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for family caregivers of dementia patients. This is a
longitudinal study to find predictors of care costs and
caregiver burden and to identify modifiable factors which
could alleviate burden. Besides the main study, there are
also two related papers: the first one seeks to find an
valid short version of the Zarit Burden Interview (ZBI)
using caregiver burden data collected at baseline, and the
second study examined the use of long-term care services
(LTC) by families with a demented elderly person

Methods: The follow-up study of 167 dementia
patient - caregiver dyads was conducted between 2005/11 and
2016/6 1in a dementia clinic at NCKU hospital. Data
collected included patient characteristics, caregiver
characteristics, relationship to patient, and social
support to caregivers. Caregiver burden was measured by
Zarit Burden Interview instrument. The association between
each predictor variable and cost of care and caregiver
burden scores was examined using linear mixed models.

Results: Multivariate analysis on predictors of care costs
showed that functional declines measured by ADL had a
greater impact on all cost outcomes as compared to
behavioral disturbance measured by NPI, which showed no
impact on any costs. However, patients’ behavioral
disturbance was a significant predictor of caregiver
burden. If caregiver rated their economic status as having
difficulty, they also reported higher caregiver burden; in
contrast, caregivers who were better-off reported
significantly higher care costs but lower caregiver burden.
Results from linear mixed model using two waves of
caregiver burden also found patients’ behavioral
disturbance and caregiver’ s economic status to be the most
significant predictors, while controlling other variables.

Conclusions: Although this study found that predictors of
care costs seemed to be different from the predictors of
caregiver burden, providing training to caregivers in
addressing dementia patient’ behavioral disturbance may be
an effective way to reduce caregiver burden We recommend
the government to consider the need of caregiver support in
addition to services targeted at dementia patients and to
strengthen educational campaigns to caregivers.

dementia, informal caregivers, caregiver burden, care costs
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Abstract

Objective: The progression of dementia needs continued care provision and poses both
psychological and financial burden for family caregivers of dementia patients. This is a
longitudinal study to find predictors of care costs and caregiver burden and to identify
modifiable factors which could alleviate burden. Besides the main study, there are also two
related papers: the first one seeks to find an valid short version of the Zarit Burden Interview
(ZBI) using caregiver burden data collected at baseline, and the second study examined the
use of long-term care services (LTC) by families with a demented elderly person

Methods: The follow-up study of 167 dementia patient—caregiver dyads was conducted
between 2005/11 and 2016/6 in a dementia clinic at NCKU hospital. Data collected included
patient characteristics, caregiver characteristics, relationship to patient, and social support to
caregivers. Caregiver burden was measured by Zarit Burden Interview instrument. The
association between each predictor variable and cost of care and caregiver burden scores was
examined using linear mixed models.

Results: Multivariate analysis on predictors of care costs showed that functional declines
measured by ADL had a greater impact on all cost outcomes as compared to behavioral
disturbance measured by NPI, which showed no impact on any costs. However, patients’
behavioral disturbance was a significant predictor of caregiver burden. If caregiver rated their
economic status as having difficulty, they also reported higher caregiver burden; in contrast,
caregivers who were better-off reported significantly higher care costs but lower caregiver
burden. Results from linear mixed model using two waves of caregiver burden also found
patients’ behavioral disturbance and caregiver’s economic status to be the most significant
predictors, while controlling other variables.

Conclusions: Although this study found that predictors of care costs seemed to be different
from the predictors of caregiver burden, providing training to caregivers in addressing
dementia patient” behavioral disturbance may be an effective way to reduce caregiver burden
We recommend the government to consider the need of caregiver support in addition to
services targeted at dementia patients and to strengthen educational campaigns to caregivers.

Keywords: dementia, informal caregivers, caregiver burden, care costs



Measuring burden in dementia caregivers: confirmatory factor analysis for
short forms of the Zarit Burden Interview

Archives of Gerontology and Geriatrics 68 (2017) 8-13
http://dx.doi.org/10.1016/j.archger.2016.08.005

Abstract

Introduction: To examine the psychometric properties of different short versions of the Zarit
Burden Interview (ZBI), and to find an efficient and valid short version for clinical use
among dementia caregivers.

