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Abstract

Background—Identification of family caregivers who are burdened by the caregiving experience
is vital to prevention of poor outcomes associated with caregiving. The Zarit Burden Interview
(ZBl), a well-known measure of caregiving burden in caregivers of patients with dementia, has
been used without being validated in caregivers of patients with heart failure (HF).

Purpose—The purpose of this study was to examine the reliability and validity of the ZBI in
caregivers of patients with HF.

Methods—A total of 124 primary caregivers of patients with HF completed survey
questionnaires. Caregiving burden was measured by the ZBI. Reliability was examined using
Cronbach’s alpha and item-total/item-item correlations. Convergent validity was examined using
correlations with the Oberst Caregiving Burden Scale (OCBS). Construct validity was
demonstrated by exploratory factor analysis and known hypothesis testing (i.e., the hypothesis of
the association between caregiving burden and depressive symptoms).

Results—Cronbach’s alpha for the ZBI was .921. The ZBI had good item-total (r=.395 — .764)
and item-item correlation (mean r=.365). Significant correlations between the ZBI and the OCBS
(r=.466 for the caregiving time subscale and .583 for the caregiving task difficulty subscale; p <.
001 for both) supported convergent validity. Four factors were identified (i.e., consequences of
caregiving, patient’s dependence, exhaustion with caregiving and uncertainty, and guilt and fear
for the patient’s future) using factor analysis, which are consistent with prior studies. Caregivers
with high burden scores had significantly higher depressive symptoms than caregivers with lower
burden scores (7.0£6.8 vs. 3.1+4.3, p< .01).

Conclusion—The findings provide evidence that the ZBI is a reliable and valid measure for
assessing burden in caregivers of patients with HF.
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Introduction

Heart failure (HF) is a chronic disorder associated with frequent hospitalizations, high
mortality rates, and increased health care expenditures.! It is estimated that 5. 1 million
Americans 20 years or older have HF and prevalence continues to increase.? Self-care of HF
is an essential part of the treatment plan. As HF progresses, greater levels of self-care are
required from patients, often necessitating more assistance from family caregivers.

Caregivers of patients with HF have reported substantial burden associated with their
caregiving responsibility.3-> Family caregiving burden is defined as the experience of
physical, psychological, emotional, social, or financial problems due to caring responsibility
for an ill family member.6 Caregiving burden has been shown to be associated with
caregivers’ depression and poor quality of life (QoL) as well as patients’ poor outcomes
including reduced QoL, hospitalization, and death.’

Quantification of family caregivers’ burden, using a valid and reliable instrument, is vital for
clinicians trying to identify caregivers who need intervention. The Zarit Burden Interview
(ZBl, 22-item) is one of the most commonly used instruments to assess caregiving burden in
clinical and research settings. The ZBI was originally developed to assess burden among
caregivers of community-dwelling persons with dementia.82

The psychometric properties of the ZBI have been most commonly reported in caregivers of
dementia, cancer and brain trauma patients (Table 1). Recently, the ZBI has been used to
assess burden among caregivers of patients with cardiovascular disease, especially caregivers
of patients with HF.”10-12 However, the psychometric properties of the ZBI have not been
reported in this population. Therefore, the purpose of this study was to examine internal
consistency reliability, convergent and construct validity of the ZBI in caregivers of patients
with HF. We used Cronbach’s alpha, item-total and item-item correlations to examine
internal consistency reliability. To assess convergent validity, we examined association of the
ZBI with the Oberst Caregiving Burden Scale (OCBS), which served as the standard
criterion measure. Construct validity was examined using known hypothesis testing and
factor analysis. Our known hypothesis was that caregivers with high burden scores would
have higher depressive symptoms scores than caregivers with low burden scores. This
hypothesis was based on previous findings that caregiving burden and depression were
positively correlated across studies of caregivers of patients with various diseases.” 1314 We
also conducted exploratory factor analysis to identify the dimensionality of the ZBI. The
ZB1 was developed as a unidimensional scale, however, dimensionality of the scale is
inconsistent among study samples (Table 1) and the dimensionality of the ZBI has not been
explored in caregivers of patients with HF.
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Design, Sample and Setting

