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Abstract

Objectives

To assess the direct and indirect effects of patient or caregiver factors on caregiver burden
of caring for community-residing people with mild Alzheimer’s disease (AD).

Methods

We conducted a cross-sectional study of patients diagnosed with AD from two hospitals
and three communities in Taiyuan, China and their caregivers. For this survey, 200 patients
with mild AD and their caregivers were selected. Caregivers were asked to provide sociode-
mographic information including age, gender, relationship with the patient, level of educa-
tion, and number of contact hours per week with the patient. Caregiver burden was
assessed using the Caregivers Burden Inventory. The caregivers also completed other
measures including the Positive Aspects of Caregiving, the Family Adaptation, Partnership,
Growth, Affection, and Resolve, and the Social Support Rating Scale. The patients with AD
completed the Montreal Cognitive Assessment; their caregivers completed the Activities of
Daily Living Scale and a questionnaire about the patients’ Behavioral and Psychological
symptoms of Dementia. The main outcome in this study was caregiver burden. The care
receivers’ level of cognitive function, physical function, and behavioral problems were
treated as original stress; the primary appraisal variable was measured as the number of
hours of caregiving in the previous week reported by the caregiver. Mediator variables
included perceived social support, family function, and caregiving experience. Path analysis
was used to build the interrelationship among caregiver burden and patient or caregiver
factors.
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Results

A lower level of cognitive function in patients (r = —0.28, p<0.001) and longer hours of care-
giving (r=0.17, p = 0.019) were related to increased caregiver burden. Greater social sup-
port (r=-0.23, p<0.001), family function (r=-0.17, p = 0.015) and caregiving experience
(r=-0.16, p = 0.012) were related to decreased caregiver burden. Social support (r=0.16,
p = 0.040) and family function (r= 0.25, p = 0.002) were directly related to patients’ level of
cognitive functioning, but were mediator factors between level of cognitive function in
patients and caregiver burden. Similarly, social support was a mediator factor between
patients' daily function (r = -0.23, p = 0.004) and caregiver burden; while caregiving experi-
ence mediated the link between behavioral and psychological symptoms in patients (r =
0.36, p<0.001) and caregiver burden.

Conclusion

Level of cognitive function and hours of caregiving were directly related to caregiver's bur-
den. Social support, family function and caregiving experience could mediate the relation-
ship between patient factors and caregiver burden. Focusing on patient factors and
promoting caregiver care will be helpful in lowering the perceived burden of caregiving.

Introduction

Dementia is expected to become a serious health and social burden of disease in the older adult
population given its naturally progressive and irreversible course. The problem is especially
severe in low-to-middle-income countries (LMICs), where dementia is the most important
independent contributor to disability in the elderly and resources to diagnose and treat demen-
tia are limited. By the mid-21st century, 78% of the world’s older adult population will reside in
LMICs, with expected concomitant increases in dementia cases [1]. The most common type of
dementia, accounting for 60-80% of all cases, is that resulting from Alzheimer’s disease (AD)
[2].

LMICs are characterized by low levels of awareness regarding dementia as a chronic degen-
erative brain syndrome, and by an absence of supportive health and welfare services. Almost all
patients with dementia are cared for at home by a co-resident family member. This situation is
unlikely to change in the near future, as institutional care is neither affordable nor culturally
acceptable. It is important to realize that AD not only affects the patient, but also the whole
family and particularly the caregiver [3]. Providing care for people with AD is particularly
demanding as the needs for care escalate with the progression of the disease. Because caregivers
play such vital roles for people with dementia, it is critical to understand the factors that affect
their caregiver burden. George and Gwyther [4] defined caregiver burden as “the physical, psy-
chological or emotional, social, and financial problems that can be experienced by family mem-
bers or friends who care for impaired older adults.” Stull et al [5] concluded that caregiver
burden is a unique domain of the caregiving experience.

Identifying possible predictive factors of perceived burden among caregivers of AD patients
could improve integrated healthcare strategies for this type of illness. A number of variables,
including the caregiver’s sociodemographic characteristics, the clinical characteristics of the
patient’s illness, and the social support and personal resources available to the caregiver deter-
mine the perceived burden of caregiving [6-8]. A version of the caregiver stress/appraisal
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model was proposed by Yates et al.[9] and assessed by Chappell and Reid [10]. Currently there
is no consensus regarding the predictors of high levels of burden of AD caregivers especially
those caring for patients with mild dementia. We used an adaptive version of the stress-
appraisal model of Chappell and Reid and assumed that: (1) primary caregiver-stressors (cog-
nitive impairments, functional disability, and problem behaviors) lead directly and indirectly
to caregiver burden; (2) this indirect relationship is mediated by one of the three mediator vari-
ables: perceived social support, family function, and caregiving experience; (3) the number of
caregiving hours is treated as the primary appraisal variable. Fig 1 represents this conceptual
model.

