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Abstract

Context. Previous studies have supported the psychometric properties of the 22-Item Zarit Burden Interview (ZBI-22) scale
among family caregivers of people with various disorders, including Parkinson’s disease (PD). However, its short forms have
not been psychometrically tested among PD family caregivers, and available psychometric analyses have not accounted for the
ordinal nature of item-level data.

Objectives. To assess the psychometric properties of the ZBI-22 and its short forms among family caregivers of people with
PD, while taking account for the ordinal nature of data.

Methods. Cross-sectional postal survey ZBI-22 data from 66 family caregiver members (59% women; mean age 69.6 years)
of a local Swedish PD society branch were analyzed according to classical test theory methods based on polychoric/polyserial
correlations.

Results. Missing item responses were = 5%. Corrected item-total correlations were = 0.42 and floor/ceiling effects were
<20%, besides for the briefest (4- and 1-item) short forms (20% and 40% floor effects, respectively). Reliability was good for
all scales (ordinal alpha 0.89—0.95). External construct validity was in general accordance with a priori expectations. Short
forms demonstrated good criterion-related validity (7, 0.87—0.99) and discriminative ability (area under the curve, 0.91—0.98)
relative to the full ZBI-22.

Conclusion. This study provides support for the reliability and validity of the ZBI-22 and its various short forms for use
among PD family caregivers. In studies where caregiver burden is a central outcome, either ZBI-22 or ZBI-12 is suggested for
use; other short forms can be used when caregiver burden is of less central focus or for clinical screening. ] Pain Symptom
Manage 2017;53:272—278. © 2016 American Academy of Hospice and Palliative Medicine. Published by Elsevier Inc. All rights reserved.
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Introduction Burden Interview (ZBI-22).>*” In addition to the orig-
inal ZBI-22,%7 a number of short forms have been pro-
posed as a means of simplifying its use, target the scale
to different settings and needs, and to minimize
respondent burden."*”

A Spanish study assessed the ZBI-22 regarding its
basic psychometric performance among family care-
givers of people with PD.'’ The ZBI-22 was found to
exhibit acceptable psychometric properties with, for
example, 90% computable total scores, 3% floor/

People with long-term progressive neurological dis-
orders such as Parkinson’s disease (PD) may be in
great need of assistance, and family caregivers often
provide practical as well as medical, emotional, and so-
cial supports."” Family caregiver perspectives have
therefore been increasingly recognized, and a central
caregiver outcome is perceived burden,” most
commonly assessed using the generic 22-Item Zarit
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ceiling effects, item-total correlations between 0.31
and 0.78, a reliability estimate (coefficient alpha) of
0.93, and correlations between —0.33 and —0.50 with
physical and —0.52 to —0.64 with mental health do-
mains of the 36-Item Short Form Health Survey (SF-
36)."" As with most classical test theory (CTT)-based
psychometric studies, the core analyses (e.g., item-
total correlations and coefficient alpha) were para-
metric and did therefore not account for the fact
that item-level data are ordinal. However, polychoric-
based correlation and reliability estimates take the
ordinal nature of data into account and diminish
the bias associated with applying parametric proced-
ures with ordinal data.''”'* Furthermore, in the case
of the ZBI, psychometric evidence regarding its
various short forms is relatively limited" and appears
absent among PD family caregivers, which is limiting
because short forms may provide more feasible clinical
tools.

The aim of this study was to reassess the psychomet-
ric properties of the ZBI-22 and its short forms among
Swedish family caregivers of people with PD using
CTT approaches that take the ordinal nature of data
into account.

Methods

The study was conducted in accordance with the
Declaration of Helsinki and reviewed by the local

institutional ethics advisory committee. All partici-
pants provided informed consent.

Data were taken from an anonymous cross-sectional
postal survey to all 107 registered family caregiver
members of a local south Swedish branch of the Swed-
ish PD Society."”

Instruments

Zarit Burden Interview

The ZBI-22 (Table 1) consists of 22 items with five
ordered frequency-related response categories scored
0 (never) to 4 (nearly always), except for the final
item, which has five ordered intensity-related response
categories (0 = not at all; 4 = extremely). All 22 items
are used to calculate a total score that can range be-
tween 0 and 88 (88 = more burden). A total score
of 21 has been suggested as a burden cutpoint.”'®

In addition, several short forms of the ZBI-22 have
been proposed,/l’&‘() including 12-, 8, 7-, 6-, and 4-item
versions and a single-item (ZBI-1) version to be used
as a screening tool (Table 1). These are scored accord-
ing to the same principle as the original ZBI-22, yielding
total scores that range between 0 and 48 (ZBI-12), 32
(ZBI-8), 28 (ZBIL-7), 24 (ZBI-6), 16 (ZBI4), and 4
(ZBI-1) with higher scores representing more burden.
Here, we used the Swedish version of the ZBI-22 (www.
mapi-trust.org) but did also compute scores according
to the six short forms, as embedded in the ZBI-22.