Procedures

Measures

We used baseline data from a longitudinal study involving both patients and caregivers in
which we investigated the effect of family caregivers’ emotional distress on outcomes in
patients with HF. Patients in outpatient clinics affiliated with two community hospitals and
an academic medical center in Central Kentucky were referred by nurses and physicians.
Eligible patients and their primary family caregivers were invited to participate in the study.
Patients were eligible if they had a confirmed diagnosis of chronic HF; were not receiving
active treatment for cancer; did not have history of acute myocardial infarction or hospital
admission in the prior three months; and did not have terminal illness or a referral for heart
transplantation. Caregivers were eligible if they had no major life-threating conditions such
as HF, cancer, or terminal illnesses. Caregivers were excluded if they had difficulty
understanding the study or if they had dementia or Alzheimer’s disease. All participants had
to be more than 18 years old and able to read, write, and speak English.

Approval for the study was obtained from the Institutional Review Board prior to data
collection. Following referral, researchers contacted eligible patients and caregivers in the
outpatient clinics or by phone. After obtaining informed consent, participants were provided
with questionnaires (including demographic data) to complete and return in a stamped and
addressed envelope.

The Zarit Burden Interview (ZBI)—The ZBI consists of 22 items rated on a 5-point
Likert scale that ranges from 0 (never) to 4 (nearly always) with the sum of scores ranging
between 0-88.9 Higher scores indicate greater burden. A score of 17 or more was considered
high burden.® The ZBI was developed as a unidimensional measure of burden.15-17
However, two to four dimensions have been reported in the literature (Table 1). Dimensions
reported include consequences of caregiving, patient’s dependence, exhaustion and
uncertainty, guilt or self-criticism, embarrassment/ anger or frustration, psychological
burden and emotional reactions, personal strain, and role strain. The ZBI’s psychometric
proprieties have been extensively examined in caregivers of patients with demential3-18-22
and demonstrate strong evidence for reliability and validity in that population.® The ZBI has
also been examined in caregivers of patients with cancer 23 and brain injury.1> The reported
Cronbach’s alpha for the ZBI in caregivers of patients with cancer and dementia ranged
between .85 and .93.13:19-23 Evidence for criterion validity of the ZBI has been
demonstrated in caregivers of patients with dementia in whom the ZBI was highly correlated
with the Burden Assessment Scale.22 Evidence of ZBI construct validity was demonstrated
through strong correlations with the General Health Questionnaire-28, an established
measure of distress.22

The Oberst Caregiving Burden Scale (OCBS)—The modified OCBS (18 items) was
used as a criterion in convergent validity testing. The original OCBS (15 item items) was
developed to assess caregivers’ perceived amount of time and difficulty associated with
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caregiving tasks in caregivers of stroke survivors.24 In this study, we used a modified version
(18 items) for HF which has been used with caregivers of patients with HF2® to improve the
ability of the scale to better identify difficulties faced by this population of caregivers.16

The modified OCBS has two subscales that measure caregivers’ perceived time spent on,
and difficulty associated with, caregiving tasks. All items are rated on a five point scale to
indicate the amount of time spent (1 = none to 5 = a great amount) and the level of difficulty
(1 = not difficult to 5 = extremely difficult) for each task. Each subscale score is calculated
by summing the responses of the time spent and the level of difficulty of each task. The
possible score range for each subscale was 18 to 90 and higher scores indicate greater time
spent on, or difficulty associated with, the caregiving task.24

Evidence of OCBS reliability has been demonstrated in caregivers of patients with stroke
with Cronbach’s alpha of .90 for the time subscale and .94 for the difficulty subscale 24.
Similar Cronbach’s alpha of .92 for the time subscale and .88 for difficulty subscale were
reported in a sample of 21 caregivers of patients with HF.2% In our study, Cronbach’s alpha
was 0.92 for the time subscale and .89 for the difficulty subscale.

