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Purpose: This study examined the attributes causing higher burdens for caregivers caring
for female patients with Alzheimer’s disease by analyzing a combination of various vari-
ables, including demographic data, dementia severity, and neuropsychiatric symptoms.
Patients and Methods: This study included 99 female patients with Alzheimer’s disease
who were cared for by the dementia collaborative care team at Changhua Christian Hospital,
Taiwan. Neuropsychiatric symptoms used in this study included affections (9 types), beha-
vior symptoms (9 symptoms), and psychological symptoms (3 symptoms). The Apriori
algorithm was employed to identify association rules that reveal the relationships among
demographic data, dementia severity, neuropsychiatric symptoms, and caregivers’ burden.
Results: A total of 185 rules were determined, including 51 rules with little or no burden,
108 rules with mild to moderate burden, and 26 rules with moderate to severe burden. The
major findings are as follows. Neuropsychiatric symptoms were associated with varying
degrees of caregivers’ burden among female patients aged 75 to 84 years with mild
dementia. Crying spells and aggression were specifically associated with a moderate to
severe burden. Delusion was associated with a mild to moderate and moderate to severe
burden. Dysthymia and depression were associated with little or no burden to moderate to
severe burden.

Conclusion: Clinicians can provide early interventions to reduce the burden of caregivers
caring for female patients with Alzheimer’s disease and can refer caregivers for timely
assistance to reduce their burden.

Keywords: Alzheimer’s disease, female patients, female patients with Alzheimer’s disease,
neuropsychiatric symptom, Apriori algorithm, caregiving burden

Introduction

The global incidence of dementia is increasing annually, and this trend is also
observed in Taiwan. According to the epidemiology data from the Ministry of the
Interior in 2018, the prevalence of dementia in individuals aged 65 years and older
was approximately 7.86% in Taiwan, and the dementia population in Taiwan is
expected to grow at an average rate of 36 people per day in the ensuring 47 years.
Alzheimer’s disease (AD) is the most common cause of dementia, and more women
than men have Alzheimer’s or other dementias.' In addition to cognitive deficit,

neuropsychiatric symptoms (NPS) are commonly observed in patients with AD.
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Notably, NPS include agitation, irritability, depression,
apathy, delusions, hallucinations, and sleep impairment.
A previous review indicated that NPS are predictors of
caregivers’ burden regardless of dementia diagnosis, and
the effects are manifested by disruptive behaviors (eg,
agitation, aggression, disinhibition), delusions, and mood
disturbance.> Moreover, another review concluded that
irritability, agitation, sleep disturbances, anxiety, apathy,
and delusion affect caregivers’ burden the most.*
Furthermore, a 3-year longitudinal study observed that
patient characteristics, including greater NPS, lower func-
tional ability, fewer medications, lack of driving ability,
and female caregivers, were associated with a greater
burden.’

To date, most researches have focused on caregiving
burden related to gender differences among caregivers of
patients with AD, the burden of caregivers caring exclu-
sively for female patients with AD has scarcely been
discussed. The prevalence of AD is higher in females
than in males, and several biological underpinnings
regarding gender differences were established, such as
variances in age-related sex hormone reduction, genetic
risks, and age-related declines in brain volumes.® In addi-
tion, the gender-based differences related to the clinical
and pathological manifestations of the disease have been
described. Previous studies have reported that females
with AD were more likely to exhibit a broader range of
NPS than males with AD.”® One observational study
investigating outpatients with AD observed reclusiveness
and emotional lability to be related to the female gender,
while apathy and vegetative signs were highly related to
the male gender.” Moreover, evidence has revealed that
women with AD experience significantly greater cognitive
impairments across a wide range of cognitive domains,
including both visual and verbal processing, as well as
semantic and episodic memory.'°

Furthermore, few studies have provided
a comprehensive viewpoint by combining various vari-
ables, such as demographic data, dementia severity, and
NPS, to identify the attributes possibly related to a higher
caregiving burden.™'''> Nevertheless, grouping care
needs for particular conditions, such as the severity or
subtype of dementia, would facilitate more efficient and
holistic care.

Therefore, this study aims to identify the attributes that
could result in the severe caregiving burden from
a comprehensive viewpoint of female patients with
Alzheimer’s disease and their caregivers by applying the

Apriori algorithm. The Apriori algorithm is one of the data
mining approaches to identify association rules that effec-
tively reveal relationships among different items from
a large database.'

