
1. Introduction

The world’s population is aging rapidly and the number of peo-

ple suffering from dementia is also increasing rapidly.1 Because the

symptoms of dementia affect functional ability, people with demen-

tia require assistance from their caregivers for performing activities

of daily living, which places a heavy burden on caregivers.2 Care-

givers need to cope with inappropriate behaviors from the care re-

ceivers with dementia (e.g., aggression, agitation, wandering, and

other disruptive behaviors).3

Moreover, caregivers of people with dementia have to take a

leave of absence or quit the jobs in order to provide the necessary

care, which results in reducing income.4 In Taiwan, caregivers of peo-

ple with dementia also face substantial psychological and emotional

challenge. Studies in Taiwan have reported high prevalence rates of

depression (23.7–43.8%) and anxiety (37.4%) among informal care-

givers of people with dementia.5,6 These mental health issues are

often attribute to neuropsychiatric symptoms of care receivers and

the associated caregiving burden. Moreover, affiliate stigma, where

caregivers internalize public stigma toward dementia, has been shown

to further exacerbate caregiver burden and mental health issues.5–7

These findings highlight the importance of culturally validated tools

for assessing caregiver burden and designing tailored interventions

to support caregivers in Taiwan.

The Novak Caregiver Burden Inventory (CBI) is a widely used

measure for assessing caregiver burden.8 The CBI contains five do-

mains, including time-dependence burden, developmental burden,

physical burden, social burden, and emotional burden. The time-

dependent burden domain refers to the challenges that arise from

time demands and restraints arising from caregiving responsibilities.

The developmental burden domain refers to caregivers’ feelings of

being off time during their personal development with respect to

peers. The physical burden domain describes the strain and demands

placed on the caregivers’ physical health, energy, and strength. The

social domain describes the impact of caregiving on social roles.

The emotional burden domain refers to negative emotions that care-

givers may experience due to the care receiver’s bizarre and unpre-
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S U M M A R Y

Background: The Novak Caregiver Burden Inventory (CBI) is commonly used to assess caregiver burden

in caregivers of people with dementia. Although the CBI’s five-factor structure has been supported in

previous studies, the unidimensionality of each individual domain requires further validation, particu-

larly in culturally specific populations and disease contexts. This study aimed to examine the domain-

level unidimensionality of the CBI among caregivers of people with dementia in Taiwan. Internal consis-

tency and ceiling and floor effects were also examined.

Methods: A total of 200 caregivers of people with dementia completed the CBI. The mean ages of the

caregivers was 55.9 years (standard deviation = 13.4), with the most were female (70.0%), and an aver-

age caregiving duration was 5.2 years (standard deviation = 4.2). Confirmatory factor analysis (CFA) and

Rasch analysis were performed to examine the unidimensionality of each domain. Cronbach’s alpha

was applied to examine internal consistency. The percentages of participants with maximum and mini-

mum scores in each domain were used to estimate ceiling and floor effects, respectively.

Results: The four CFA fit indices of the five domains were: comparative fit index = 0.98–1.00, Tucker-

Lewis index = 0.95–1.00, root mean square error of approximation = 0.000–0.170, and standardized

root mean square residual = 0.023–0.055. Based on Rasch analysis, Infit and outfit mean squares of the

five domains were 0.61–1.69 and 0.61–1.43, respectively. The alpha values of the five domains were

0.79–0.92. Ceiling effects ranged from 2.5% to 17.5% and floor effects ranged from 1.0% to 9.5%.

Conclusion: Our results supported the unidimensionality, demonstrated good internal consistency, and

showed no notable ceiling or floor effects in the five CBI domains for caregivers of people with demen-

tia. The total score for each domain can be utilized to indicate domain-specific caregiver burden.
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dictable behaviors.9 The multidimensional domains provide a com-

prehensive depiction of caregiver burden in the context of caring,

which is useful for determining the specific aspects of burden in clini-

cal and research settings.

Construct validity imply whether a measure assesses the under-

lying construct that is intended to assess. Unidimensionality (i.e., the

unidimensional model) is a type of construct validity that verifies

whether the items of a domain reflect a singular underlying con-

struct.10 Evaluation of unidimensionality of the singular CBI domain

is essential to ensure that the sum score of a domain represents its

specific aspect of caregiver burden.