Materials and Methods: A total of 270 Taiwanese dementia caregivers filled out the full
form of the ZBI, which contains 22 items. Using the 22-item ZBI, we used confirmatory
factor analysis (CFA) to calculate the fit indices of all proposed short versions with various
items to determine useful short versions. Additional associations between each useful short
version and informal care hours, as well as subjective financial situations, were examined to
understand their concurrent validity.

Results: Based on the CFA results, three short versions of the ZBI, performed excellently
(4-item version: comparative fit index [CFI]=1.000, Tucker-Lewis index [TLI]=1.035,
standardized root mean square residual [SRMR]=0.019, and root mean square error of
approximation [RMSEA]=0.000; 8-item version: CFI1=0.970, TLI=0.958, SRMR=0.045, and
RMSEA=0.065; 12-item version: CFI=0.959, TLI=0.950, SRMR=0.053, and
RMSEA=0.075). In addition, the 12-item ZBI, as compared with other versions, had a higher
correlation with the number of informal care hours. The 12-item ZBI was also highly
correlated with the original 22-item ZBI (r=0.952).

Conclusions: We found the 12-item ZBI to be a promising measure for healthcare providers
to assess the burden of dementia caregivers quickly and efficiently.

Keywords: caregiver; confirmatory factor analysis; dementia; validity; Zarit Burden

Interview



1.Introduction

Caring for people with dementia, including Alzheimer’s disease, is very likely to present
a severe burden for caregivers because of the need to provide continuous day-to-day
supervision and care, including assistance with the patients’ activities of daily living (ADLS)
and instrumental ADLs (IADLs) (Ankri, Andrieu, Beaufils, Grand, & Henrard, 2005).
Moreover, such caregivers need to tolerate and cope with the inappropriate and/or violent
behaviors from their relatives suffering from Alzheimer’s disease (Zarit, Reever, &
Bach-Peterson, 1980). While caregivers often cooperate with healthcare professionals to
provide better treatment (Chang et al., 2015), those with severe burden may be less capable to
work with healthcare professionals, and in extreme cases this can even jeopardize the health
of caregivers (Schreiner, Morimoto, Arai, & Zarit, 2006; Zarit, Todd, & Zarit, 1986).
Assessing caregiver burden may thus help healthcare professionals to prevent both caregivers
and patients from the worst outcomes in this context.

The Zarit Burden Interview (ZBI) is one of the most commonly used scales that measure
caregiver burden. However, the structure of the ZBI has been debated for decades. Some
studies propose using a multidimensional structure, ranging from two to five factors (Ankri et
al., 2005; Bédard et al., 2001; Cheah, Han, Chong, Anthony, & Lim, 2012; Cheng, Kwok, &
Lam, 2014; Knight, Fox, & Chou, 2000; Ko, Yip, Liu, & Huang, 2008). In contrast, others
propose a unidimensional structure using short form of the ZBI with the number of items
ranging from four to 12 (Arai, Tamiya, & Yano, 2003; Bédard et al., 2001; Ballesteros et al.,
2012; Gort et al., 2005; Gort et al., 2010; Higginson, Gao, Jackson, Murray, & Harding,
2010). The various recommendations in the literature make it difficult for healthcare
professionals to decide which structure and/or version of ZBI should be used. Some
researchers have noted the problem of diverse structures in ZBI, and thus compared the
different structures of ZBI (Cheng et al., 2014; Knight et al., 2000).

The benefits of multidimensionality for the ZBI are obvious; for example, measurements
of caregiver burden being multidimensional can provide more holistic and precise results,
because caregivers with an identical score may have burdens that differ in certain aspects
(Cheah et al., 2012). Unfortunately, the debate on multidimensional structures of the ZBI is
yet to be resolved, and it is very likely that different structures will be needed in different
cultures, especially in Western versus Eastern contexts. Cultural values significantly
influence the coping styles of caregivers, their interpretations of social support, and how they
express emotional distress (Knight & Sayegh, 2010). That is, culture factors may account for
the diverse results of the multidimensional structures of the ZBI, though we still cannot
identify which specific culture characteristics are involved. As a result, the current problem is
that there is no consistent structure of the ZBI for healthcare providers to utilize. Several
studies (Cheng et al., 2014; Knight et al., 2000; Longmire & Knight, 2011; Lu, Wang, Yang,
& Feng, 2009; Siegert, Jackson, Tennant, & Turner-Stokes, 2010) have used CFA to compare
different ZBI structures, and their results are not comparable. For example, Cheng et al.
(2014) finally suggested a 4-factor structure with 18 items, while Knight et al. (2010)
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proposed a 3-factor structure with 14 items.