Patients and Methods

This study enrolled 99 female patients diagnosed with
Alzheimer’s disease per the criteria of the National
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Institute on Aging-Alzheimer’s Association
January 2014 to May 2018 at memory clinic of Changhua
Christian Hospital, Changhua, Taiwan. The clinical trial was
approved by the Institutional Review Board of Changhua
Christian Hospital (CCH IRB 160165). The need for
informed consent was waived by the Institutional Review
Board of Changhua Christian Hospital because the design of
the study was a retrospective data analysis. All data were
recorded in the electronic medical chart with the highest
confidentiality and compliance with the Declaration of
Helsinki. All data needed in the present study were extracted
by our information technology department after deleting any
The

including age, clinical dementia rating (CDR), and the car-

personalized information. demographic variables
egiving burden evaluated by Zarit’s Burden Interview (ZBI)
are summarized in Table 1. A majority of the female patients
with Alzheimer’s disease aged 75-84 years (60.6%) who
had mild dementia (43.4%) followed by very mild dementia
(39.4%). The majority of the caregiving burden were mild to

moderate burden (48.5%).

Table | Information of Female Patients with Alzheimer’s Disease

Variables Frequency | Percentage
Age Less than 65 years 3 3.0
old
65—74 years old 14 14.1
75-84 years old 60 60.6
85 years old and 22 22.2
above
CDR Very mild dementia 39 394
Mild dementia 43 434
Moderate dementia 15 15.2
Severe dementia 2 2.0
Caregiving Little or no burden 30 30.3
burden by ZBI | Mild to moderate 48 48.5
burden
Moderate to severe 19 19.2
burden
Severe burden 2 2.0

Abbreviation: CDR, clinical dementia rating.
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The Apriori algorithm has been proven to be a very
useful approach to discover the previously unknown
relationships in data sets by finding rules and associa-
tions between any of the attributes.'®'” Each rule
is generated through establishing support, confidence,
and lift. The definitions are as follows.'®'?® The
support of A = B is evaluated by calculating the
percentage of transactions in the database containing
both A and B:

Support (A = B) = P(4NB)
__number of transactions containing both A and B

total number of transactions
M
The confidence of A = B is to evaluate the accuracy of the
rule based on the computation of the percentage of trans-
actions in the database containing A and also containing
B simultaneously:
P(ANB)
P(4)
__number of transactions containing both A and B

Confidence (A = B) = P(B|4) =
2

number of transactions containing A

Lift measures whether A and B are independent or depen-
dent and correlated events as shown in Equation (3). If a rule
has a lift of one, A and B are independent and no rule will be
generated containing either event. If a rule has a lift greater
than one, A and B are dependent and correlated positively.
In practice, Larose?' pointed out that analysts prefer rules
with either high support or high confidence, and usually
both. In fact, strong rules will be found when certain mini-
mum support and confidence conditions have been met.
P(AUB)

Lift (4,B) = P(A)PB)

3)

The notations of data types are defined as follows. The
notations of 1, 2, 3, and 4 represent the age groups of less
than 65, 65-74, 75-84, and 85 years old and above, respec-
tively, for female patients with AD. Very mild dementia,
mild dementia, moderate dementia, and severe dementia of
CDR are defined as 0, 1, 2, and 3, respectively. Affections
include crying spells, dysthymia, depression, anxiety, worry,
anger, irritability, emotional liability, and apathy. Behavior
symptoms consist of agitation, akathisia, wandering, curse,
shadowing, aggression, akinesia, sleep change, and aberrant
motor behavior (stereotype). Psychological symptoms are
composed of delusion, hallucination, and misidentification.
The notation for each affection, behavior symptom, or

psychological symptom is 1 or 0. If a patient has
a particular affection, behavior symptom, or psychological
symptom, a value of 1 is assigned. If not, a value of zero is
applied. For the caregiving burden, little or no burden, mild
to moderate burden, moderate to severe burden, and severe
burden are classified into four types of variables, namely
Zarit 1, Zarit 2, Zarit 3, and Zarit 4. If a caregiving burden
belongs to little or no burden, a value of 1 is assigned to
Zarit 1, while Zarit 2, Zarit 3, and Zarit 4 will be given
a value of 0.

The Apriori algorithm in the IBM SPSS Modeler 18 was
employed in this study. The input variables for antecedents
were age, CDR, affections (nine variables), behavior symp-
toms (nine variables), and psychological symptoms (three
variables). The input variable for consequents was the car-
egiving burden. This study intended to find how specific
combinations of the patients’ age, CDR, affections, behavior
symptoms, and psychological symptoms result in different
levels of caregivers’ burden for female patients with AD.
Minimum support, minimum confidence, and lift were set to
2%, 90%, and greater than one, respectively.