The CBI has shown satisfactory internal consistency, test-retest

reliability, and convergent validity in caregivers of people with de-

mentia.11,12 The factor structure has been investigated in caregivers

of people with dementia using exploratory factor analysis.12,13 While

the overall five-factor structure of the CBI has been supported th-

rough confirmatory factor analysis (CFA) in previous researches,14,15

this evidence primarily comes from studies involving caregivers of

people with other diseases, rather than dementia. The unidimen-

sionality of each individual domain also remains insufficiently exam-

ined using advanced psychometric methods, such as Rasch analysis,

particularly among caregivers of people with dementia in Taiwan. In

addition, earlier studies have explored caregiver burden and its im-

pact,5–7 yet there is still a lack of psychometric evidence supporting

domain-level unidimensionality within the CBI for this specific po-

pulation. Our study built on this body of work by using both CFA and

Rasch analysis to rigorously examine the domain-level unidimen-

sionality of the CBI among caregivers of people with dementia in Tai-

wan. We also assessed internal consistency as well as ceiling and

floor effects to provide comprehensive psychometric evidence.

2. Methods

2.1. Participants

We recruited caregivers of people with dementia from two hos-

pitals in northern Taiwan between April and December 2022. The in-

clusion criteria were as follows: (1) caring for people with dementia

for more than four hours a day; (2) continuously caring for people

with dementia for more than one year; (3) over 20 years of age; (4)

care receiver with a diagnosis of dementia according to the Diagnos-

tic and Statistical Manual of Mental Disorders, fifth edition; and (5)

willingness to sign informed consent to participate in the study. The

exclusion criteria were as follows: (1) caring for others with physical

or mental illness; (2) receiving psychotherapy within two months;

and (3) having conditions to prevent participation in the study (e.g.,

severe visual impairment).

2.2. Procedures

After obtaining written consent from eligible participants, each

completed the CBI. We obtained demographic data (i.e., sex, age,

education, marital status, employment, relationship with the care

receiver, and care duration) using a questionnaire. This study was

approved by the ethics committee at the Shin Kong Wu Ho-Su Me-

morial Hospital, Taipei, Taiwan (approval number: 20211107R). All

participants provided written informed consent before enrolment.

2.3. Measures

The Taiwanese version of the CBI was used in this study.16,17 The

CBI is a self-reported caregiver burden measure that includes 24

items across five domains (Appendix 1). Each item was rated on a

five-point scale: 0 = not at all, 1 = a little, 2 = moderately, 3 = much,

and 4 = very much. The four domains (i.e., time-dependence burden,

development burden, social burden, and emotional burden) had five

items with score range is 0–20. The physical burden domain consists

of four items, and its score is multiplied by 1.25 to obtain an equiva-

lent score range of 0–20. The total CBI score ranges from 0 to 100,

where higher domain scores indicated higher domain-specific care-

giver burden.9

2.4. Data analysis

CFA was conducted using the LISREL 8.8 software to evaluate the

unidimensionality of each domain. The diagonally weighted least

squares estimator was used to estimate the CFA parameters.18,19 Four

indices were applied to examine the data model fit: the comparative

fit index (CFI), Tucker-Lewis index (TLI), root mean square error of ap-

proximation (RMSEA), and standardized root mean square residual

(SRMR). The requirements of a good model fit were CFI � 0.95, TLI �

0.95, RMSEA � 0.08, and SRMR � 0.08.10,20,21 The factor loading of

items was estimated to show the correlation between each item and

its corresponding domain. The standard of item factor loading was �

0.40.10 Internal consistency was investigated using Cronbach’s alpha

(�). The values of � � 0.70 and � 0.90 were good for used in group

comparisons and individual comparisons, respectively.22

Rasch analysis with a rating scale model was performed using

the WINSTEPS software. Infit and outfit statistics were used to ascer-

tain whether item responses fit the unidimensional model. An item

with infit or outfit mean square (MnSq) between 0.5 and 1.5 demon-

strated item fit.23 Moreover, we performed principal components

analysis on the standardized residuals and the criterion of unidimen-

sionality was the eigenvalue of the first contrast < 2.0.24

Ceiling and floor effects were examined for each domain of the

CBI. Ceiling and floor effects were evaluated by calculating the per-

centage of participants with maximum and minimum scores in each

domain, respectively. A percentage � 20.0% demonstrated notable

ceiling and floor effects.25

3. Results

Two hundred caregivers of people with dementia completed

the CBI. The mean ages of the caregivers was 55.9 years and most

were female (70.0%). Two-thirds of the caregivers were married

(66.5%) and more than half had an education level of college or

higher. Table 1 provides further characteristics of the caregivers.