Table 1
The Zarit Burden Interview”

ZBI-22 Items

Short-Form Items’

No. Content (Abridged) ZBI-12 ZBI-8 7ZBI-7 7BI-6 7ZBI-4 ZBI-1
1 Relative asks for more help than needed
2 Not enough time for yourself X X X X
3 Stressed between caring and other responsibilities X X X X
4 Embarrassed over behaviors X
5 Angry when around your relative X X
6 Relative affects your relationship with others X X X X
7 Afraid of what the future holds for relative
8 Your relative is dependent on you
9 Strained when around your relative X X X X X
10 Your health has suffered because of caring X X X
11 Insufficient privacy because of your relative X
12 Social life has suffered because of caring X X
13 Uncomfortable having friends over because of relative X
14 Relative seems to expect you to take care of him or her, as if you
were the only one to depend on
15 Do not have enough money to care for your relative
16 Not able to take care of your relative much longer
17 Lost control of your life since your relative’s illness X X X
18 Wish you could leave the care to someone else X
19 Uncertain about what to do about relative X X X
20 You should be doing more for your relative X
21 Could do a better job caring for your relative X
22 Opverall, how burdened do you feel in caring X X

ZBI-22 = 22-Item Zarit Burden Interview.

“Item response categories: 0 = never, 1 = rarely, 2 = sometimes, 3 = quite frequently, 4 = nearly always (except Item 22: 0 = not at all, 1 = a little, 2 = moderately,

3 = quite a bit, and 4 = extremely).

"Total score ranges (higher = more burden): ZBI-12 = 0—48; ZBI-8 = 0—32; ZBI-7 = 0—28; ZBI-6 = 0—24; ZBI-4 = 0—16; and ZBI-1 = 0—4.
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Additional Questionnaires

The survey also included demographic questions,
the SF-36 version 1'” and the Sleep section of the Not-
tingham Health Survey (NHP).'® The SF-36 is a
generic health status questionnaire covering eight as-
pects of health: physical functioning, role limita-
tions/physical, bodily pain, general health, vitality,
social functioning, role limitations/emotional, and
mental health. Each of the eight SF-36 scales yields a
total score of 0—100 (100 = better health). The five-
item sleep section of the NHP (NHP-sleep) yields a to-
tal score of 0—100 (100 = worse sleep) and was used as
an index of sleep problems.

Respondents also provided information on the per-
son with PD who they cared for, including PD duration
and caregiver-perceived PD severity according to the
five-grade single-item PD Activities of Daily Living
Scale (PADLS)."

Analyses

Data were analyzed using R version 3.2.2 (psych
package version 1.5.8; www.r-project.org) and Stata
version 14.1 (StataCorp, College Station, TX). The
general approach was not only to replicate previous
psychometric studies on the ZBI-22 in PD'’ and of
its seven short forms among carers of people with can-
cer, dementia, and brain injury’ but also to use pro-
cedures that take the ordinal nature of item data
into account.'>"? Specifically, we conducted analyses
regarding data completeness, scaling assumptions, tar-
geting, reliability, external construct validity, and
criterion-related Validity.%*23

Data completeness was studied by calculating the
percentage of missing data for items and total
scores, which should be <10% to be considered
acceptable among responders. Scaling assumptions
according to CTT criteria regarding the legitimacy
of summing item scores into a total score assume
that each item should contribute substantially to
the total score (as indicated by corrected item-total
correlations >0.3) and that items within the scale
represent a common variable (as suggested by cor-
rected item-total correlations exceeding 0.3—0.4).
Item-total correlations were computed based on pol-
yserial correlations (accounting for the ordinal na-
ture of item-level data). In addition, we report
traditional Pearson-based statistics to allow for com-
parisons with previous studies.

