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ABSTRACT

Introduction: Stroke is known to cause various degrees of dependency, leading to sensory, and motor deficits. In 
most cases, family members take on the responsibility of home care, without the assistance of medical professionals. 
This can lead to emotional challenges such as financial crises, role pressure, physical health issues, social life stress, 
and spiritual strain. In this context, an instrument called Caregiver Reaction Assessment (CRA) has been designed 
to gauge the workload of family caregiver on the aspects of item difficulty, reliability, as well as validity of person 
and item. The instrument must be subjected to repeated validity and reliability testing for accurate measurement of 
the intended construct. Therefore, this study aimed to assess the psychometric properties of CRA instrument using 
Rasch analysis, with a focus on aspects of item difficulty, reliability, as well as validity of person and item. Materials 
and methods: A cross-sectional design was used in the investigation with a total of 65 family caregivers as samples. 
CRA instrument was then used to gauge family caregiver burden, while data was processed with Winstep 5.2.4.0 
software.  Results: The results showed that based on Rasch model analysis, the item reliability index was 0.94, and 
the participant reliability index was 0.85 with a 0.87 Cronbach's alpha value. MNSQ and ZSTD's outfits had infit and 
outfit values for items Q3, Q9, and Q20. The hardest item to approve was Q9, with a logit of 1.48. Conclusion: CRA 
instrument could help gauge family caregiver burden, particularly those who care for stroke patients.
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INTRODUCTION

Sensory and motor disabilities are the main complications 
of stroke, causing varying degrees of dependence in 
patients. These complications restrict stroke patients 
from carrying out daily activities (1), underscoring the 
role of caregiver who provides physical, emotional, and 
instrumental support or assistance to family members 
with life-limiting diseases (2).

Family caregiver providing care experience disturbances 
in emotions, physical health, social life, impaired social 
relations, spiritual pressure, role tension, and financial 
crises, collectively referred to as burden (1),(3),(4). This 
burden can cause severe damage to mental and physical 
health, such as hypertension, cardiovascular disorders, 
and immune deficiency (5),(6). Most family caregivers in 

Asia consider the role as part of the culture (7) required 
to improve the quality of life post-stroke incidence (8).

Assessing the response of family caregiver in caring 
for stroke patients should be considered necessary (9), 
specifically among those newly diagnosed with the 
disease (10). Several instruments can be used to assess 
family caregiver burden, such as Family Burden Interview 
Schedule (FBIS), which evaluates the objective burden 
but ignores aspects of subjective burden and has low 
sensitivity. This may provide a potential false negative 
impact where caregiver who truly needs help may not be 
indicated by FBIS cutoff score (11). Zarit Burden Interview 
(ZBI) instrument is aimed at an elderly target population, 
hence, difficulties in assessment and interpretation often 
occur when used for young individuals (12). In Caregiver 
Burden Inventory instrument (CBI) and Caregiver Burden 
Scale (CBS), domains regarding caregiver fears about the 
future and financial burden are yet to be studied, such 
as families with difficulties in paying for care and low 
levels of insurance coverage (13). Caregiver Reaction 
Assessment (CRA) instrument is comprehensive in 
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measuring the burden and reactions of family caregiver 
(8). This instrument considers negative and positive 
aspects, but there is a potential bias toward providing 
responses that do not accurately represent true feelings 
and experiences (7). 