Because of the uncertainty of the structure, we propose to use a short version of
unidimensional ZBI measuring the global burden instead. By using a short form of the ZBl,
healthcare providers would need significantly less time to evaluate caregiver burden, and this
process would also be easier for caregivers. In other words, using a good short version can be
premised on ease of administration and possibly screening in busy clinical settings or
intervention/population studies. We also justify the reasons of adopting a short version
include (1) being a surrogate of role strain, personal strain and total ZBI score; (2) being
potentially constituted by few items. Nevertheless, there are currently different versions of
unidimensional ZBI and further efforts are needed for version selection.

The main purpose of this study was to compare six proposed unidimensional ZBI in a
sample of Taiwan caregivers for dementia patients using confirmatory factor analysis (CFA),
and to determine which version was the most suitable in this context.

2. Method
2.1 Participants and procedure

We recruited 286 dementia patient—caregiver dyads at the dementia clinic in a national
university hospital in southern Taiwan from November 2013 to April 2015. We included
patients whose medical records contained a diagnosis of dementia according to the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V) criteria.
Dementia subtypes included mostly Alzheimer’s disease (n=224), but also dementia with
Lewy bodies (n=9), vascular dementia (n=6), and other unspecified types. The inclusion
criteria required that dementia patients were living in the community and had an informal
caregiver. The caregiver of the dementia patient must be a family member who had cared for
the patient for at least 12 months, be >18 years of age, and fluent in either Mandarin or
Taiwanese. After excluding 10 patients who moved to a nursing home, four withdrawals, and
two incomplete responses, our final sample included 270 community-dwelling dyads. Ethical
approval was obtained from the National Cheng Kung University Hospital Institutional
Review Board before this study began (IRB No: B-ER-102-173). Data were collected using
telephone interviews with caregivers after obtaining written consent for the study from the
caregivers and the patients. For cognitively impaired patients who could not provide their
signatures, proxy consent was obtained from their family caregiver.

We collected data on baseline demographics (age, gender, and educational level),
marital status, and relationship to the patient from caregivers using questionnaires. The ZBI
(Zarit et al., 1980) assessed subjective caregiver burden, while unpaid caregiver (informal
care) time was collected using Resource Utilization in Dementia (RUD) instrument (Wimo et
al., 2013). Informal care time was categorized into hours spent on Activities of Daily Living

(ADL), Instrumental Activities of Daily Living (IADL), and supervision for the person with
3



dementia in the past week before the interview. Moreover, one survey question on financial
burden (“Does your family have difficulty paying living expenses every month?””) was used
as a criterion for testing known-group validity.

2.2 Zarit Burden Interview (ZBI)

All 22 items on the ZBI are rated on a 5-point scale from 0 (not at all) to 4 (extremely),
and a higher ZBI score indicates a higher level of caregiver burden. The internal consistency
of'the ZBI has been reported as satisfactory (a=0.92; Hébert, Bravo, & Préville, 2000),
including the Chinese version for Taiwanese subjects (0=0.89; Ko et al., 2008). Moreover,
the test-retest reliability for a two-week interval is excellent for the Chinese version of the
ZBI (intraclass correlation coefficient=0.88; Ko et al., 2008). The most used two domains of
the ZBI are personal strain and role strain. In the current study we also found that the internal
consistency was adequate for 22 items (a=0.855), and the item descriptions are presented in
the Appendix. In addition, we compared the psychometric properties of the following six
short versions: 4-item (Bédard et al., 2001; Gort et al., 2005), 6-item (Higginson et al., 2010),
7-item (Gort et al., 2010), 8-item (Arai et al., 2003), and 12-item (Ballesteros et al., 2012).
The reason of not including other existed short ZBI (e.g., Cheng et al., 2014; Longmire &
Knight, 2011) is we tried to compare the versions with 12 or fewer items and derived using
the uni-dimensional approach.