Based on the adaptive stress-appraisal model of Chappell and Reid, the primary aim of this
study was to further explore the caregiver burden of caregivers of community-residing people
with mild AD and the relationships between caregiver-stressors (cognitive impairment, func-
tional dependency of the recipient, and behavioral symptoms), appraisal (informal hours of
caring), caregiver factors (social support, family function, and caregiving experience) and their
effects on the burden of AD caregivers in mainland China.

Methods
Study participants

We conducted a cross-sectional study of patients diagnosed with AD from two hospitals and
three communities in Taiyuan, China and their caregivers. Patients were included if they were
outpatients diagnosed with mild AD based on criteria established in the Diagnostic and Statis-
tical Manual of Mental Disorders, 5th edition [11] and were aged at least 60 years. Patients
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were excluded from the study if they had malignant or severe organic or psychiatric diseases
that made it impossible to complete the study questionnaires, or if they did not provide inform
consent.

Each patient was asked to identify his or her primary caregivers. We recruited those caregiv-
ers who met the definition of a family caregiver established by Perlick et al. [12]. They defined
a primary caregiver as a person who fulfills at least three of the following criteria: (1) a parent,
partner, or other relative; (2) maintains frequent contact with the patient; (3) provides signifi-
cant financial support to the patient; (4) is the person who is most often present with the
patient during consultation or treatment and who is aware of the severity of the illness (accom-
panies the patient to medical appointments, participates in consultations and therapy, super-
vises eating behavior at home, etc.); (5) is the person the therapy team contacts in the event of
an emergency. The exclusion criteria for the caregivers were the same as for the patients.

The study was approved by the ethics committee of Shanxi Medical University and partici-
pants provided their written informed consent to participate in this study. Data collection
started in August 2013. Patients and caregivers were informed of the study objectives and data
confidentiality. When both the patient and the caregiver gave their informed consent to partici-
pate, a structured face to face interview was conducted separately by professional survey inter-
viewers to collect data using the study instruments. Average survey completion time was 1
hours 20 minutes, ranging from 50 minutes to 2 hours. Quality control procedures involved
checking the accuracy of responses recorded by interviewers; there was no evidence of any
problems.

Measures

Caregivers were asked to provide sociodemographic information including age, gender, rela-
tionship with the patient (partners, children, etc.), level of education, whether he or she lived
with the patient, number of contact hours per week with the patient, and health status. Caregiv-
ers were also asked to complete four instruments to assess their burden of caregiving, percep-
tion of caregiving, family function and social support. We used versions of these instruments
that have been validated in Chinese.

The Caregiver Burden Inventory (CBI) is a 24-item multi-dimensional questionnaire mea-
suring caregiver burden with five subscales, namely, time dependence, developmental, physical,
social, and emotional burden [13]. Scores for each item are evaluated using a five-point Likert
scale ranging from 0 (not at all disruptive) to 4 (very disruptive) and all of the scores on the
24-item scale are summed with higher scores indicating higher burden.

The Positive Aspects of Caregiving (PAC), a nine-item scale, presents statements about a
caregiver’s mental or affective state in the context of the caregiving experience [14]. Responses
were provided on a five-point Likert scale (agree/disagree) and were designed to assess the per-
ception of benefits within the caregiving context, such as feeling useful, feeling appreciated,
and finding meaning. Scores ranged from 9 to 45, with higher scores indicating more positive
caregiving appraisals.

The Family Adaptation, Partnership, Growth, Affection, and Resolve (APGAR) Index is
designed to test the five areas of family function listed above [15]. Adaptation is the utilization
of intra- and extra-familial resources for problem solving when family equilibrium is disrupted
during a crisis. Partnership is the sharing of decision making and nurturing responsibilities by
family members. Growth is the physical and emotional maturation and self-fulfillment that is
achieved by family members through mutual support and guidance. Affection is the caring or
loving relationship that exists among family members. Resolve is the commitment to devote
time to other members of the family for physical and emotional nurturing. It also usually
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involves a decision to share wealth and space. Scores for each item range from 0 to 2, and the
scores for each of the five questions are then totaled with higher scores indicating a higher level
of family function.

The Social Support Rating Scale (SSRS) was developed by Xiao between 1986 and 1993 for
assessing social support [16]. It is a 10-item measure: three items for evaluating objective sup-
port, four for subjective support, and three for social support availability. Higher scores indi-
cate a higher level of social support.

AD patients were asked to provide basic demographic data, including age, gender, marital
status, and educational level. There were three instruments that were used to assess their activi-
ties of daily living, cognitive status and behavioral pathology.

The Activities of Daily Living (ADL) Scale measures two important domains of functioning
in older people: the Physical Self-Maintenance Scale (PSMS), which assesses self-care ability in
areas of toileting, feeding, dressing, grooming, locomotion, and bathing; and the Instrumental
Activities of Daily Living (IADL) Scale, which assesses a somewhat more complex set of behav-
iors including telephoning, shopping, food preparation, housekeeping, laundering, use of
transportation, use of medicine, and financial behavior [17-18]. Caregivers completed the
ADL Chinese version; scores for each item range from 1 (independent) to 4 (does not do) with
higher scores indicating more functional problems.