Table 2 displays the CFA results for the fit statistics of the five CBI

domains. The CFA results for the overall model were: CFI = 0.99, TLI =

0.99, RMSEA = 0.053, and SRMR = 0.064. The Cronbach’s � for the

overall scale was 0.94. The time-dependence burden domain ful-

filled the pre-set requirements of the unidimensional model using

four fit indices. The RMSEA index was 0.108–0.119 in the four do-

mains (i.e., development burden, physical burden, social burden,

and emotional burden). If not considering the RMSEA index, the other

three indices met the requirements of unidimensional model (CFI =

0.98–0.99, TLI = 0.95–0.98, and SRMR = 0.033–0.055) in these four

domains. The results of internal consistency of the five domains

were � = 0.79–0.92. The item factor loadings for the time-depend-

ence burden, development burden, physical burden, social burden,

and emotional burden domains were 0.72–0.85, 0.76–0.86, 0.87–

0.97, 0.59–0.84, and 0.69–0.92, respectively (Table 3).

Regarding Rasch analysis, the items of four domains (i.e., time-

dependence burden, development burden, physical burden, and
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emotional burden) met the unidimensional model (the infit/outfit

MnSqs were 0.78–1.17, 0.85–1.16, 0.61–1.20, and 0.69–1.34, re-

spectively) (Table 3). Only one item of the social burden domain re-

vealed misfit (item 17 “I’ve had problems with my marriage”) with

infit MnSq = 1.69. The other items of the social burden domain fit

the unidimensional model (infit MnSq = 0.70–1.23 and outfit MnSq

= 0.71–1.19). The eigenvalues of the first contrast were 1.5, 1.8,

1.9, 1.7, and 1.8 in the time-dependence burden, development

burden, physical burden, social burden, and emotional burden, re-

spectively.

The percentages of participants with the maximum scores in the

respective domains were 3.5% (time-dependence burden), 2.5%

(developmental burden), 4.5% (physical burden), 12.5% (social bur-

den), and 17.5% (emotional burden). The percentages of partici-

pants with the minimum scores in the respective domains were 1.0%

(time-dependence burden), 3.5% (development burden), 9.5% (phy-

sical burden), 1.0% (social burden), and 0.5% (emotional burden).

4. Discussion

To our knowledge, the present study is the first to evaluate the

construct validity of the CBI using both methods (i.e., CFA and Rasch

analysis) in caregivers of people with dementia. The results of the

CFA and Rasch analysis demonstrated sufficient unidimensionality

for all five domains of the CBI, indicating that the items of each do-

main assess a unidimensional construct. Hence, the scores for each

item were aggregated to represent each distinct construct. In terms

of clinical implications, future users can utilize the CBI domain score

to characterize and elucidate the domain-specific caregiver burden

in caregivers of people with dementia.

The time-dependence burden domain revealed a good model

fit in CFA and Rasch analysis. All the items in five domains had high

factor loadings. Four domains (i.e., development burden, physical

burden, social burden, and emotional burden) met the requirements

of the CFA indices, except for the RMSEA index. A possible reason for

the RMSEA index is influenced by the number of items. The RMSEA

decreased as the number of items increased.26 The number of items

in each of the four domains was limited number of items (i.e., 4–5

items). Future studies could consider increasing the number of items

in these domains to decrease the RMSEA statistic.

Regarding the results of the Rasch analysis, the items fit the as-

sumptions of the Rasch unidimensional model, except for one item

(item 17, marriage problems) in the social burden domain, showing

poor fitting in the infit MnSq (> 1.5). The infit statistic is responsive to

the pattern of responses to item that is tailored to the persons.27

Sixty-six percent of caregivers in this study stated not at all descrip-

tive (score = 0) on item 17. Previous studies on factor structure using

exploratory factor analysis of 24 items showed 4-factor model for
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Table 2

Fit indices of confirmatory factor analysis and Cronbach’s �.

Domain Number of items CFI TLI RMSEA SRMR Internal consistency (�)

Time-dependence burden 5 1.00 1.00 0.000 0.023 0.87

Development burden 5 0.98 0.97 0.119 0.044 0.88

Physical burden 4 0.98 0.95 0.170 0.033 0.92

Social burden 5 0.98 0.95 0.115 0.055 0.79

Emotional burden 5 0.99 0.98 0.108 0.055 0.83

CFI: comparative fit index; RMSEA: root mean square error of approximation; SRMR: standardized root mean square residual; TLI: Tucker-Lewis index.

Table 1

Characteristics of carers (n = 200).

Characteristic

Age (mean year [SD]) 55.9 (13.4)0.