Score distributions, skewness, and floor and ceiling
effects were assessed as indices of targeting, that is,
how well scale scores accord with the range of burden
in the sample. A well-targeted scale should have an
average score close to the scale midpoint and span
most of its potential range, without excess skewness
(preferable between —1 and +1). Floor and ceiling

effects refer to the proportions of participants with
the lowest (floor) and highest (ceiling) possible
scores, respectively. Up to 15%—20% floor/ceiling ef-
fects can be considered acceptable.

Reliability was assessed by the polychoric-based
ordinal version of coefficient alpha.'zl‘q’ The influence
on alpha of deleting each item one at a time was also
explored; an increased coefficient after item deletion
suggests problems, for example, with construct
conceptualization or multidimensionality. In addition
to ordinal alpha, the traditional coefficient alpha was
also calculated.” Alpha coefficients above 0.7 are
acceptable. The SEM was calculated (SD x /1 — reli-
ability) as an estimator of score precision and ex-
pressed in the same unit as the respective scales, as
well as a percentage of the highest possible total scores
(to facilitate comparisons between various ZBI ver-
sions). SEM was calculated based on ordinal and tradi-
tional alphas.

External construct validity was assessed by
Spearman correlations between ZBI scores and SF-
36 and NHP-sleep scores, as well as between ZBI
scores and caregiver-reported patient PD duration
and PADLS scores. Based on Martinez-Martin
et al.,'"” moderate correlations (around 0.3—0.6)
were expected between ZBI scores and patient PD
duration and PADLS scores. Similar correlations
were expected with NHP-sleep and SF-36 scores but
with generally stronger correlations for aspects of
mental (i.e., vitality, social functioning, role limita-
tions/emotional, and mental health) than physical
health according to the SF-36. Family caregivers
who reported to have a disease of their own were ex-
pected to experience greater burden than those who
did not, according to Mann-Whitney U tests. Effect
sizes (r) of differences according to the Mann-
Whitney U tests were calculated;”””® medium effect
sizes (i.e., around 0.3)*" were expected.

Criterion-related validity of the ZBI short forms was
assessed by Spearman correlations between short-form
total scores and the ZBI-22 total score (here consid-
ered as the gold standard), which should be >0.7 to
be acctf:ptable./l The coefficient of determination (+%)
was computed to assess the amount of variance in
the ZBI-22 that may be explained by the variance in
the respective short forms.

The discriminative performance of the short forms
relative to the cutpoint of 21 on the ZBI-22 was as-
sessed and compared using receiver operating charac-
teristic (ROC) curves.” The closer the ROC curve is to
the upper left corner (100% sensitivity and 100%
specificity) of an ROC plot, the higher the accuracy.
The area under the curve (AUC) represents the ability
to correctly classify people with and without burden
according to the ZBI-22 cutpoint (i.e., the discrimina-
tive ability). AUCs can range between 0 and 1; an AUC
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< 0.5 indicates performance worse than chance,
whereas an AUC of 1 indicates perfect discrimination.
AUCs = 0.7 and >0.9 are considered acceptable and
high, respectively.”” Cutpoints for the ZBI short forms
were estimated based on the Youden index.””

Results

Participants (n = 66; 61% response rate) had a
mean age of 69.6 (8.2), were mainly women
(n = 46; 70%), and 39 (59%) reported having a dis-
ease on their own. They had been caring for a person
with PD for up to 18 (median 3; ql—q3 2—5) years,
and they spent a median (ql—q3; minimum—
maximum) of 22.5 (10—75; 1—-168) hours/week car-
ing (Table 2).

Table 2
Characteristics of Family Caregivers (n = 66) and the
Person With PD Who They Cared for

Characteristics

Findings

Family caregivers
Age (years), mean (SD;

minimum—maximum)

69.6 (8.2; 44—86)

Female gender, n (%) 46 (70)
Relationship to person with

PD, n (%)

Partner 63 (95)

Child 1(2)

Other 2 (3)
Highest education, n (%)

Primary 26 (40)

Secondary 20 (30)

Tertiary 20 (30)
Retired, n (%) 51 (77)
Own disease, n (%) 39 (59)
Care duration (years), md 3 (2—5; 0—18)

(q1—q3; minimum—maximum)
Current caring (hours/week), md

(q1—q@3; minimum—maximum)
SF-36, md (ql—q3;

minimum—maximum) “

Physical functioning

Role—physical

992.5 (10—75; 1—168)

80 (70—90; 10—100)
100 (25—100; 0—100)