The Montreal Cognitive Assessment (MoCA), which is one of the most widely used brief
screening instruments for cognitive impairment, provides a total score ranging from 0 to 30,
with lower scores indicating greater cognitive impairment [19]. The MoCA does not focus on a
single cognitive domain, but it measures each domain that may be influenced by cognitive sta-
tus. Thus, in this investigation, the MoCA Chinese version was used to assess level of cognitive
impairment of AD patients.

The frequency and severity of behavioral and psychological symptoms of dementia (BPSD)
were assessed using the Behavioral Pathology in Alzheimer's Disease Rating Scale (BEHA-
VE-AD), which measures behavioral and psychological symptoms in seven symptom domains
(paranoid and delusional ideation, hallucinations, activity disturbances, aggressiveness, diurnal
rhythm disturbances, affective disturbance, and anxieties and phobias) [20]. BEHAVE-AD is
scored on a four-point scale according to disease severity. We used the total score for all symp-
tom domains with higher scores indicating more serious behavioral and psychological symp-
toms. BEHAVE-AD was administered to caregivers for completion.

The means, standard deviations (SD), minimum, maximum, Cronbach’s alpha, and possible
scale score ranges for all of the measures in the analyses can be found in Table 1.

Statistical analysis

Descriptive statistics of sociodemographic variables and scales were calculated using means
and SD for quantitative data, and frequencies and percentages for categorical variables. Cron-
bach’s alpha coefficient was used to assess the internal consistency of the scales used and alpha
coefficients equal to or greater than 0.70 were considered to be satisfactory.

The main outcome in this study was caregiver burden. Care receiver level of cognitive func-
tion, physical function, and behavioral problems were treated as original primary stressors; the
primary appraisal variable was measured as the number of caregiving hours in the previous
week reported by the caregiver. Mediator variables included perceived social support, family
function, and caregiving experience (Fig 1). Path analysis was used to build the interrelation-
ships among caregiver burden and patient or caregiver factors. The model used was based on a
previously proposed stress/appraisal path model and the conceptual model was tested using
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Table 1. Variable Means, Standard Deviations, Minimum, Maximum, Cronbach’s Alpha, and Possible Scale Score Ranges.

Variable

Cognitive impairment MoCA 16.11
Functional problems  ADL 27.02
Behavior problems BPSD 15.14
Social support SSRS 35.93
Family function APGAR 6.05
Caregiving PAC 29.73
experience

Caregiver burden CBI 47.54

Measure Mean Standard

Minimum Maximum Cronbach’s Possible scale score ranges

Deviation Alpha
5.29 3 25 0.805 Lower: more cognitive impairment (0-30)
10.27 12 51 0.648 Higher: more functional problems (14—
56)
8.59 2 37 0.703 Higher: more behavior problems (0-75)
8.75 20 61 0.745 Higher: more perceived support (11-64)
2.16 1 10 0.756 Higher: grater family function (0—10)
8.65 10 45 0.579 Higher: more perceived positive state (9—
45)
17.61 17 92 0.812 Higher: greater caregiver burden (0—96)

MoCA = Montreal Cognitive Assessment; ADL = Activities of Daily Living; BPSD = Behavioral and Psychological Symptoms of Dementia; SSRS = Social
Support Rating Scale; APGAR = Adaptation, Partnership, Growth, Affection, and Resolve; PAC = Positive Aspects of Caregiving; CBI = Caregiver Burden

Inventory.

doi:10.1371/journal.pone.0132168.1001

ordinary least squares regression coefficient estimates (standardized) in a path analysis. All
data analyses were computed using SPSS 13.0 and AMOS 17.0.

Results
Patient and caregiver characteristics

During the study period, 200 patients with mild AD and their respective caregivers were
recruited. Of these, 168 (84%) caregiver/care recipient dyads fulfilled the criteria and com-
pleted all the questionnaires. The sociodemographic characteristics of the caregivers and
patients with AD are shown in Table 2. Among the 168 caregivers of AD patients, 68.5% were
females and the mean age of caregivers was 56.8 years (SD 13.8). The relationship between
caregiver and patient was as follows: 42.3% were partners, 45.8% siblings or children, and
11.9% were identified as “other”. Of the 168 AD patients, 52.4% were females and the mean age

Table 2. Sociodemographic Characteristics of Patients and Caregivers.

Variable N (%) Variable N (%)
Patients Caregivers
Gender Gender
Male 80 (47.6) Male 53 (31.5)
Female 88 (52.4) Female 115 (68.5)
Age (years) Age (years)
60~ 55 (32.7) 20~ 17 (10.1)
70~ 79 (47.0) 40~ 77 (45.8)
>80 34 (20.2) >60 74 (44.0)
Marital status Relationship with patients
Married 132 (78.6) Partners 71 (42.3)
Widowed 36 (21.4) Children 77 (45.8)
Educational level Other 20 (11.9)
<6 years 55 (32.7) Health status
7-9 years 81 (48.2) Good 109 (64.9)
>10 years 32 (19.0) Poor 59 (35.1)
doi:10.1371/journal.pone.0132168.t002
PLOS ONE | DOI:10.1371/journal.pone.0132168 July 8, 2015 6/13
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Table 3. Regression Estimates (with beta values).