2.3 Statistical analysis

We examined six CFA single-factor models and performed their fit statistics. All models
were estimated using maximum likelihood estimation based on absolute skewness (0.027 to
1.979) and kurtosis (0.297 to 3.089) values of less than 3 and 8, respectively, suggesting a
normal distribution(Kline, 2015; Lin, Luh, Cheng, Yang, & Ma, 2014). The %* should be
nonsignificant to indicate a good data-model fit, but we did not use this statistic to assess the
fit of any model, as it is too sensitive to a large sample size (Wu, Chang, Chen, Wang, & Lin,
2015). Therefore, we used the following fit indices instead: comparative fit index (CFl),
Tucker-Lewis index (TLI), standardized root mean square residual (SRMR), and root mean
square error of approximation (RMSEA). The values of CFI and TLI that are > 0.95, and of
the SRMR and RMSEA that are < 0.05 suggest excellent data-model fit, while alternatives of
> 0.90 and < 0.08 suggest acceptable fit (Cheng et al., 2014; Tsai et al., 2015).

Using the above fit statistics, we aimed to determine which model had all indices that
were acceptable and/or excellent. If the results showed that there were several acceptable
models, we then compared their factor loadings, internal consistency using Cronbach’s a, and
their correlations with the average scores of the 22-item ZBI and its two domains. In addition,
the correlations between the acceptable models and informal care hours were computed. The
known-group validity was also assessed using a one-way analysis of variance (ANOVA) with
Bonferroni correction to determine the sensitivity of acceptable models.

LISREL 8.8 (Scientific Software International, Lincolnwood, IL, USA) was used for all
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CFA models, and SPSS 16.0 (SPSS Inc., Chicago, IL, USA) was used for descriptive
analyses, internal consistency, correlations, and known-group validity.

3. Results

The mean (SD) age of the caregivers was 59.99 (13.22) years, and most of them were
married (81.5%). More than half of the caregivers were female (63.0%) and two-thirds of
them had an educational status of senior high school or above. Most of their relationships to
the care-recipient were spouses (40.4%) or children (45.9%), slightly less than half of them
had a full-time job (43.7%), and most of them lived with the care-recipient (77.8%). The
caregivers seemed to spend more time taking care of their care-recipients’ IADL
(mean=14.91 hours/week) than their ADL (mean=6.58 hours/week), while the average total
informal care hours, including supervision, was 48.83 per week. In addition, the average
duration of care was 4.63 years (Table 1).



Table 1. Characteristics of the caregivers (N=270)

Age (years), M+SD
Gender (women), n (%)
Marital status, n (%)
Married
Single
Divorced
Educational status, n (%)’
[literate
Primary school
Junior high school
Senior high school
College or above
Employment (yes), n (%)
Relationship to care-recipient, n (%)
Spouse
Child
Child-in-law
Others
Living with care-recipient, n (%)
Financial situation
Have more than enough money
Have enough money
Have some difficulty
Have great difficulty
Informal care hours per week, M+SD
Care for activity of daily living (ADL)
Care for instrumental ADL (IADL)
Care for ADL and IADL
Care for ADL, IADL, and supervision
Care duration (years), M+SD?

59.99+13.22
170 (63.0)

220 (81.5)
42 (15.6)
8 (3.0)

12 (4.4)
45 (16.7)
29 (10.7)
93 (34.4)
90 (33.3)
118 (43.7)

109 (40.4)
124 (45.9)
32 (11.9)
5 (1.9)
210 (77.8)

52 (19.3)
167 (61.9)
41 (15.2)
10 (3.7)

6.58+8.93
14.91+9.90
21.49+15.71
48.83+41.23
4.63+3.10

"With one missing value



Table 2 summarizes the fit statistics for all the proposed ZBI frameworks. If not
considering the significant x?, four unidimensional models had the remaining four fit indices
that fulfilled the requirements: these were the 4-item (Gort et al., 2010) and the 7-item (Gort
et al., 2005) models proposed by Gort et al., the 8-item model from Arai et al. (2003), and the
12-item model of Ballesteros et al. (2012). In addition, the 6-item model proposed by
Higginson et al. (2010) had fit statistics close to requirements. As a result, we only removed
the 4-item model from Bedard et al. (2001), which had unsatisfactory fit indices, for the

following analyses.