Results
A total of 185 rules were identified by the Apriori algorithm
(Table 2 lists three rules). Antecedents represent “the rea-
sons” to result in the consequent. That is, antecedents appear-
ing in rules are considered to be critical variables. Besides, if
there are two or more antecedents in a rule, these antecedents
should be incurred simultaneously. For instance, Rule 1
indicates that a female patient with AD whose age is 75-84
years has anxiety would result in a moderate to severe
caregiving burden. To further categorize the rules effectively,
185 rules were divided into three categories in terms of little
or no burden (Zarit 1) with 51 rules, mild to moderate burden
(Zarit 2) with 108 rules, and moderate to severe burden
(Zarit 3) with 26 rules. Because some rules have similarities,
it is better to present the rules into the generalized rules in
practice. In addition, this study focused on mild to moderate
burden (Table 3) and moderate to severe burden (Table 4).
In Table 3, five generalized rules were found for care-
givers with a mild to moderate burden. The first general-
ized rule depicts that a mild to moderate caregiving burden
comes from female patients with mild AD who have
dysthymia and might combine some major symptoms
from affections and psychological symptoms. The second
generalized rule indicates female patients with AD aged
75-84 years with major symptoms from affections fol-
lowed by psychological symptoms. Third generalized
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Table 2 Partial Rules of 185 Rules

Rule No. | Antecedent Consequent | No. of Cases in the Database | Support (%) | Confidence (%) | Lift

| Anxiety = | Zarit 3 =1 2 2.02 100 5.21
Age =3

2 Aggression = | Zarit 3 = | 2 2.02 100 5.21
Anger = |
Age =3

3 Emotional liability = | | Zarit 3 = | 3 3.03 100 2.06
CDR = |

rule shows female patients with AD aged 85 years and
older with a combination of hallucination and emotional
liability, depression and delusion, or both. In the fourth
generalized rule, a mild to moderate caregiving burden
comes from female patients with mild AD aged 75-84
years who have depression and delusion simultaneously.
The fifth generalized rule has only one rule indicating
female patients with mild AD aged 85 years and older
with depression resulting in a mild to moderate caregiving
burden.

Table 4 summarizes ten generalized rules for moderate
to severe caregiving burden (Zarit 3) based on 26 rules.
The first generalized rule with four rules reveals that
female patients with mild AD who have akinesia and
hallucination simultaneously might present with delusion,
dysthymia or both. The second generalized rule indicates
the moderate to severe burden results from female patients
with mild AD together with akinesia and delusion. The
third generalized rule depicts female patients with AD
aged 75-84 years who have major symptoms from affec-
tions (anxiety, anger, and crying spells) followed by
aggression and delusion. There is a single rule in the
fourth generalized rule indicating a moderate to severe
burden because of female patients with AD aged 85
years and older who have akinesia and dysthymia simul-
taneously. The fifth generalized rule depicts female
patients with mild AD aged 75-84 years who have aggres-
sion, crying spells, aggression and anger, or crying spells
and delusion. A single rule in the sixth generalized rule
describes female patients with mild AD together with
crying spells and delusion would result in a moderate to
severe caregiving burden. Female patients with AD who
have akinesia and crying spells simultaneously in the
seventh generalized rule would result in a moderate to
severe burden. The eighth generalized rule identifies

female patients with AD who have akinesia and

hallucination and might present a combination of delusion,
dysthymia, or both. The ninth generalized rule shows
female patients with AD who have both akinesia and
delusion. The tenth generalized rule depicts female
patients with AD who have both crying spells and
delusion.

To further summarize the rules found in this study,
Table 5 presents three types of caregiving burdens based
on the 185 rules for female patients with mild AD
(CDR = 1). A notation (V) indicates the relationships
between symptoms and the caregivers’ burden. Female
patients who have several affective symptoms (including
dysthymia, depression, anger, irritability, and emotional
liability), sleep change, and two psychotic symptoms (ie,
delusion and hallucination) would result in a mild to
moderate burden for caregivers. In addition, a moderate
to severe burden might come from three affective symp-
toms (including crying spells, dysthymia, and anger), two
behavioral symptoms (ie, aggression and akinesia), and
two psychotic symptoms (ie, delusion and hallucination).
That is, an increase in a caregivers’ burden might come
from crying spells, aggression, and akinesia.