Path Regression coefficient Standard error P Standard regression coefficient
ADL — MoCA -0.69 0.140 <0.001 -0.36
BPSD « MoCA -0.57 0.121 <0.001 -0.34
SSRS «— MoCA 0.26 0.129 0.040 0.16
SSRS «— ADL -0.19 0.067 0.004 -0.23
Hours caregiving — MoCA -3.57 0.379 <0.001 -0.58
Hours caregiving « BPSD 0.56 0.228 0.009 0.16
PAC — BPSD 0.35 0.068 <0.001 0.36
PAC — Hours caregiving —-0.08 0.019 <0.001 -0.31
PAC — SSRS 0.37 0.065 <0.001 0.38
APGAR — MoCA 0.10 0.032 0.002 0.25
APGAR — SSRS 0.10 0.015 <0.001 0.42
APGAR < Hours caregiving —-0.01 0.005 0.041 -0.16
CBI — APGAR -1.38 0.571 0.015 -0.17
CBI — PAC -0.32 0.125 0.012 -0.16
CBI — MoCA -0.91 0.246 <0.001 -0.28
CBI — SSRS -0.47 0.134 <0.001 -0.23
CBI — Hours caregiving 0.09 0.039 0.019 0.17

MoCA = Montreal Cognitive Assessment; ADL = Activities of Daily Living; BPSD = Behavioral and Psychological Symptoms of Dementia; SSRS = Social
Support Rating Scale; APGAR = Adaptation, Partnership, Growth, Affection, and Resolve; PAC = Positive Aspects of Caregiving; CBI = Caregiver Burden

Inventory.

doi:10.1371/journal.pone.0132168.1003

of patients was 73.3 years (SD 7.6). The mean number of informal hours of care provided
weekly by each caregiver was 62.8 hr (SD 32.5), with a range of 10 to 142. When comparing
patients and caregivers who agreed to participate and those who declined to participate, all var-
iables were equally distributed between the groups.

Caregiver burden and its relationship to patient or caregiver factors

The results showed that the mean CBI score was 47.5 (SD 17.6) at a medium level. The final
path model is shown in Table 3 and Fig 2. For the primary stressors, cognitive function had sta-
tistically significant direct effects on CBI scores when controlling for contextual variables and
simultaneously controlling for all other variables in the model (including care recipient’s age in
years, gender, marital status, educational level, caregiver’s age, gender, and relationship with
patients). Cognitive function in patients was negatively associated with CBI scores (r = —0.28,
p<0.001), with a lower level of cognitive function in patients leading to higher CBI scores. The
other two primary stressors including activities of daily living and behavioral problems were
not directly associated with caregiver burden. Among the primary stressors, functional depen-
dency and behavioral problems were predicted by cognitive status, with cognitively impaired
care recipients reporting higher levels of ADL dependency (r = -0.36, p<<0.001) and more
behavioral problems (r = —0.34, p<0.001).

Regarding the primary appraisal variable, hours of caregiving was positively and directly
related to CBI scores (r = 0.17, p = 0.019), with longer hours of caregiving leading directly to
higher reported CBI scores. The primary appraisal variable was predicted by two of the primary
stressors, cognitive status (r = —0.58, p<<0.001) and behavioral problems (r = 0.16, p = 0.009).
Also, hours of caregiving was negatively related to perception of caregiving (r = —0.31,
p<0.001) and family function (r = —0.16, p = 0.041).
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Among the mediator variables, increased social support (r = —0.23, p<0.001), family func-
tion (r = —0.17, p = 0.015) and caregiving experience (r = —0.16, p = 0.012) were related to
decreased caregiver burden. Social support (r = 0.16, p = 0.040) and family function (r = 0.25,
p =0.002) were directly and positively influenced by patients’ level of cognitive functioning,
but were mediator factors between level of cognitive function in patients and caregiver burden.
Similarly, social support was the mediator factor between patients' daily function (r = -0.23,

p =0.004) and caregiver burden; while caregiving experience mediated behavioral and psycho-
logical symptoms in patients (r = 0.36, p<<0.001) and caregiver burden.