Bodily pain 62 (41—84; 0—100)
General health 67 (45—80; 10—100)
Vitality 57.5 (33—75; 0—100)

75 (50—100; 12.5—100)
100 (33—100; 0—100)
72 (48—88; 12—100)
20 (0—60; 0—100)

Social functioning
Role—emotional
Mental health
NHP-sleep, md (ql—q3;
minimum—maximum) "’
People with PD*
Men/women, n (%)
Age (years), mean (SD;
minimum—maximum)

45 (68)/21 (32)
71.5 (7.6; 54—87)

PD duration (years), mean 9.3 (6.0; 0—33)
(SD; minimum—maximum)
PADLS, md (ql—q3; 2.5 (2—4; 1-5)

.. h i
minimum—maximum)

PD = Parkinson’s disease; md = median; SF-36 = the 36-Item Short Form
Health Survey; NHP = Nottingham Health Profile; PADLS = Parkinson’s Ac-
tivity of Daily Living Scale.

“Score range, 0—100 (100 = better).

’Score range, 0—100 (100 = worse).

“As reported by carers.

“Score range, 1-5 (1 = no difficulties with day-to-day activities; 5 = extreme
difficulties with day-to-day activities).

Data completeness was good with < 5% missing
item-level data and = 92% computable total scores
across all ZBI forms (Table 3). There was also support
for the scaling assumptions as assessed from corrected
item-total correlations. Targeting was generally satis-
factory with skewness values = 0.36 across the various
ZBI forms, although floor effects increased with
decreasing numbers of items and failed to meet a pri-
ori criteria for the ZBI-4 and ZBI-1. Average total
scores were consistently below scale midpoints,
although the midpoint was within the third quartile
and 1 SD for all ZBI formats but the ZBI-8. Reliability
was good with ordinal alpha ranging 0.89—0.95 across
the various ZBI formats. Apart from the ZBI-7 (Item 6;
traditional coefficient alpha) and ZBI-6 (Item 6;
ordinal and traditional coefficient alpha), reliability
did not increase after item deletion. The SEM corre-
sponded to 4.4%—9% of possible total scores and
tended to increase by decreasing numbers of items
per scale (Table 3).

External construct validity correlations were in gen-
eral accordance with expectations and similar across
the various ZBI forms (Table 4). As expected, carers
who reported having a disease of their own had signif-
icantly higher ZBI scores (P = 0.022) than those who
did not report a disease of their own, with effect sizes
of 0.29—0.38. All ZBI short forms exhibited acceptable
levels of criterion-related validity (Table 4), correlating
= (.87 with the full ZBI-22 criterion (#* 0.76—0.98).

Optimal cutpoints according to the Youden index
relative to the gold standard cutpoint of 21 on the
ZBI-22 are shown in Table 5. The ROC AUCs associ-
ated with the estimated cutpoints indicated good
discriminative ability for all ZBI short forms.

Discussion

This study assessed the psychometric properties of
the ZBI-22 and its proposed short forms among family
caregivers of people with PD. In all instances, we
found general support for the psychometric proper-
ties of the ZBI. This is in accordance with previous ob-
servations with the ZBI-22 among Spanish PD family
caregivers.'’ However, here we expanded those obser-
vations to include also the various ZBI short forms and
used methodologies that take account of the ordinal
nature of data.