Table 2. Reliability and fit statistics for different structures of the Zarit Burden Interview

Study No. of item Cronbach’sa  CFI _ TLI SRMR RMSEA
Bédard et al. (2001) 4 0.663 0925 0.774 0063 0.160
Gort et al. (2010) 4 0.463 1.000 1.035 0.019  0.000
Higginson et al. (2010) 6 0.790 0.965 0.942 0.044  0.094
Gort et al. (2005) 7 0.827 0.975 0.962 0.042  0.080
Arai et al. (2003) 8 0.768 0.970 0.958 0.045  0.064

Ballesteros et al. (2012) 12 0.842 0.959 0.950 0.053 0.075

Note: CFI = comparative fit index; TLI = Tucker-Lewis index; SRMR = standardized root

mean square residual; RMSEA = root mean square error of approximation

We further examined the internal consistency of the six short forms of the ZBlI (i.e.,
4-item, 6-item, 7-item, 8-item, and 12-item ZBIl), and found that only the 4-item ZBI had
unsatisfactory reliability (¢=0.463 and 0.663). In addition, the correlations between the five
short forms, the full form ZBI (i.e., 22-item ZBIl), and informal care hours were calculated.
The results showed that the 12-item ZBI had the highest correlation with the 22-item ZBI
(r=0.952) and with informal care hours (r=0.232 to 0.386; Table 3). We found a similar trend
that the 12-item ZBI outperformed the 4-item and 8-item ZBIs with regard to the
known-group validity. Table 4 shows that the 6-item, 7-item, 12-item and 22-item ZBIs
distinguished the levels of caregiver burden based on different financial situations. Caregiver
burden was significantly heavier for caregivers who had some or great difficulty in paying
living expenses than for those who had enough or more than enough money. On the other
hand, both the 4-item and 8-item ZBls did not detect a significant difference in caregiver
burden between caregivers who had some difficulty in paying expenses versus those who
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were better-off financially. Moreover, the between-group differences for the 6-item, 7-item,
and 12-item ZBIs were larger among caregivers in different financial situations
(difference=1.00 to 1.21 between those who had more than enough money and those had

great difficulty in paying their expenses) as compared with those of other ZBI versions’

scores (difference=0.80 to 0.85 between family who had more than enough money and those
had great difficulty in paying their expenses). The burden score of caregivers in each

financial situation was more centered in the 12-item ZBlI rather than that in the 4-item, 6-item,
7-item, and 8-item ZBlIs.

Table 3. Correlations among three short forms of the Zarit Burden Interview (ZBl), 22-item

ZBI, and informal care hours

4-item 6-item 7-item 8-item 12-item  22-item
ZBIf ZBI ZBI ZBI ZBI* ZBl

22-item ZBI 0.789 0.890 0.913 0.871 0.952 ~-

Informal care hours on 0.210 0.278 0.304 0.255 0.323 0.311
ADL and IADL

Informal care hours on 0.180 0.332 0.365 0.299 0.383 0.366
ADL

Informal care hours on 0.232 0.216 0.223 0.217 0.232 0.246
IADL

Total informal care 0.323 0.346 0.373 0.307 0.386 0.385
hours

Note: ADL = activity of daily living; IADL = instrumental ADL; All p-values < 0.01
"Proposed by Gort et al. (2010)
*Proposed by Ballesteros et al. (2012)

SIncluding care hours on ADL, IADL, and supervision



Table 4. Known-group validity for three short forms of the Zarit Burden Interview (ZBI) and 22-item ZBI

Does your family have difficulty paying living expenses every month?

1. Have more than 2. Have enough 3. Have some 4. Have great
enough money money difficulty difficulty
MzSD (n) MzSD (n) MzSD (n) M=SD (n)

Group comparison’

4-item ZBI*
6-item ZBI
7-item ZBI
8-item ZBI
12-item ZBI®
22-item ZBlI

0.8820.80 (52)
0.79+0.88 (52)
0.90+0.89 (52)
0.81+0.90 (46)
1.11+0.87 (51)
1.12+0.70 (46)

1.0020.79 (166)
1.09+0.90 (166)
1.24+0.89 (165)
0.93+0.72 (150)
1.38+0.80 (159)
1.28+0.62 (143)