Discussion

It is estimated that over 100 million people will be affected by AD by 2050. Family members
commonly fulfill the role of caregiver out of love, respect, commitment, and/or a sense of duty
or responsibility for the care recipient. The level of caregiver burden that is experienced by
caregivers can be affected by the culture to which they belong. In Chinese culture, the caregiver
commonly does not differentiate their caregiving role from their other daily activities; they
view caregiving as just another part of family life. Furthermore, Chinese caregivers of patients
with dementia had higher scores on measures of depression and caregiver burden compared
with caregivers of dementia patients in Western societies [21].This study attempted to capture
the complexities involved in caregiving through the use of a path model and to measure the
effects of the variables in that model on caregiver burden. Identifying modifiable, easily mea-
sured factors in a caregiver’s or patient’s profile could help alleviate burden and improve both
the care given to the patient with AD and the caregiving experience.
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Caregiver burden and caregiver-stressors

For the three primary caregiver-stressors (cognitive impairments, functional disability, and
problem behaviors), the relationship between cognitive impairment and caregiver burden is
less clear; studies indicate either a positive correlation [22,23] or no direct relation [24,25]. Our
study showed that care recipient’s cognitive status was directly associated with caregiver bur-
den and directly related to functional dependency, behavioral problems, hours of informal
care, and finally indirectly associated with caregiver burden. Thus, it is the cognitive status of
the care recipients’ that determines the associated burden, suggesting using care recipient cog-
nitive status as a starting point when considering caregiver burden and stressors. Our study
implies that an intervention aimed at slowing the progression of the dementia may have a posi-
tive effect on caregiver burden.

The lack of an observed direct relationship between the other two primary stressors and
caregiver burden in this study is unusual and, in fact, counter to most research in this area.
Loss of abilities associated with AD causes a variety of changes in personality, emotion, behav-
ior, and function [26]. These progressive and unpredictable disorders are often difficult for
caregivers to manage and can cause stress, frustration, and burden [26]. Behavioral and psy-
chological symptoms of dementia were significantly associated with increased caregiver burden
[27,28]. Furthermore, behavioral disturbances of patients with dementia are one of the largest
factors contributing to caregiver burden [29,30]. One study, however, showed that severity of
behavioral problems was not associated with higher levels of caregiver burden [31]. The fact
that we had only mild dementia patients may explain the non-significant direct relationship
between physical function, behavioral problems, and caregiver burden in this study. Thus fur-
ther research on patients’ physical function or behavioral problems and their relation to care-
giver burden is needed.

Caregiver burden and primary appraisal variable

Regarding the primary appraisal variable, number of hours of informal care was found to have
a direct positive effect on caregiver burden in our study. Not surprisingly, an increase in infor-
mal hours of care leads directly to a greater burden [32,33]. Arai found that those caregivers
who were temporarily relieved of caregiving for 3 or more hours a day were less likely to experi-
ence ‘heavier’ caregiver burden than those who were not [32]. Chou et al found that the
demands of care on the caregiver had direct positive effects on caregiving involvement, and
that caregiving involvement then had direct positive effects on caregiving burden [33]. These
results demonstrate that use of adult day care by caregivers of patients with dementia and
establishing a network of community services results in fewer caregiving hours and lower levels
of caregiving-related burden [34].

Caregiver burden and mediator variables

Social support was directly negatively related to caregiver burden, and was found to mediate
level of cognitive function in patients or patients' daily function and caregiver burden. Our
finding that social support was negatively related to caregiver burden is not consistent with
those of Yates and associates [9], who reported that perceived emotional support from family
and friends was directly related to depression but not to overload (burden). Aguglia and Shur-
got found that perceived positive social support was inversely related to caregiver burden
[35,36]. The amount of caregiver burden was found to be less when the patient with dementia
received more visits by other relatives [31]. Li and Sprague found that caregivers required help
and assistance from family members as well as their expressed encouragement and apprecia-
tion for the caregivers’ work in order to lessen the degree of burden [37].

PLOS ONE | DOI:10.1371/journal.pone.0132168 July 8, 2015 9/13
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We found that family function mediated level of cognitive function in patients and caregiver
burden; this suggests relationships between poor cognitive function of the care recipient, poor
family functioning and increased caregiver burden. Caregivers who reported poor family func-
tioning also reported higher caregiver burden [38,39]. Even after controlling for caregiver
depression, caregiver anxiety, and frequency of memory/behavior problems in dementia
patients, poorer family functioning continued to be associated with increased levels of caregiver
burden [40].

Our results suggest the importance of providing support to caregivers as a critical step in the
community care of older adults with dementia. They also highlight the importance of including
a family assessment and intervention when working with dementia caregivers.

We also found that caregiving experience mediated the link between behavioral or psycho-
logical symptoms in patients and caregiver burden; also, positive perception of caregiving was
negatively related to caregiver burden. Recognition of positive experiences in caregiving means
that providing care increases caregivers’ feelings of pride in their ability to meet challenges,
improves their sense of self-worth, leads to greater closeness in relationships, and provides an
enhanced sense of meaning, warmth, and pleasure [41,42]. Positive feelings are related to high
levels of resilience to stress, subjective health status, and health-related quality of life [43]. Ji
et al. showed that strong feelings for the patients and positive emotions arising from providing
care were the main motivators of female family caregivers of patients with dementia [44].