Data completeness was good, and there was support
for the legitimacy of summing item scores into total
ZBI scores. Although ZBI scores were somewhat
skewed toward lower levels, targeting was generally
good as scale midpoints were within the interquartile
ranges and SDs in all instances but for the ZBI-8.
Furthermore, there were minimal ceiling effects, and
floor effects were acceptable for all ZBI formats but
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Table 3
Data Completeness, Scaling Assumptions, Targeting, and Reliability of the ZBI Among Carers of People With PD
Property 7BI-22 ZBI-12 7BI-8 7ZBI-7 7BI-6 7B1-4 7ZBI-1
Data completeness
Missing item responses 0—5 0-3 0-3 0-5 0—2 0—2 5
(minimum—maximum %)
Computable scale scores (%)" 92 95 97 94 97 97 95
Scaling assumptions
Corrected polyserial item-total correlation  0.42—0.80 0.49-0.76  0.56—0.78  0.64—0.89  0.63—0.87 0.73—0.89 NA
(minimum—maximum)*
Corrected Pearson item-total correlation 0.36—0.88 0.47—0.85 0.47—0.75 0.55—0.86 0.54—0.84 0.68—0.85 NA
(minimum—maximum)‘
Targeting
Possible score range (midpoint) 0—88 (44) 0—48 (24) 0—-32 (16) 0-—28 (14) 0—24 (12) 0-—16 (8) 0—4 (2)
Mean (SD) score” 28.3 (18.0) 15.3 (11.0) 7.7 (6.2) 9.4 (7.1) 7.9 (6.0) 5.5 (4.2) 1.5 (1.3)
Median (q1—q3) score’ 26 (14—46) 14 (6—25) 7 (2—13) 8.5 (4—15) 8 (3—12.5) b5 (2—-9) 1 (0-3)
Minimum—maximum score’ 0—60 0—37 0—20 0—23 0—20 0—13 0—4
Floor/ceiling effects (%)’ 2/0 5/0 14/0 12/0 17/0 20/0 30/6
Skewness® 0.27 0.30 0.36 0.26 0.23 0.14 0.28
Reliability
Ordinal o” 0.95 0.91 0.89 0.94 0.92 0.91 NA
Ordinal o when item deleted 0.94—0.95 0.90—0.91 0.86—0.88  0.92—0.94 0.90—0.93 0.85—0.90 NA
(minimum—maximum)’
SEM, ordinal o based (% of total score)’ 4.0 (4.6) 3.3 (6.9) 2.0 (6.4) 1.7 (6.2) 1.7 (7.1) 1.3 (7.8) NA
Coefficient o 0.95 0.93 0.88 0.92 0.90 0.88 NA
Coefficient & when item deleted 0.95—0.95 0.91-0.93  0.85—0.88  0.90—0.93 0.87—0.91 0.81-0.87 NA
(minimum—maximum)’
SEM (% of total score)’ 4.0 (4.6) 2.9 (6.0) 2.1 (6.7) 2.0 (7.2) 1.9 (7.9) 1.4 (9.0) NA
ZBI = Zarit Burden Interview; q1—q3 = first to third quartile (25th—75th percentile); NA = not applicable.
“Should be <10%.
’Should be close to 100%.
‘Should be >0.3 to support summation of raw item scores and >0.3—0.4 to support a single underlying variable.
“Should be close to scale midpoint.
‘Should span most of the scale’s score range.
/Should be <15%—20%.
&Should be between —1 and +1.
"Should be =0.80.
‘Should not increase compared with o, for the total score.
/Should be less than half of the total score SD.
Table 4
External Construct Validity of the ZBI Among Carers of People With PD
Property ZBI-22 7ZBI-12 7ZBI-8 7ZBI-7 7ZBI-6 7ZBI-4 ZBI-1
Construct validity correlations”
Patient PD duration’ 0.43 0.41 0.31 0.39 0.40 0.35 0.30
Patient PADLS score’ 0.50 0.42 0.43 0.49 0.43 0.42 0.45
Physical Functioning (SF-36)° —0.36 —0.34 —0.30 —-0.39 —0.38 —0.37 —-0.32
Role limitations/physical (SF-36)° —0.42 —0.42 —0.40 —0.46 —0.43 —0.48 —0.47
Bodily pain (SF-36)° —0.53 —0.48 —0.51 —0.52 —0.53 —0.51 —0.49
General health (SF-36)° —0.56 —0.55 —0.54 —0.55 —0.55 —0.56 —0.53
Vitality (SF-36)° —0.61 —0.58 —0.57 —0.62 —0.61 —0.60 —0.60
Social functioning (SF-36)° —0.69 —0.66 —0.65 —0.69 —0.68 —0.67 —0.65
Role limitations/emotional (SF-36)° —0.49 —0.48 —0.44 —0.51 —0.49 —0.51 —0.44
Mental health (SF-36)° —0.69 —0.69 —0.64 —0.71 —0.72 —0.69 —0.66
NHP sleep 0.46 0.45 0.44 0.45 0.45 0.48 0.38
Known groups’ validity
Carers without own disease, md (ql—q3) 16.5 (8—34) 9 (2—18) 3 (1-10) 4 (1-12) 4 (0—-9) 2 (0—6) 1 (0—2)
Carers with own disease, md (ql—q3) 30 (17—49) 17 (10—28) 8 (h—14) 11 (6—18) 9 (5—15) 7 (4—10) 2 (1-3)
P 0.011 0.008 0.022 0.010 0.005 0.003 0.011
Effect size” 0.32 0.34 0.29 0.33 0.35 0.38 0.32
Criterion-related validity
7ZBI-22 correlation™’ NA 0.99 0.93 0.97 0.96 0.95 0.87
ZBI-22 coefficient of determination (+%) NA 0.98 0.86 0.94 0.92 0.90 0.76

ZBI = Zarit Burden Interview; PD = Parkinson’s disease; PADLS = Parkinson’s Activity of Daily Living Scale; SF-36 = the 36-Item Short Form Health Survey;
NHP = Nottingham Health Profile; md = median; q1—q3 = first to third quartile (25th—75th percentile).