Table 6 summarizes the relationships between symp-
toms and caregivers’ burdens for female patients with AD
aged 75-84 years. A mild to moderate burden for care-
givers might come from four major affective symptoms
(ie, dysthymia, depression, anger, and irritability), curse
(behavioral symptom), and two psychotic symptoms (ie,
delusion and hallucination). Furthermore, a moderate to
severe burden for caregivers might come from three major
affective symptoms (including crying spells, anxiety, and
anger), aggression (behavioral symptom), and delusion
and hallucination (psychotic symptoms). That is, the
symptoms of crying spells, anxiety, and aggression could
be the indicators to increase a caregivers’ burden for
female patients with AD aged 75-84 years.

9 3 2 http:

Dove!

Journal of Multidisciplinary Healthcare 2021:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Chen et al

Table 3 Five Generalized Rules with Mild to Moderate Burden (Zarit 2)

Rule No.

Antecedent

No. of Cases in the Database

Support (%)

Confidence (%)

Lift

CDR = |

Sleep change = |
Hallucination = |
Depression = |
Delusion = |
Dysthymia = |

2

2.02

100

2.06

CDR = |

Emotional Liability = |
Anger = |

Delusion = |
Dysthymia = |

2.02

100

2.06

CDR = |
Irritability = |
Depression = |

Dysthymia = |

2.02

100

2.06

Age =3
Curse = |

Depression = |

2.02

100

2.06

Age =3
Hallucination = |
Anger = |

2.02

100

2.06

Age =3
Irritability = |
Depression = |
Dysthymia = |

2.02

100

2.06

Age =3
Depression = |
Delusion =1

Dysthymia = |

2.02

100

2.06

Age = 4
Hallucination = |
Emotional Liability = |

Dysthymia = |

2.02

100

2.06

Age = 4
Depression = |
Delusion = |
Dysthymia = |

2.02

100

2.06

Age = 4

Hallucination = |
Emotional Liability = |
Depression = |
Delusion = |

Dysthymia = |

2.02

100

2.06

(Continued)
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Table 3 (Continued).

Rule No. Antecedent

No. of Cases in the Database

Support (%) Confidence (%) Lift

4 Age =3

CDR = |
Depression = |
Delusion = |

2 2.02 100 2.06

Age =3

CDR = |
Depression = |
Delusion = |
Dysthymia = |

2 2.02 100 2.06

5 Age = 4
CDR = |
Depression = |

2 2.02 100 2.06

By combining age = 3 and CDR = 1, Table 7 provides
the relationships between symptoms and caregivers’ bur-
dens. A mild to moderate burden for caregivers might
come from two affective symptoms (ie, dysthymia and
depression) and  delusion  (psychotic  symptom).
Moreover, a moderate to severe burden for caregivers
would result from two affective symptoms (ie, crying
spells and anger), aggression (behavioral symptom), and
delusion (psychotic symptom). The symptoms of crying
spells, anger, and aggression could be the indicators to
increase a caregivers’ burden for female patients with

mild AD aged 75-84 years.

Discussion

To the best of our knowledge, this is the first study
applying the Apriori algorithm to investigate the asso-
ciation between caregivers’ burdens and female patients
with AD. The major findings are as follows: (1) NPS
were associated with the caregivers’ burden to varying
degrees among female patients aged 75-84 years with
mild dementia (CDR=1); (2) crying spells and aggres-
sion were specifically associated with a moderate to
severe burden; (3) delusion was associated with a mild
to moderate and moderate to severe burden; and (4)
dysthymia and depression were associated with little or
no burden to moderate to severe burden.

When comparing the results of Tables 5-Table 7,
we found that crying spells, dysthymia, anger, aggres-
sion, akinesia, delusion, and hallucination were asso-
ciated with a moderate to severe caregivers’ burden for
female patients with mild AD (CDR = 1). In female

patients aged 75-84 years, crying spells, anxiety, anger,
aggression, delusion, and hallucination were associated
with a moderate to severe caregiving burden regardless
of dementia severity. Moreover, crying spells, anxiety,
and aggression were the indicators of a higher caregiv-
ing burden. If we take into consideration the dementia
severity (CDR=1), crying spells, anger, aggression, and
delusion were associated with a moderate to severe
burden, and crying spells, anger, and aggression were
the indicators of a higher caregiving burden.