There are several limitations of this study that are important to consider. Given the cross-
sectional nature of our study, we cannot make any statements about causation; our data only
reflect an impact on caregiver burden for caregivers of patients with AD. It would be useful to
conduct a longitudinal study to assess whether there are changes in caregivers’ burden over
time and to identify variables that may influence those changes. Another limitation is that we
did not examine additional factors that may account for variations in caregivers’ experience of
burden, such as level of satisfaction with other aspects of life, caregiving self-efficacy or coping
strategies used and the quality of the relationship between the caregiver and the care-recipient
[45]. Also, cultural factors, economic situations, and other sources of caregiver stress were not
controlled in this study. The patients with dementia in this sample had mild dementia and we
did not study caregiver burden related to the clinical stage of dementia. Furthermore, the sam-
ple was nonrandomized and the possibility of selection bias cannot be totally excluded, limiting
the generalization of the study. The caregiving process is clearly an inherently complex one
and is in need of more research.

Our study has several strengths and advantages compared to previous studies: (1) our use of
validated instruments that enable the easy collection of data in an epidemiological study; (2)
both caregiver and patient factors were evaluated; (3) the empirically tested model on which
our study was based and adapted; (4) the path analysis model that we used to clarify direct and
indirect effects of caregiver and patient factors on caregiver burden.

In summary, the findings of this study confirm the presence of a medium degree of care-
giver burden in caregivers of patients with mild AD. We found that level of cognitive function-
ing of the care recipient and hours of caregiving were directly related to caregiver burden.
Social support, family function and caregiving experience could mediate the relationship
between patient factors and caregiver burden. To be effective, dementia care services in devel-
oping countries need to focus on management of AD at home. Development of a low cost,
effective and sustainable dementia care service should be given due consideration by policy
makers in the developing world. It is necessary to slow the progression of dementia, to provide
effective support to caregivers, to enhance caregivers’ feelings of positive emotions, and to
establish specialized care institutions for patients with dementia, so as to reduce caregiver
burden.

PLOS ONE | DOI:10.1371/journal.pone.0132168 July 8, 2015 10/13



@’PLOS ‘ ONE

Measuring Caregiver Burden of People with AD

Acknowledgments

We are very grateful to the individuals with AD and their caregivers who collaborated with us
in our research. We thank the reviewers for their helpful suggestions.

Author Contributions

Conceived and designed the experiments: HY. Performed the experiments: RH RL LZ. Ana-
lyzed the data: XW. Contributed reagents/materials/analysis tools: RH RL LZ. Wrote the
paper: HY RH RL.

References

1. Maestre GE. Assessing dementia in resource-poor regions. Curr Neurol Neurosci Rep. 2012; 12:511—
519. doi: 10.1007/s11910-012-0300-9 PMID: 22864986

2. CoxC. Factors associated with the health and well-being of dementia caregivers. Curr Tran Geriatr
Gerontol Rep. 2013; 2:31-36.

3. George LK, Gwyther LP. Caregiver well-being: A multidimensional examination of family caregivers of
demented adults. The Gerontologist. 1986; 26: 253—259. PMID: 3721232

4. Stull DE, Kosloski K, Kercher K. Caregiver burden and generic well-being: Opposite sides of the same
coin? The Gerontologist. 1994; 34: 88-94. PMID: 8150315

5. Kasuya RT, Polgar-Bailey P, Takeuchi R. Caregiver burden and burnout: A guide for primary care phy-
sicians. Postgrad Med. 2000; 108: 119-123.

6. Shaji KS, George RK, Prince MJ, Jacob KS. Behavioral symptoms and caregiver burden in dementia.
Indian J Psychiatry. 2009; 51: 45—-49. doi: 10.4103/0019-5545.44905 PMID: 19742206

7. Choo WY, Low WY, Karina R, Poi PJ, Ebenezer E, Prince MJ. Social support and burden among care-
givers of patients with dementia in Malaysia. Asia Pac J Public Health. 2003; 15: 23-29. PMID:
14620494

8. Abdollahpour I, Nedjat S, Noroozian M, Salimi Y, Majdzadeh R. Caregiver Burden: The strongest pre-
dictor of self-rated health in caregivers of patients with dementia. J Geriatr Psychiatry Neurol. 2014;
27:172-180. doi: 10.1177/0891988714524627 PMID: 24614200

9. Yates ME, Tennstedt S, Chang BH. Contributors to and mediators of psychological well-being for infor-
mal caregivers. J Gerontol B Psychol Sci Soc Sci. 1999; 54:12-22.

10. Chappell NL, Reid RC. Burden and well-being among caregivers: examining the distinction. The Geron-
tologist. 2002; 42:772-780. PMID: 12451158

11.  American Psychiatric Association. Diagnostic and statistical manual of mental disorders, 5th Ed.
American Psychiatric Association, Washington DC.2013.

12. Perlick DA, Hohenstein JM, Clarkin JF, Kaczynski R, Rosenheck RA. Use of mental health and primary
care services by caregivers of patients with bipolar disorder: a preliminary study. Bipolar Disord. 2005;
7:126—-135. PMID: 15762853

13. ChouKR, Jiann-Chyun L, Chu H. The reliability and validity of the Chinese version of the Caregiver Bur-
den Inventory. Nurs Res. 2002; 51: 324-331. PMID: 12352781

14. Tarlow BJ, Wisniewski SR, Belle SH, Rubert M, Ory MG, Gallagher-Thompson D. Positive aspects of
caregiving: Contributions of the REACH project to the development of new measures for Alzheimer’s
caregiving. Research on Aging. 2004; 26: 429-453.