1.20£0.98 (41)
1.61+0.89 (41)
1.830.82 (40)
1.26+0.78 (36)
1.90+0.74 (38)
1.74+0.65 (34)

1.68£1.09 (10)
1.93+1.04 (10)
2.11+1.00 (10)
1.66+1.12 (10)
2.11+0.95 (10)
1.96+0.88 (10)

3.19*
9.22%**
11.33***
4.81**
9.30***
9.39***

1<4
1,2<3,4
1,2<3,4
1,2<4
1,2<3,4
1,2<3,4

*p<0.05; **p<0.01; ***p<0.001

"Using Bonferroni adjustment

*Proposed by Gort et al. (2010)

SProposed by Ballesteros et al. (2012)



Moreover, the factor loadings shown in the Appendix indicate that the 6-item, 7-item,
and 12-item ZBIs had adequate loadings (i.e., >0.3). In contrast, the 4-item ZBI of Gort et al.
(2005) and the 8-item ZBI had one low factor loading each (loadings=0.155 and 0.235,
respectively).

4. Discussion

This study compared six short versions of the ZBI in a sample of Taiwanese caregivers
caring for a family member with dementia. Our results showed that the 12-item structure
outperformed other unidimensional structures in terms of the fit statistics in CFA, factor
loadings, internal consistency, and the correlations with informal care hours.

Using a validated ZBI could help healthcare professionals to better understand the
caregiver burden, and to take appropriate actions more quickly, such as providing respite care
(Greenwood, Habibi, & Mackenzie, 2012). While the reliability, including internal
consistency and test-retest reliability, of the ZBI is good (Hébert et al., 2000; Ko et al., 2008),
a concern was that different studies have recommended various structures for the ZBI (e.qg.,
(Ankri et al., 2005; Bédard et al., 2001; Cheah et al., 2012). At the present, healthcare
providers cannot confidently use the ZBI with a clear structure to assess caregiver burden,
although the trend was towards using multidimensional ZBI (Ankri et al., 2005).

Because of the uncertainty with regard to the multidimensional structure of the ZBI, we
recommend an alternative ZBI to be used; that is, adopting a short form of unidimensional
ZBI with satisfactory psychometric properties. Our results showed that the 12-item ZBI
proposed by Ballesteros et al. (2012) was the best candidate for this use, based on the
following reasons. First, the results of two statistical methods (item response theory and CFA)
used by Ballesteros et al. (2012) suggested that a unidimensional structure should be used for
the 12-item ZBI. Our CFA results (CFI=0.975 and RMSEA=0.067) are comparable to the
CFA results (CFI=0.959 and RMSEA=0.075) in Ballesteros et al. Second, our results showed
that the 12-item ZBI score was highly correlated with the score of the full form ZBI (r=0.952).
Although the 12-item ZBI score had the best internal consistency among all the short forms
of ZBl, this may be due to the property of the Cronbach’s a. Cronbach’s a is sensitive to the
number of items and is not an independent measure (Sijtsma, 2009); the more items there are
in an instrument, the higher Cronbach’s o will be. Third, the known-group validity of the
12-item ZBI score was similar to that of the full form ZBI, and outperformed the 4-item and
8-item ZBIs. In other words, the 12-item ZBI was able to assess the burden to nearly the
same extent as the 22-item ZBI. Fourth, the 12-item ZBI was significantly and moderately
correlated with caregiving hours. Because previous research has shown that caregiver burden
increased with informal care hours (Kim, Chang, Rose, & Kim, 2012; Yu, Wang, He, Liang,
& Zhou, 2015), the correlations indicated that the 12-item ZBI is valid. The main benefit of
using the short form of the ZBI was that it can assess caregiver burden precisely in a short
period of time, which is especially important in clinical environments (Bédard et al., 2001).
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Although we found other four satisfactory short forms (4-item, 6-item, 7-item, and
8-item ZBI) based on the CFA results, we recommend only using the 6-item or 7-item ZBI
for quick screening. The main reason for not using the 4-item and 8-item ZBlIs is their worse
psychometric properties as compared with those of the 12-item ZBI (Tables 2 and 3). In
contrast, both 6-item and 7-item ZBIs shared satisfactory results in internal consistency and
factor loadings. However, their correlations with informal care hours were slightly poorer
than that of the 12-item ZBI. Nevertheless, the 6-item and 7-item ZBIs have the advantage of
fewer items, and thus may be suitable for rapid screening. In addition, given the only
different item between 6-item and 7-item ZBIs is the global item, using 6-item may be more
preferable than using 7-item. However, future studies are needed to corroborate our
suggestion.