Patient Health Questionnaire (PHQ-9)—The PHQ-9 is a measure of depressive
symptoms and this instrument was used to examine a known hypothesis testing for construct
validity. The nine items of the PHQ-9 are based on criteria for the diagnosis of depression in
the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V).26
Each item is rated on a 4-point scale: 0 “not at all”, 1 “several days”, 2 “more than half the
days”, and 3 “nearly every day” during the previous two weeks. The scores range between 0
and 27 with higher scores indicating higher levels of depressive symptoms.26:27 Construct
and criterion validity have been widely supported as have internal consistency
reliability.26:28 In this study, the Cronbach’s Alpha of the PHQ-9 was 0.91.

We also collected demographic characteristics (e.g., age, gender, marital status, education,
employment, and financial status) and health conditions using a structured survey
questionnaire.

Data Management and Analysis

Data analyses were performed using the Statistical Package for the Social Sciences version
20 (IBM SPSS Statistics) and an alpha of .05 was chosen as significance level prior to
analysis. Data were verified and cleaned prior to analysis.

Reliability—Internal consistency reliability was assessed using Cronbach’s alpha
coefficient. A coefficient of greater than 0.70 was considered indicative of acceptable
internal consistency. Item-total and item-item correlations were used to demonstrate
homogeneity of the items as a basis of internal consistency.2® Item-total correlations of more
than 0.20 were considered acceptable.?? Item-item correlations were considered acceptable
if they ranged between .30 and .70.39 Correlations greater than .70 indicate item redundancy
while correlations less than .30 indicate the item is not related to other items in the scale.30
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Validity—Convergent validity was evaluated by Pearson correlation between ZBI scores
and OCBS scores. Evidence of construct validity was demonstrated through hypothesis
testing and factor analysis. The hypothesis that depressive symptoms would be higher in
caregivers with higher burden scores was tested by independent sample t-test to compare
differences in depressive symptom levels between caregivers with high burden (ZBI 17) to
caregivers with lower burden.

Exploratory factor analysis using Principal Component Analysis was conducted to examine
dimensionality of 21 items. The item that measures global burden was excluded from the
analysis as in previous studies.12:20 The Bartlett’s test and the Kaiser-Meyer-Olkin index
were used to assess of suitability of data for factor analysis. If Bartlett’s test is significant (p
<.05), the correlation matrix for the data is appropriate to conduct factor analysis. When the
Kaiser-Meyer-Olkin value was greater than .7, sampling of the data was considered
adequate. Factors were extracted on the basis of the Eigenvalues > 1. Extracted factors were
rotated using varimax rotation with Kaiser Normalization. Any item with a difference
between loadings less than .20 was considered cross-loaded. Loadings less than 0.3 were
ignored.3! Loading size and conceptual consideration were taken into account in
determining the appropriate categorization of items on factors.

Sample Characteristics

Reliability

A total of 143 caregivers completed baseline assessment in the parent study, but we included
only those 124 primary family caregivers of patients with HF who had no missing data on
study variables (Table 2). The mean age of caregivers was 56.4 years. Most of the caregivers
were female, Caucasian, married or cohabitating, and helping patients on a daily basis.
About one third of the caregivers (37%) were healthy without having a health condition.
Hypertension was the most common health condition among caregivers followed by
diabetes. Only one third of caregivers were employed full or part-time outside the home.
Slightly less than 20% reported not having enough income to make ends meet.