“Spearman correlations.
"Caregiver reported.

‘Negative correlations because of opposite scoring directions.

9.1 = small, 0.3 = medium, and 0.8 = large.
‘Should be >0.7.
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Table 5
Cutpoint Estimations and ROC Curve Analyses of ZBI Short Forms Relative to the Suggested ZBI-22 Cutpoint of 21 Among
Carers of People With PD

Property 7ZBI-12 7ZBI-8 7ZBI-7 7BI-6 7B1-4 ZBI-1
Cutpoint 11 5 7 7 4 1
Youden index (SE) 0.96 (0.04) 0.90 (0.06) 0.91 (0.05) 0.91 (0.05) 0.84 (0.07) 0.82 (0.06)
Area under ROC curve at cutpoint” 0.98 0.95 0.96 0.96 0.92 0.91

ROC = receiver operating characteristic; ZBI = Zarit Burden Interview; PD = Parkinson’s disease.

“Values =0.7 and >0.9 are considered acceptable and high, respectively.

the briefest. This is expected because shorter forms
have fewer items and therefore a more restricted
outcome range. This was also reflected by generally
reduced precision of scores with decreasing numbers
of items, as manifested by increasing SEM values (ex-
pressed as a percentage of the total score range). How-
ever, reliability was good, although coefficient alpha
tended to increase when Item 6 was deleted from
the ZBI-6 and ZBI-7. This may suggest that this item
does not work in harmony with the other items in
those ZBI forms.”’ However, given the relatively small
increases and limited sample size, these observations
should not be overinterpreted but rather serve as a
prompt in future studies.

Associations with other variables were as expected
and generally comparable across the various ZBI
forms, suggesting similar external construct validity.
Similarly, correlations between ZBI shortforms and
the ZBI-22 were high and comparable across short-
forms, although it was significantly higher for the
ZBI-12 than for the ZBI-8, -4 and -1 and lower for
the ZBI-1 than for the ZBI-12, -7 and -6 (data available
on request). Analyses of cutpoints of the short forms
relative to that of the ZBI-22 rendered cutpoints that
were very close to those previously identified among
family caregivers of people with cancer, brain injury,
and dementia.” In fact, identified cutpoints were iden-
tical for the ZBI-7, ZBI-4, and ZBI-1 and differed by
only one point for the other short forms as compared
with the cutpoints suggested by Higginson et al.," who
identified 11 as the optimal cut-point for the ZBI-12
and 6 as the optimal cut-point for the ZBI-8 and -6.
Furthermore, the discriminative performance of the
short forms was high, with AUCs corresponding
closely with those reported by Higginson et al.”

Our sample size is relatively small, and participants
consisted of members of a national PD society, which
may limit the study’s representativeness. However,
samples of this and smaller sizes have been found suf-
ficient in producing stable reliability and validity
indices according to CTT.% Nevertheless, evaluations
based on larger samples are warranted to allow for
firmer conclusions, particularly regarding dimension-
ality and response category functioning.m’31 However,
to the best of our knowledge, this is the first study to
address the psychometric performance of the ZBI

and its short forms using CTT methods appropriate
for ordinal level data.

Our observations provide initial support for the psy-
chometric properties of the ZBI and its various short
forms for use among family caregivers of people with
PD. The demonstration of the appropriateness of
the ZBI short forms opens up for more flexible care-
giver burden assessment. For example, in studies
where caregiver burden is a primary or central
outcome, investigators could use either the full ZBI-
22 or the ZBI-12, whereas the ZBI-4 and ZBI-1 can
be useful in circumstances where caregiver burden is
a less central variable or for clinical screening pur-
poses. These results are considered valuable given
the importance to take family caregivers’ perspectives
into account in the holistic management of long-term
neurological disorders such as PD. The ZBI short
forms can open up for this without adding unneces-
sary respondent burden.
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