and China have a relatively more traditional Confucian
culture, which might prevent dementia from being recognized as an illness [29]. In previous studies, there have
been reports that there is a paucity of information on
dementia in South Korea and China [30, 31]. One longitudinal prospective study of cognitive impairment
among elderly adults showed that the prevalence rate of
dementia in persons aged 65 years and older was 4.6% in
Shanghai [32]. This is much lower than reports from
Western countries where researchers have reported difficulty in recruiting Asian caregivers who perceive a sense
of shame for having a relative with AD [33–35]. Furthermore, Asian caregivers have been shown to delay seeking
an AD diagnosis because they lacked information about
dementia and believed the symptoms were signs of normal aging [7]. A large proportion of patients with AD
have anosognosia [5, 6], and in our study the greater the
severity of dementia the more their awareness deteriorated. With higher MMSE scores observed in South
Korea and China, it might also be considered that antidementia medications could be prescribed earlier before
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patients and their family recognize their cognitive dysfunction. Interestingly, in this study, the awareness in
patients was 20–30% lower than the awareness in caregivers, even though each country has differences in culture and education. When exploring the emotional
impact of an Alzheimer’s disease diagnosis, although the
majority of patients display signs of an emotional crisis,
a range of responses including lack of insight, active denial, and positive coping responses have been reported
[36]. In addition, a lack of awareness of cognitive functioning deficits is a complex and multidimensional
phenomenon that is also related to a lack of awareness
of functional activity impairments, age, and caregiver
burden [37]. Further analysis of our findings would be
helpful for understanding and developing strategies to
lessen caregiver burden in different Asian countries.
A caregiver’s awareness is strongly influenced by personal preferences and practicality does not seem to play
a substantive role when making a decision related to
caregiving. Strong family-related emotions can also often
overwhelm rational decision-making, and therefore, in
the case of dementia, medical professionals are required
to play a more explicit role in the decision-making
process by anticipating transitions in care and outlining
options for care and treatment in advance. The assessment of awareness has a high clinical relevance in cases
of dementia, particularly when considering the impact
this has on patients and their family as well as the social
implications of their increased need for medical, social,
legal, and financial support [38, 39].
One of the limitations of this study was the differences
in both patient and caregiver sample sizes in each country, which is likely to affect the accuracy of any national
comparisons. In particular, the number of South Korean
patients was considerably higher than that of other locations, which may have influenced our findings. In
addition, the differences in sample sizes from each country could be due to differences in refusal rate, which
could impart selection bias; however, we were unable to
analyze the refusal rate because of differences between
the sample sizes of each country. Finally, although we
aimed to assess awareness of dementia before the initial
prescription of donepezil, it is possible that some patients were diagnosed with dementia and provided with
information on their disease before our assessment.
Therefore, these patients are likely to have a higher level
of awareness of their dementia diagnosis at baseline.

Conclusions
This study examined factors that affect caregiver burden
as well as patient and caregiver awareness of dementia
across seven Asian locations. This analysis offers a
unique perspective on patients with dementia and caregiver management. Ultimately, these data may be useful
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when planning future multinational studies by incorporating the location and cultural diversity that can influence the care of patients with dementia.

Funding
This study was supported by Eisai Korea. The funding body had a role in
study design, data collection, data analysis, interpretation of data, and in
writing the manuscript.

Appendix
The following 38 institutions participated in this study:
Seoul National University Bundang Hospital, Republic of
Korea; Bucheon St. Mary’s Hospital, Republic of Korea;
Gachon Gil Medical Center, Republic of Korea; Hanyang
University Seoul Hospital, Republic of Korea; Korea
University Anam Hospital, Republic of Korea; Pusan
National University Hospital, Republic of Korea; Eulji
University Hospital, Republic of Korea; Ewha Womans
University Medical Center, Republic of Korea; Inha
University Hospital, Republic of Korea; Chonbuk National
University Hospital, Republic of Korea; Kyungpook
National University Medical Center, Republic of Korea;
VHS Medical Center, Republic of Korea; Hallym University Medical Center, Kangnam Sacred Heart Hospital,
Republic of Korea; Kangwon National University Hospital,
Republic of Korea; First Affiliated Hospital of Medical
College of Xi’an Jiaotong University, China; Shanghai
Huashan Hospital, affiliated to Fudan University, China;
Peking Union Medical College Hospital, China; Peking
University Sixth Hospital, China; Renji Hospital Affiliated
to Shanghai Jiao Tong University School of Medicine,
China; Nanjing Drum Tower Hospital, China; Peking University Third Hospital, China; Changhua Christian Hospital, Taiwan; Chi Mei Hospital, Liouying, Taiwan;
Kaohsiung Medical University Chung-Ho Memorial Hospital, Taiwan; Kaohsiung Veterans General Hospital,
Taiwan; Taipei Medical University Shuang-Ho Hospital,
Taiwan; Chi Mei Medical Center, Taiwan; Shin Kong Wu
Ho-Su Memorial Hospital, Taiwan; King Chulalongkorn
Memorial Hospital (KCMH), Thailand; Phramongkutklao
Hospital, Thailand; Ramathibodi Hospital, Thailand;
Siriraj Hospital, Thailand; National University Hospital,
Singapore; National Neuroscience Institute, Singapore; St.
Luke’s Medical Center, Philippines; Queen Mary Hospital,
Hong Kong.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author upon reasonable request.