15. ChauTT, Hsiao TM, Huang CT, Liu HW. A preliminary study of family apgar index in the Chinese.
Kaohsiung Journal of Medical Sciences. 1991; 7: 27-31. PMID: 1990150

16. Xiao SY. Theory and application of Social Support Rating Scale. Journal of Clinical Psychiatry. 1994;
4:98-100 (in Chinese).

17. Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of iliness in the aged. The Index of
ADL: A standardized measure of biological and psychosocial function. JAMA. 1963; 185:914-919.
PMID: 14044222

18. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activities of daily
living. The Gerontologist. 1969; 9:179-186. PMID: 5349366

19. LuJ,LiD,LiF,ZhouA, Wang F, Zuo X, et al. Montreal cognitive assessment in detecting cognitive

impairment in Chinese elderly individuals: A population-based study. J Geriatr Psychiatry Neurol. 2011;
24:184-190. doi: 10.1177/0891988711422528 PMID: 22228824

PLOS ONE | DOI:10.1371/journal.pone.0132168 July 8, 2015 11/13


http://dx.doi.org/10.1007/s11910-012-0300-9
http://www.ncbi.nlm.nih.gov/pubmed/22864986
http://www.ncbi.nlm.nih.gov/pubmed/3721232
http://www.ncbi.nlm.nih.gov/pubmed/8150315
http://dx.doi.org/10.4103/0019-5545.44905
http://www.ncbi.nlm.nih.gov/pubmed/19742206
http://www.ncbi.nlm.nih.gov/pubmed/14620494
http://dx.doi.org/10.1177/0891988714524627
http://www.ncbi.nlm.nih.gov/pubmed/24614200
http://www.ncbi.nlm.nih.gov/pubmed/12451158
http://www.ncbi.nlm.nih.gov/pubmed/15762853
http://www.ncbi.nlm.nih.gov/pubmed/12352781
http://www.ncbi.nlm.nih.gov/pubmed/1990150
http://www.ncbi.nlm.nih.gov/pubmed/14044222
http://www.ncbi.nlm.nih.gov/pubmed/5349366
http://dx.doi.org/10.1177/0891988711422528
http://www.ncbi.nlm.nih.gov/pubmed/22228824

@’PLOS ‘ ONE

Measuring Caregiver Burden of People with AD

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Reisberg B, Auer SR, Monteiro IM. Behavioral pathology in Alzheimer's disease (BEHAVE-AD) rating
scale. Int Psychogeriatr. 1997; 8(Supplement S3): 301-308.

Torti FM, Gwyther LP, Reed SD, Friedman JY, Schulman KA. A multinational review of recent trends
and reports in dementia caregiver burden. Alzheimer Dis Assoc Disord. 2004; 18: 99—109. PMID:
15249854

Schulz R, O'Brien A, Czaja S, Ory M, Norris R, Martire LM, et al. Dementia caregiver intervention
research: In search of clinical significance. The Gerontologist. 2002; 42:589-602. PMID: 12351794

Schulz R, Mendelsohn AB, Haley WE, Mahoney D, Allen RS, Zhang S, et al. End-of-Life care and the
effects of bereavement on family caregivers of persons with dementia. The New England Journal of
Medicine. 2003; 349:1936-1942. PMID: 14614169

Gonyea JG, O’Connor M, Carruth A, Boyle PA. Subjective appraisal of Alzheimer’s disease caregiving:
The role of self-efficacy and depressive symptoms in the experience of burden. American Journal of
Alzheimer's Disease and Other Dementias. 2005; 20: 273-280. PMID: 16273992

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 of Geriatr Psychiatry. 2005; 20: 168-174.

Smith M, Gerdner LA, Hall GR, Buckwalter KC. History, Development, and future of the progressively
Lowered Stress Threshold: A conceptual model for Dementia care. J Am Geriatr Soc. 2004; 52:1755—
1760. PMID: 15450057

Tanji H, Ootsuki M, Matsui T, Maruyama M, Nemoto M, Tomita N, et al. Dementia caregivers' burdens
and use of public services. Geriatrics and Gerontology International. 2005; 5:94-98.

Huang SS, Lee MC, Liao YC, Wang WF, Lai TJ. Caregiver burden associated with behavioral and psy-
chological symptoms of dementia (BPSD) in Taiwanese elderly. Archives of Gerontology and Geriat-
rics. 2012; 55:55-59. doi: 10.1016/j.archger.2011.04.009 PMID: 21601931

Beeri MS, Werner P, Davidson M, Noy S. The cost of behavioral and psychological symptoms of
dementia in community dwelling Alzheimer’s disease patients. Int J of Geriatr Psychiatry. 2002; 17:
403-408.