Cronbach’s alpha for the ZBI was .92, indicating adequate internal consistency. The item-
total correlations of the ZBI were acceptable, ranging from 0.40 to 0.76. The Cronbach’s
alpha did not change significantly when deleting any item, remaining close to the full scale
Cronbach’s alpha of .92. Table 3 shows item means, standard deviations and item-total
correlations. The item-item correlations were significant and ranged between .30 and .70
except for item #20 (feel could to do more for the patient) and# 21 (feel could do a better for
the patient). Item # 20 and #21 had weak correlation less than .30 across almost all other
items. High item-item correlations were found between item 11(having inadequate privacy)
and item #12 (suffering in social life) at .80 and item 20 (feel could do more for the patient)
and item #21 (feel could do a better for the patient) at .82. The mean item-item correlation
was .365.
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Convergent validity was supported by a significant positive correlation between ZBI scores
with the time and difficulty of caregiving tasks on the OCBS (Pearson’s r=.466 and .583, p
<.001, respectively). The hypothesis for construct validity was supported. As predicted,
caregivers with a high level of burden (ZBI=17) had more than double the mean depressive
symptom score of caregivers with lower burden scores (7.0+6.86 vs 3.11+4.35, t (77.69) =
3.56, p <.01)

The Bartlett’s test (p < .001, appropriate correlation matrix for the analysis) and the Kaiser-
Meyer-Olkin index (.864, sampling adequacy for analysis) indicated that the data were
appropriate for factor analysis. Four factors had Eigenvalues > 1 and explained 62.8% of the
variance (Table 4). The four factors identified were consequences of caregiving on the
caregiver; patient’s dependence; exhaustion with caregiving and uncertainty; and guilt and
fear for the patient’s future.

The results of item loading on each factor are presented in Table 4. Ten items loaded on the
Factor I, Consequences of Caregiving, with a value > 0.4. Three items in Factor | (item # 3,
9, and 10) cross-loaded on the Factor I1, Patient Dependence, but they conceptually fit with
Factor 1. Three items (Item # 8, 1, and 14) loaded on factor 2 only and they are related to
patient’s dependence. Item #17 was also cross-loaded on Factor 111 but it conceptually fit
with Factor I. Five Items (item # 4, 13, 16, 18, and 19) with the strongest loading on Factor 3
conceptually fit into a factor related to caregivers’ feelings of exhaustion and uncertainty
about caregiving. Item #4 (embarrassed of patient behavior) on Factor 3 cross-loaded on
Factor 2 but we concluded that it conceptually fit into one to caregivers’ feelings of
exhaustion and uncertainty. Lastly, 3 items (item # 7, 20, and 21) loaded on factor 4 were
related to caregivers’ feelings of guilt (can do better) and fear about the patient’s future.

Discussion

The results of this study provide support for the reliability and validity of the ZBIl as a
measure of caregiving burden in caregivers of patients with HF. There was good evidence of
reliability as indicated by acceptable Cronbach’s alpha. A Cronbach’s alpha of more than
0.90 may indicate item redundancy, 29 but in the current study no significant changes were
observed when any item was deleted and none of the item-total correlations were less than
0.30, indicating that all items contribute to the scale. Cronbach’s alpha in this study was
similar to that seen in previous studies.13:19-22 The mean item-item correlation, a useful
index of internal consistency fell within the acceptable range of .15 — .50.32 All item-total
correlations were significantly and positively correlated with the total score supporting the
homogeneity of the scale. The low correlations of items 20 and 21 with other items and high
correlation with each other could be explained by the fact that these two items are future
oriented rather than about current caregiving situation.

We found that the moderate strength of correlations between ZBI and the two subscales
(Time and Difficulty) of the OCBS support the convergent validity of the ZBI. In a previous
study of 238 caregivers of dementia patients,?2 convergent validity was reported by
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examination of the association between the ZBI and the Burden Assessment Scale (r = 0.73,
P <0.0001), a well validated scale that measures objective and subjective caregiver burden.

The known hypothesis that caregivers with a higher level of burden have higher level of
depressive symptoms was supported, providing evidence of construct validity of the ZBI.
This finding is consistent with results from prior studies in which there was a significant
relationship between caregiving burden and depressive symptoms in caregivers of patients
with HF,%7 HIV-infected individuals,33 and mild cognitive impairment.3* This particular
finding suggests that the ZBI is a valid measure in caregivers of patients with HF, because
similar validity has already been demonstrated in caregivers of patients with other chronic
conditions.