Abbreviations
AD: Alzheimer’s disease; CAS: Caregiver activity scale; CDR: Clinical dementia
rating; CI: Confidence interval; MMSE: Mini-mental state exam; NHP: Nursing
home placement; OR: Odds ratio; SD: Standard deviation; SE: Standard error;
ZBI: Zarit Burden Interview
Acknowledgements
The authors would like to thank James Graham, PhD, of Edanz Pharma for
providing medical writing services.
Authors’ contributions
YSS, SYK, KHP, and HJK contributed to study concept, study design, data
analysis and data interpretation, and drafting of the manuscript. SJ
commented and edited the manuscript for journal publication. All authors
collected the data, have read and approved the manuscript, and assume
responsibility for the research.

Declarations
Ethics approval and consent to participate
The original study was conducted in accordance with Good Clinical Practice
(GCP) and the Declaration of Helsinki as well as with the regulations of the
International Conference on Harmonisation. The Institutional Review Board
guidelines of each center were adhered to in all research centers, and
written informed consent was obtained from all patients and caregivers who
participated in the study.
Consent for publication
Not applicable.
Competing interests
There are no competing interests.
Author details
1
Department of Neurology, Eunpyeong St. Mary’s Hospital, College of
Medicine, The Catholic University of Korea, Seoul, Republic of Korea.
2
Department of Neurology, College of Medicine, Gachon University Gil
Hospital, Incheon, Republic of Korea. 3Department of Pharmacology, Yong
Loo Lin School of Medicine, National University of Singapore, Singapore,
Singapore. 4Institute for Neurosciences, St. Luke’s Medical Center, Taguig,
Philippines. 5Department of Neurology, School of Medicine, Kyungpook
National University, Daegu, Republic of Korea. 6Department of Neurology,
College of Medicine, Hanyang University, Seoul, Republic of Korea. 7Huashan
Hospital Affiliated to Fudan University, Shanghai, China. 8Kaohsiung Veterans
General Hospital, Kaohsiung, Taiwan. 9Queen Mary Hospital, Department of
Medicine, The University of Hong Kong, Pok Fu Lam, Hong Kong.
10
Department of Neurology, Hallym University Kangnam Sacred Heart
Hospital, Seoul, Republic of Korea. 11Department of Neurology, Seoul
National University College of Medicine & Clinical Neuroscience Center, Seoul
National University Bundang Hospital, 582, Gumi-ro 173 Beon-gil,
Bundang-gu, Seongnam-si, Gyeonggi-do, 13620 Seoul, Republic of Korea.
Received: 9 July 2020 Accepted: 25 March 2021

References
1. Alzheimer’s Disease International. The global impact of dementia. In: The
world Alzheimer report; 2015. https://www.alz.co.uk/research/WorldA
lzheimerReport2015.pdf. Accessed 27 Feb 2020.
2. Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L, Ganguli M, et al. Global
prevalence of dementia: a Delphi consensus study. Alzheimer's Dis Int
Lancet. 2005;366(9503):2112–7. https://doi.org/10.1016/S0140-673
6(05)67889-0.
3. Reed BR, Jagust WJ, Coulter L. Anosognosia in Alzheimer's disease:
relationships to depression, cognitive function, and cerebral perfusion. J Clin
Exp Neuropsychol. 1993;15:231–44.
4. Sevush S, Leve N. Denial of memory deficit in Alzheimer's disease. Am J
Psychiatry. 1993;150(5):748–51. https://doi.org/10.1176/ajp.150.5.748.
5. Agnew SK, Morris RG. The heterogeneity of anosognosia for memory
impairment in Alzheimer's disease: a review of the literature and a
proposed model. Aging Ment Health. 1998;2(1):7–19. https://doi.org/10.1
080/13607869856876.
6. Turró-Garriga O, Garre-Olmo J, Vilalta-Franch J, Conde-Sala JL, de Gracia BM,
López-Pousa S. Burden associated with the presence of anosognosia in
Alzheimer's disease. Int J Geriatr Psychiatry. 2013;28(3):291–7. https://doi.
org/10.1002/gps.3824.
7. Boise L, Morgan DL, Kaye J, Camiciolli R. Delays in the diagnosis of
dementia: perspectives of family caregivers. Am J Alzheimers Dis. 1999;14(1):
20–6. https://doi.org/10.1177/153331759901400101.