Sink KM, Holden KF, Yaffe K. Pharmacological treatment of neuropsychiatric symptoms of dementia: A
review of the evidence. JAMA. 2005; 293: 596-608. PMID: 15687315

Zarit SH, Reever K, Bach-Peterson J. Relatives of the impaired elderly: Correlates of feelings of burden.
The Gerontologist. 1980; 20:649-655. PMID: 7203086

Arai 'Y, Kumamoto K, Washio M, Ueda T, Miura H, Kudo K. Factors related to feelings of burden among
caregivers looking after impaired elderly in Japan under the Long-Term Care insurance system. Psychi-
atry Clin Neurosci. 2004; 58:396—402. PMID: 15298653

Chou KR, LaMontagne LL, Hepworth JT. Burden experienced by caregivers of relatives with dementia
in Taiwan. Nurs Res. 1999; 48:206-214. PMID: 10414683

Zarit SH, Stephens MA, Townsend A, Greene R. Stress reduction for family caregivers: Effects of adult
daycare use. J Gerontol B Psychol Sci Soc Sci. 1998; 53:5267-277. PMID: 9750575

Aguglia E, Onor ML, Trevisiol M, Negro C, Saina M, Maso E. Stress in the caregivers of Alzheimer's
Patients: An experimental investigation in ltaly. American Journal of Alzheimer's Disease and Other
Dementias. 2004; 19:248-252. PMID: 15359564

Shurgot GR, Knight BG. Influence of neuroticism, ethnicity, familism, and Social support on perceived
burden in dementia caregivers: Pilot test of the Transactional stress and social support model. J Geron-
tol B Psychol Sci Soc Sci. 2005; 60: 331-334.

Li 'Y, Sprague D. Study on home caregiving for elders with Alzheimer's and memory impairment. lliness,
Crisis & Loss 2002; 10: 318-333.

Heru AM, Ryan CE, Igbal A. Family functioning in the caregivers of patients with dementia. Int J Geriatr
Psychiatry. 2004; 19: 533-537. PMID: 15211531

Heru AM, Ryan CE. Family functioning in the caregivers of patients with dementia: One-year follow-up.
Bull Menninger Clin. 2006; 70: 222—-231. PMID: 16981838

Tremont G, Davis JD, Bishop DS. Unique contribution of family functioning in caregivers of patients
with mild to moderate dementia. Dement Geriatr Cogn Disord. 2006; 21:170-174. PMID: 16397397

Kramer BJ. Gain in the caregiving experience: where are we? what next? The Gerontologist. 1997;
37:218-232. PMID: 9127978

Lawton MP, Kleban MH, Moss M, Rovine M, Glicksman A. Measuring caregiving appraisal. Journal of
Gerontology. 1989; 44:61-71.

Ericson I, Hellstrém I, Lundh U. What constitutes good care for people with dementia? British Journal of
Nursing. 2001; 10:710-714. PMID: 12048486

PLOS ONE | DOI:10.1371/journal.pone.0132168 July 8, 2015 12/183


http://www.ncbi.nlm.nih.gov/pubmed/15249854
http://www.ncbi.nlm.nih.gov/pubmed/12351794
http://www.ncbi.nlm.nih.gov/pubmed/14614169
http://www.ncbi.nlm.nih.gov/pubmed/16273992
http://www.ncbi.nlm.nih.gov/pubmed/15450057
http://dx.doi.org/10.1016/j.archger.2011.04.009
http://www.ncbi.nlm.nih.gov/pubmed/21601931
http://www.ncbi.nlm.nih.gov/pubmed/15687315
http://www.ncbi.nlm.nih.gov/pubmed/7203086
http://www.ncbi.nlm.nih.gov/pubmed/15298653
http://www.ncbi.nlm.nih.gov/pubmed/10414683
http://www.ncbi.nlm.nih.gov/pubmed/9750575
http://www.ncbi.nlm.nih.gov/pubmed/15359564
http://www.ncbi.nlm.nih.gov/pubmed/15211531
http://www.ncbi.nlm.nih.gov/pubmed/16981838
http://www.ncbi.nlm.nih.gov/pubmed/16397397
http://www.ncbi.nlm.nih.gov/pubmed/9127978
http://www.ncbi.nlm.nih.gov/pubmed/12048486

@’PLOS ‘ ONE

Measuring Caregiver Burden of People with AD

44. JiP, Xiao SZ, Sun P. Qualitative research on caring experiences of female family caregivers of patients

with dementia. Journal of Nursing Administration. 2010; 10:787-789 (in Chinese).

45. Padierna A, Martin J, Aguirre U, Gonzalez N, Munoz P, Quintana JM. Burden of caregiving amongst
family caregivers of patients with eating disorders. Soc Psychiatry Psychiatr Epidemiol. 2013; 48:151—
161. doi: 10.1007/s00127-012-0525-6 PMID: 22722535

PLOS ONE | DOI:10.1371/journal.pone.0132168 July 8, 2015 13/13


http://dx.doi.org/10.1007/s00127-012-0525-6
http://www.ncbi.nlm.nih.gov/pubmed/22722535