Our factor analysis did not support the previously reported unidimensionality of the ZBI.
Instead, we identified four factors, consistent with many previous studies (Table 1). In
family caregivers of patients with brain injuries, Siegert et al'® identified two factors:
personal strain and role strain. The same two factors also were reported in caregivers of
patients with dementia.3® Three factors (i.e., embarrassment/anger, patient’s dependency,
and self-criticism) were identified in caregivers of patients with dementia in two studies.19.20
Three following factors also were identified in study of caregivers of patients with
Alzheimer’s disease and related disorders: the effect of caregiving on the social and personal
lives of caregivers; psychological burden, and feelings of guilt.18

Although we identified more factors than in other populations, our factors were conceptually
similar to factors identified in previous studies.1%1820.21.35 Different studies may produce a
different number of factors because providing care for patients with different conditions
requires different levels of caregiving involvement. Furthermore, the types of relationships
between patients and caregivers may in part explain this phenomenon. Regardless, the
variability in factor dimensions across studies supports using only the ZBI total score rather
than attempting to use subscale scores based on factor dimensions.

This study was the first comprehensive examination of the ZBI psychometric properties in
caregivers of patients with HF. Because the ZBI was developed for caregivers of patients
with dementia, there was a concern that the instrument may not measure caregiver burden
specific to HF.16 Specifically, there was concern that items related to cognitive and
behavioral impairment common in patients with dementia would not apply to caregivers of
patients with HF. However, we found that all items contributed to internal consistency
reliability. Our finding is consistent with evidence that decreased cardiac function is
associated with impairment of multiple cognitive domains in up to 74% of patients with
HF. 36 Further, many patients with HF experience moodiness, irritability, memory loss,
difficulty concentrating and maintaining attention, confusion, and disorientation. Combined
these data provided evidence that that ZBI is both psychometrically and conceptually
appropriate for use in caregivers of HF patients

We acknowledge a potential limitation in generalizability. Our sample may not be
representative of the whole population of HF caregivers because the majority were female
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and Caucasian meaning that males and other ethnic groups of caregivers were under-
represented.

Conclusions and Implications

This study provided psychometric support for the ZBI as a measure of caregiving burden in
caregivers of patients with HF. We demonstrated strong support for reliability in this
population, as well as convergent and construct validity. By factor analysis, the ZBI was
shown to be a multidimensional scale but subscale scoring was not proposed or tested. Thus,
we recommend that the ZBI total score should be used, rather than specific dimensions or
subscales. In conclusion, the ZBI can be used by health care professionals in research and
clinical settings to measure burden in caregivers of patients with HF
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Al-Rawashdeh et al.

Characteristics of caregivers

Table 2

Characteristics

Mean + Standard Deviation or Number (%)

Gender, female
Age, years
Marital Status,
Married/Cohabitant
Single/widow/divorced/separated
Ethnicity,
Caucasian
African American
Education, < high school
Employment,
Full or part time outside home
Retired/homemaker

Financial status,

More than sufficient to get the needs met

Sufficient to get the needs met
Insufficient to get the needs met

Hypertension

Diabetes

Days helping patient / week,

7 days
Less than 7 days

Burden (ZBl),

Have burden (ZBI=17)

Oberst Caregiving Burden Scale,
Time spent on caregiving tasks
Difficulty of caregiving tasks

Depressive symptom (PHQ-9)
Have depressive symptoms (PHQ-9 >9)

95 (76.6)
56.4 +14.4

99 (79.8)
25 (20.2)

113 (91.1)
11 (8.9)
75 (60.5)

42 (33.9)
82 (66.1)

33 (26.6)
69 (55.6)
22 (17.7)
55 (44.6)
27 (21.5)

87 (70.2)
37 (29.8)
158 +12.3
51 (41.1)

32.35 +10.66
22.35 +5.97
4754578

21 (16.9)
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