Shim et al. BMC Geriatrics

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

(2021) 21:230

Janevic MR, Connell CM. Racial, ethnic, and cultural differences in the
dementia caregiving experience: recent findings. Gerontologist. 2001;41(3):
334–7. https://doi.org/10.1093/geront/41.3.334.
Chen R, Lang L, Clifford A, Chen Y, Hu Z, Han TS. Demographic and socioeconomic influences on community-based care and caregivers of people
with dementia in China. JRSM Cardiovasc Dis. 2016;5:2048004016652314.
McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan EM.
Clinical diagnosis of Alzheimer's disease: report of the NINCDS-ADRDA work
group under the auspices of Department of Health and Human Services
Task Force on Alzheimer's disease. Neurology. 1984;34(7):939–44. https://doi.
org/10.1212/WNL.34.7.939.
Folstein MF, Folstein SE, McHugh PR. "mini-mental state". A practical
method for grading the cognitive state of patients for the clinician. J
Psychiatr Res. 1975;12(3):189–98. https://doi.org/10.1016/0022-3956(75)9002
6-6.
Morris JC. The clinical dementia rating (CDR): current version and scoring
rules. Neurology. 1993;43(11):2412–4. https://doi.org/10.1212/
WNL.43.11.2412-a.
Davis KL, Marin DB, Kane R, Patrick D, Peskind ER, Raskind MA, et al. The
caregiver activity survey (CAS): development and validation of a new
measure for caregivers of persons with Alzheimer's disease. Int J Geriatr
Psychiatry. 1997 Oct;12(10):978–88. https://doi.org/10.1002/(SICI)1099-1166(1
99710)12:10<978::AID-GPS659>3.0.CO;2-1.
Zarit SH, Todd PA, Zarit JM. Subjective burden of husbands and wives as
caregivers: a longitudinal study. Gerontologist. 1986;26(3):260–6. https://doi.
org/10.1093/geront/26.3.260.
Schulze B, Rössler W. Caregiver burden in mental illness: review of
measurement, findings and interventions in 2004-2005. Curr Opin
Psychiatry. 2005;18(6):684–91. https://doi.org/10.1097/01.yco.0000179504.
87613.00.
Rinaldi P, Spazzafumo L, Mastriforti R, Mattioli P, Marvardi M, Polidori MC,
et al. Predictors of high level of burden and distress in caregivers of
demented patients: results of an Italian multicenter study. Int J Geriatr
Psychiatry. 2005;20(2):168–74. https://doi.org/10.1002/gps.1267.
Serrano-Aguilar PG, Lopez-Bastida J, Yanes-Lopez V. Impact on healthrelated quality of life and perceived burden of informal caregivers of
individuals with Alzheimer's disease. Neuroepidemiology. 2006;27(3):136–42.
https://doi.org/10.1159/000095760.
Thommessen B, Aarsland D, Braekhus A, Oksengaard AR, Engedal K, Laake K.
The psychosocial burden on spouses of the elderly with stroke, dementia
and Parkinson's disease. Int J Geriatr Psychiatry. 2002;17(1):78–84. https://doi.
org/10.1002/gps.524.
Papastavrou E, Kalokerinou A, Papacostas SS, Tsangari H, Sourtzi P. Caring
for a relative with dementia: family caregiver burden. J Adv Nurs. 2007;58(5):
446–57. https://doi.org/10.1111/j.1365-2648.2007.04250.x.
Campbell P, Wright J, Oyebode J, Job D, Crome P, Bentham P, et al.
Determinants of burden in those who care for someone with dementia. Int
J Geriatr Psychiatry. 2008;23(10):1078–85. https://doi.org/10.1002/gps.2071.
Conde-Sala JL, Garre-Olmo J, Turro-Garriga O, Vilalta-Franch J, Lopez-Pouza S.
Differential features of burden between spouse and adult-child caregivers of
patients with Alzheimer's disease: an exploratory comparative design. Int J
Nurs Stud. 2010;47(10):1262–73. https://doi.org/10.1016/j.ijnurstu.2010.03.001.
Andrén S, Elmståhl S. The relationship between caregiver burden,
caregivers' perceived health and their sense of coherence in caring for
elders with dementia. J Clin Nurs. 2008;17(6):790–9. https://doi.org/10.1111/
j.1365-2702.2007.02066.x.
Molyneux GJ, McCarthy GM, McEniff S, Cryan M, Conroy RM. Prevalence and
predictors of carer burden and depression in carers of patients referred to
an old age psychiatric service. Int Psychogeriatr. 2008;20(06):1193–202.
https://doi.org/10.1017/S1041610208007515.
Sussman T, Regehr C. The influence of community-based services on the
burden of spouses caring for their partners with dementia. Health Soc
Work. 2009;34(1):29–39. https://doi.org/10.1093/hsw/34.1.29.
Ikels C. The experience of dementia in China. Cult Med Psychiatry. 1998;
22(3):257–83. https://doi.org/10.1023/A:1005399215185.
Ikels C. Constructing and deconstructing the self: dementia in China. J
Cross-Cult Gerontol. 2002;17(3):233–51. https://doi.org/10.1023/A:10212
60611243.
Kasuya RT, Polgar-Bailey P, Takeuchi R. Caregiver burden and burnout. A
guide for primary care physicians. Postgrad Med. 2000;108(7):119–23.
https://doi.org/10.3810/pgm.2000.12.1324.