An important limitation of the current study is that the study sample came from a single
dementia clinic in one university hospital excluding advanced dementia patients living in
institutional settings, and thus could not represent all dementia patients in Taiwan. A second
limitation is that our sample included 29 patients with younger-onset dementia. Because
caregivers of patients with younger-onset dementia may confront different stresses from
those caring for those with late-onset dementia (Grgnning et al., 2013; van Vliet, de Vugt,
Bakker, Koopmans, & Verhey, 2010), our proposed model may be biased. In order to address
this concern, we re-analyzed the ZBI structures after excluding those 29 subjects with
younger-onset dementia, and reached similar conclusions (results not shown but available
upon request). Therefore, our findings did not seem to be affected by the inclusion of the
younger-onset dementia patients. A third limitation is that we assumed a linear relationship
between the informal care hours and the ZBI scores when we used informal care hours as our
criterion to select the 12-item ZBI. Although previous studies (Kim et al., 2012; Yu et al.,
2015) indicated that informal care hours were correlated with caregiver burden, the
relationship may not be linear. This might explain our relatively low correlations (r=0.180 to
0.386) between the ZBI scores and informal care hours. In addition, we did not have any
standardized or validated instrument as our criteria to test the concurrent validity of ZBI
scores. Although the two criteria we used (informal care hours and financial situations) shed
some light on the issue, using a validated instrument may provide additional evidence for
clinicians. We therefore propose that future studies should work to corroborate our results by
using quality of life (e.g., the WHOQOL-BREF) and/or depression instruments (e.g., the
geriatric depression scale) to test the concurrent validity of ZBI scores. Lastly, clinicians and
researchers should be cautious with the shortcoming of the 12-item ZBI: the 12-item does not
incorporate a salient concept (worry about performance) in Asian societies (Lim et al., 2014).
Therefore, we suggest future work should be done on comparing the short forms of ZBI
across subcultures of Chinese culture (e.g., Hong Kong, China, and Taiwan), or among
countries that share similar Confusianism traditions (e.g., Japan, South Korea, and China).

In conclusion, the use of ZBI may help healthcare providers to assess caregiver burden
among dementia caregivers and make appropriate clinical decisions in a timely manner.
Based on our results, we propose using a short form of the 12-item ZBI that was not only
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highly correlated with the score of the full 22-item ZBI but also a more efficient measure of
the overall caregiver burden; in addition, we recommend using a shorter version of the ZBI
with only six items for rapid screening.
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Appendix. Proposed versions and standardized factor loadings of the Zarit Burden Interview in short versions

Unidimensional structure 4-item 4-item 6-item 7-item 8-item 12-item

Item # and descriptions Bédard et al. Gort et al. Higginson et al. Gort et al. Arai et al. Ballesteros et al.
(2001) (2005) (2010) (2010) (2003) (2012)

1 Asking for more help than needed

2 Not enough time for myself 0.640 0.337 0.606 0.589 0.591

3 Stressed for caring & other 0.842 0.778 0.765 0.752

responsibilities

4 Embarrassment over relative’s 0.672

behavior

5 Angry 0.772 0.677

6 Negative relationships 0.546 0.524 0.670

7 Afraid about the future

8 Relative’s dependence on you 0.322

9 Strained by relative 0.353 0.535 0.344 0.340 0.467 0.332

10 Health decrease 0.685 0.708 0.650

11 Lack of privacy 0.702

12 Lack of social life 0.442 0.630

13 Feel uncomfortable having friends 0.235

over

14 Expecting to be cared by you 0.155

15 Lack of money to pay for the

expenses

16 Unable to care much longer 0.353

17 Lost control of life 0.718 0.736 0.751

18 Leave the care to someone else 0.525 0.443

19 Uncertain about what to do 0.420 0.615 0.446

20 Should do more for my relative

21 Could do a better job caring

22 Overall feeling of burden 0.751 0.771
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