A previous review indicated that NPS in patients
with AD, such as anxiety, agitation, disinhibition, and
aggressive behaviors, were more closely related to the
caregivers’ burden,”? but there is a lack of studies
investigating how dementia stages and patients’ ages
might add to a caregivers’ burden other than NPS.
Some studies have revealed that dementia stages and
ages were associated with NPS in patients with AD.
Two cross-sectional studies have observed significant

inventory (NPI) total
D 2324

increases in neuropsychiatric
scores with dementia stages in patients with A
Regarding symptom manifestations, one study demon-
strated that agitation, aggression, and psychosis were
more frequent in late stages of the patients with AD.?
However, another study revealed that patients with
mild AD (CDR = 0 or 1 per our study’s notations) had
delusion, hallucination, agitation, dysphoria, anxiety,
apathy, and irritability as frequently as patients with
moderate or severe AD (CDR = 2 or 3 per our study’s
notations). It is suggested that psychosis and emotional
symptoms are crucial in patients with mild AD as well
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Table 4 Ten Generalized Rules with Moderate to Severe Burden (Zarit 3)

Rule No.

Antecedent

No. of Cases in the Database

Support (%)

Confidence (%)

Lift

CDR = |
Akinesia = |

Hallucination = |

2

2.02

100

5.21

CDR = |
Akinesia = |
Hallucination = |
Delusion = |

2.02

100

5.21

CDR = |
Akinesia = |
Hallucination = |

Delusion = |

Dysthymia =

2.02

100

5.21

CDR = |
Akinesia = |

Hallucination = |

Dysthymia =

2.02

100

5.21

CDR = |
Akinesia = |

Delusion = |

2.02

100

5.21

CDR = |
Akinesia = |

Delusion = |

Dysthymia =

2.02

100

5.21

Age =3
Anxiety = |

2.02

100

5.21

Age =3

Aggression =

2.02

100

5.21

Age =3
Aggression =

Anger = |

2.02

100

5.21

Age =3
Crying spells = |
Delusion = |

2.02

100

5.21

Age = 4
Akinesia = |

Dysthymia = |

2.02

100

5.21

CDR = |
Age =3

Aggression = |

2.02

100

5.21

CDR = |
Age =3
Crying spells = |

2.02

100

5.21

(Continued)
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Table 4 (Continued).

Rule No.

Antecedent

No. of Cases in the Database Support (%) Confidence (%) Lift

CDR = |

Age =3
Aggression = |
Anger = |

2 2.02 100 5.21

CDR = |

Age =3

Crying spells = |
Delusion = |

2 2.02 100 5.21

CDR = |
Crying spells = |

Delusion = |

2 2.02 100 5.21

Akinesia = |

Crying spells = |

2 2.02 100 5.21

Akinesia = |

Crying spells

Dysthymia = |

2 2.02 100 5.21

Akinesia = |

Hallucination

2 2.02 100 5.21

Akinesia = |
Hallucination = |

Delusion = |

2 2.02 100 5.21

Akinesia = |
Hallucination = |

Dysthymia = |

2 2.02 100 5.21

Akinesia = |
Hallucination = |
Delusion = |
Dysthymia = |

2 2.02 100 5.21

Akinesia = |
Delusion = |

2 2.02 100 5.21

Akinesia = |
Delusion = |

Dysthymia = |

2 2.02 100 5.21

Crying spells = |
Delusion = |

3 3.03 100 5.21

Crying spells = |
Anger = |
Delusion = |

2 2.02 100 5.21

as in those with moderate or severe AD.” Regarding the
association between age and NPS in patients with AD,
age could affect the prevalence of aggression, disinhibi-
tion, irritability, euphoria, delusion, depression, and

anxiety.”® Based on the aforementioned findings,
patients with mild AD might start to develop NPS,
which might cause caregivers’ burden. Because patients
with mild AD (CDR=1) and those aged 75-84 years
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Table 5 Caregivers’ Burden for Female Patients with Mild AD

Little or No
Burden

Mild to Moderate
Burden

Moderate to Severe
Burden

Affective

symptoms

Crying spells
Dysthymia
Depression
Anxiety

Worry

Anger

Irritability
Emotional liability
Apathy

2

Behavioral

symptoms

Agitation
Alkathisia
Wandering
Curse
Shadowing
Aggression
Akinesia
Sleep change

Aberrant motor behavior (stereotype)

Psychotic
symptoms

Delusion
Hallucination
Misidentification

Note: V indicates the relationships between symptoms and the caregivers’ burden.