Page 10 of 10

28. Pearlin LI, Mullan JT, Semple SJ, Skaff MM. Caregiving and the stress process:
an overview of concepts and their measures. Gerontologist. 1990;30:583–94.
29. Chen Z, Yang X, Song Y, Song B, Zhang Y, Liu J, et al. Challenges of
dementia care in China. Geriatrics (Basel). 2017;2:7.
30. Seo HJ, Lee DY, Sung MR. Public knowledge about dementia in South
Korea: a community-based cross-sectional survey. Int Psychogeriatr. 2015;
27(3):463–9. https://doi.org/10.1017/S1041610214001896.
31. Liu D, Cheng G, An L, Gan X, Wu Y, Zhang B, et al. Public knowledge about
dementia in China: a national WeChat-based survey. Int J Environ Res Public
Health. 2019;16(21):4231. https://doi.org/10.3390/ijerph16214231.
32. Zhang MY, Katzman R, Salmon D, Jin H, Cai GJ, Wang ZY, et al. The
prevalence of dementia and Alzheimer's disease in Shanghai, China: impact
of age, gender, and education. Ann Neurol. 1990;27(4):428–37. https://doi.
org/10.1002/ana.410270412.
33. Elliott KS, DiMinno M, Lam D, Tu AM. Working with Chinese families in the
context of dementia. In: Yeo G, Gallagher-Thompson D, editors. Ethnicity
and the dementias. Washington, DC: Taylor & Francis; 1996. p. 89–108.
34. Hinton L, Guo Z, Hillygus J, Levkoff S. Working with culture: a qualitative
analysis of barriers to the recruitment of Chinese-American family caregivers
for dementia research. J Cross Cult Gerontol. 2000;15(2):119–37. https://doi.
org/10.1023/A:1006798316654.
35. Levkoff S, Sanchez H. Lessons learned about minority recruitment and
retention from the centers on minority aging and health promotion.
Gerontologist. 2003;43(1):18–26. https://doi.org/10.1093/geront/43.1.18.
36. Aminzadeh F, Byszewski A, Molnar FJ, Eisner M. Emotional impact of
dementia diagnosis: exploring persons with dementia and caregivers’
perspectives. Aging Ment Health. 2007;11(3):281–90. https://doi.org/10.1
080/13607860600963695.
37. Lacerda IB, Santos RL, Neto JPS, Dourado MCN. Factors related to different
objects of awareness in Alzheimer disease. Alzheimer Dis Assoc Disord.
2017;31(4):335–42. https://doi.org/10.1097/WAD.0000000000000210.
38. Woods B, Pratt R. Awareness in dementia: ethical and legal issues in relation
to people with dementia. Aging Ment Health. 2005;9(5):423–9. https://doi.
org/10.1080/13607860500143125.
39. Alzheimer’s Disease International. The global impact of dementia. In: The
world Alzheimer report; 2019. https://www.alz.co.uk/research/WorldA
lzheimerReport2019.pdf. Accessed 27 Feb 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