Gender, n (%)

Male 60 (30.0)

Female 140 (70.0)0

Education, n (%)

Elementary school and below 20 (10.0)

High school 58 (29.0)

College and above 122 (61.0)0

Marital status, n (%)

Single 52 (26.0)

Married 133 (66.5)0

Divorced 15 (7.5)0

Employment, n (%)

No 100 (50.0)0

Full time 67 (33.5)

Part time 33 (16.5)

Relationship with care receiver, n (%)

Spouse 41 (20.5)

Child 126 (63.0)0

Others 33 (16.5)

Care duration (mean year [SD]) 5.2 (4.2)0.

SD: standard deviation.

Table 3

Factor loading and statistics of Rasch analysis.

Domain and item
Factor

loading

Difficulty

logit

Infit

MnSq

Outfit

MnSq

Time-dependence burden

1 0.85 -0.46 0.91 0.84

2 0.78 -0.85 1.12 1.00

3 0.82 -0.74 0.79 0.78

4 0.83 -0.20 1.10 1.06

5 0.72 -1.85 1.11 1.17

Development burden

6 0.86 -0.38 0.85 0.85

7 0.80 -0.84 1.02 0.98

8 0.82 -0.35 1.10 1.09

9 0.82 -0.18 0.82 0.84

10 0.76 -0.08 1.16 1.15

Physical burden

11 0.87 -0.83 1.18 1.20

12 0.97 -0.28 0.61 0.61

13 0.87 -1.38 1.17 1.09

14 0.88 -0.83 0.98 0.98

Social burden

15 0.84 -0.46 0.70 0.71

16 0.77 -0.06 0.86 0.87

17 0.59 -0.88 1.69 1.43

18 0.80 -0.08 0.74 0.79

19 0.64 -0.28 1.23 1.19

Emotional burden

20 0.82 -0.65 1.07 1.02

21 0.92 -1.01 0.77 0.69

22 0.86 -0.64 0.94 0.73

23 0.72 -0.40 1.34 1.15

24 0.69 -1.41 1.05 1.04

MnSq: Mean Square.



caregivers of people with dementia (i.e., time-dependence burden,

physical burden, social burden, and emotional burden). In these pre-

vious studies, five items (items 11, 15, 16, 20, and 24) displayed low

factor loadings, and one item (item 18) was deleted.12,13 Our find-

ings on misfitting items were not consistent with those of previous

studies in Iran and Italy. There are two potential reasons for this dis-

crepancy. First, individuals residing in different countries possess

varying perspectives on caregiver burden.28 Second, the characteris-

tics of the samples in this study differed from those in previous stud-

ies. The majority of our samples were children of the care receiver,

and half of them were currently employed. Moreover, 33.5% of the

participants in this study were non-marital, and thus, more than half

of the participants did not perceive marital problems while taking

care of their care receivers. From the CFA results of this study, item

17 showed sufficient factor loading and the five items of the social

burden domain demonstrated a unidimensional model. Therefore,

item 17 was retained in this study.

Good internal consistency of each domain in the CBI was con-

firmed, indicating item homogeneity of each domain. Our reliability

results were similar to those of previous studies.9,10 Thus, caregivers

tended to provide consistent responses to items in each domain. In-

ternal consistency of the physical burden domain (� > 0.90) is suffi-

cient for individual comparisons of domain scores and those of the

other four domains (� > 0.70) are satisfactory for group comparisons

of domain scores in caregivers of people with dementia. No ceiling

or floor effects were observed in the five domains, demonstrating

that these domains can distinguish domain-specific functions of

caregivers of people with dementia across the high and low score

ranges. Overall, adequate internal consistency and no notable ceiling

or floor effects provided additional evidence of the psychometric

properties of these five domains.

One limitation of this study was the use of a convenience sam-

ple from two hospitals in northern Taiwan, which may limit general-

izability due to potential sampling bias related to cultural context

and caregiver demographics (e.g., predominantly female, higher

education levels). Additionally, we did not collect data on caregivers’

personal health condition, which may have influenced their per-

ceived burden. Future studies should include more diverse and re-

presentative samples, consider caregivers’ health status, and ex-

plore caregiver burden longitudinally to further validate the CBI.

5. Conclusions

The unidimensionality of the five CBI domains was supported in

this study. Each domain captured the domain-specific burden of

caregivers of people with dementia. Moreover, the five domains

showed good internal consistency with no noticeable ceiling or floor

effects. Therefore, the CBI is a valid and reliable caregiver burden

measure for caregivers of people with dementia. The use of each do-

main in the CBI may assist clinicians and researchers in assessing

multidimensional caregiver burden and facilitating appropriate clini-

cal decisions.
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