Table 6 Caregivers’ Burden for Female Patients with AD Aged 75-84 Years

Little or No Burden

Mild to Moderate Burden

Moderate to Severe Burden

Affective

symptoms

Crying spells
Dysthymia
Depression
Anxiety

Worry

Anger

Irritability
Emotional liability
Apathy

\/

Behavioral
symptoms

Agitation

Akathisia

Wandering

Curse

Shadowing

Aggression

Akinesia

Sleep change

Aberrant motor behavior (stereotype)

Psychotic
symptoms

Delusion
Hallucination
Misidentification

Note: V indicates the relationships between symptoms and the caregivers’ burden.
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Table 7 Caregivers’ Burden for Female Patients with Mild AD Aged 75-84 Years

Burden

Little or No

Mild to Moderate Moderate to Severe

Burden Burden

Affective Crying spells

symptoms Dysthymia
Depression
Anxiety

Worry

Anger

Irritability
Emotional liability

Apathy

Behavioral Agitation
Akathisia

Wandering

symptoms

Curse

Shadowing

Aggression

Akinesia

Sleep change

Aberrant motor behavior (stereotype)

Psychotic Delusion

symptoms Hallucination

Misidentification

Note: V indicates the relationships between symptoms and the caregivers’ burden.

account for the majority of our subjects, the association
between NPS of this population group and the corre-
sponding caregivers’ burden was more significant.

In this study, crying spells and aggression were specifi-
cally associated with a moderate to severe burden. Notably,
several reasons can cause crying spells in patients with AD,
including depression, fear, psychosis, and physical discom-
fort. However, limited communication abilities make it
difficult for caregivers to identify the definite cause, which
might delay proper management of these issues, causing
a higher caregivers’ burden. Anger and aggression were the
most problematic and disruptive symptoms in patients
with AD. Moreover, a recent research also suggested that
caregivers’ distress was more closely connected to aggres-
sion than other key symptoms of patients with AD.>” Our
results revealed that delusion and hallucination were gen-
erally associated with a mild to moderate and moderate to
severe burden. Previous studies have reported that high
levels of caregivers’ burden were associated with psychotic
symptoms, and that psychotic symptoms also predicted
institutionalization.”®*° In addition, Alzheimer’s disease

with psychosis was associated with greater functional

impairments,®® worsened general health,®’ and increased
mortality.*?

Nonetheless, our study has several limitations. First, it
was a cross-sectional study; therefore, we could not reach
conclusions regarding the causality. Second, our study
had a relatively small sample of size after excluding
incomplete data. Third, these results might not be gener-
alized to populations in other settings, such as primary
care or residential care. Fourth, we evaluated NPS using
the questionnaire instead of NPI, which is the most
widely used instrument for assessing NPS. Finally, we
did not measure other factors that would affect care-
givers’ burden, such as physical and psychiatric comor-
bidities,
conditions, and demographic information of caregivers.

daily  functional status, socioeconomic
Despite these limitations, it is worth noting that our study
focused on female patients with AD. As was pointed out
in the introduction, females were more likely to exhibit
a broader range of NPS and greater cognitive impair-
ments than male patients with AD. This study implied
that clinicians should provide early interventions to

reduce the burden of caregivers caring for female patients
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with mild AD and should refer the caregivers for timely
assistance to reduce their burden.

Conclusion

This study revealed that the caregivers’ burden was asso-
ciated with specific neuropsychiatric symptoms for
female patients with AD aged 75 to 84 years with mild
dementia, and crying spells, anger, and aggression were
associated more with a higher level of burden. Delusion
was associated with a mild to moderate and moderate to
severe burden. Dysthymia and depression were associated
with little or no burden to mild to moderate burden.
Grouping care needs according to the patients’ ages and
dementia severity may allow for more efficient and holis-
tic care to be provided as well as provide timely assis-
their
Multidimensional interventions, including skills training

tance for caregivers to reduce burden.
in problem-solving to manage dementia-related symp-
toms, such as NPS and cognitive impairment, resolving
pre-existing relational problems between caregivers and
patients, enhancing social support for caregivers, and
avoiding social isolation, should be provided to care-
givers. In addition, non-pharmacological and pharmaco-
logical treatments of NPS are also important to reduce
caregiver’s stress. With our findings, interventions could
be appropriately tailored to individualized situation,
including caregiver’s needs and NPS in different age or

dementia severity.
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