The validity and reliability of the Brazilian version of the 
Caregiver Reaction Assessment (CRA) has been tested 
on aged family members through exploratory factor 
analysis using further Principal Component Analysis 
(PCA) (14). Likewise, the Spanish version of the CRA has 
been validated using the same techniques to assess the 
internal structure of the instrument (7). In Singapore, the 
validity and reliability of the CRA were tested among 
informal caregivers of the elderly using Confirmatory 
Factor Analysis (CFA) (15). CRA has been developed in 
Indonesia with the CRA-Indonesia Version (CRA-ID), 
which has gone through a validation process through 
cross-cultural translation and Confidatory Factor Analysis 
(CFA) psychometric testing aimed at family caregivers of 
cancer patients in Indonesia (8). These studies use the 
Classical Theory Approach (CTT), which shows that 
CRA has good internal consistency. However, it has had 
several significant weaknesses, including reliance on 
samples and tests, weakness in assessing item difficulty, 
and measurement similarity. In contrast, Rasch Analysis 
offers advantages in invariance, measurement precision, 
and the ability to assess item difficulty and individual 
ability separately (16). Therefore, this study was 
conducted to analyze the psychometric properties of 
CRA instrument with Rasch analysis on the aspects of 
item difficulty, reliability, as well as validity of person 
and item.

CRA is the most frequently used instrument and has 
good psychometric value in measuring family caregiver 
burden (17), (18) but the sensitivity to specific subscales 
may influence different responses (19). This instrument, 
which measures multidimensional loads both positively 
and negatively, is already available in 10 languages, 
including Dutch, Norwegian, Swedish, Japanese, 
Chinese, Tamil, Korean, German, English, and Indonesian 
(7). It has been applied to family caregiver with general 
physical disorders (20), dementia (17), and cancer (18), 
(21), (22), (16). However, the psychometric properties 
of the Indonesian version have not been analyzed using 
Rasch analysis on item difficulty, reliability, as well as 
validity of person and item. To ensure that the original 
meaning is maintained and adapted to the appropriate 
context, CRA must be tested for validity and reliability, 
specifically for family caregiver of stroke patients.

MATERIALS AND METHODS 

Study Design and Sample Collection
A cross-sectional design was used and samples consisted 
of 65 individuals from Bantul region, Indonesia, selected 

using the simple random sampling method. Although 
Rasch analysis typically does not demand a substantial 
number of participants, a total of 50-250 is recommended 
to assess the model's goodness of fit (22). Specific Rasch 
parameters may be significantly influenced by limited 
sample sizes, including response category functions and 
item fit (23). Investigations on the accuracy and bias of 
item estimates in Rasch rating scale model show that 
instrument items totaling 25 and samples between 50-
100 produced Root Mean Squared Error (RMSE) values 
of 0.1974-0.2512 and Mean Absolute Error (MAE) of 
0.1974-0.2512. 

RMSE and MAE values are used to evaluate model 
performance by measuring the error rate or difference 
between predicted and actual values. The difference 
between both lies in the calculation method, where RMSE 
considers the square of the error, and MAE measures the 
size of the average error. Therefore, RMSE value shows 
the average square root error of the model prediction 
to the actual value in the data of 0.1974-0.2512, and 
MAE value suggests the model has an average error 
of 0.1659-0.2099 from the actual value (24). The data 
samples were obtained from the medical record data of 
the Public Health Centre, accompanied by a home visit. 
Inclusion criteria include family caregiver with stroke 
patients living in the same house. Exclusion criteria 
included stroke patients who received health services 
at home from professional health workers and family 
caregiver with a health education background.

Measurement and data collection
Data were collected using CRA tool established by Given 
et al. to measure caregiver burden from family members 
with physical or mental disorders (25). The instrument 
consists of 24 items with five domains, namely lack 
of family support, self-esteem, finances, schedule, and 
health (8).

Data analysis
Data analysis measured the instrument quality, and 
responses using the Winsteps application version 
5.2.4.0. The data were transformed mathematically 
into a logit (odd logarithm unit). The logarithm function 
converts raw ordinal (Likert-type) data into the same 
interval scale (20). Before further analysis, Winsteps 
software version 5.2.4.0 was used to check the validity 
and reliability of the instrument. A two-sided assessment 
scale model (person and item) was built for 24 CRA 
items, and responses were collected from 65 participants 
using Rasch model. 

Ethical considerations
Before filling out the questionnaire, participants were 
informed about the study purpose. Participation was 
voluntary, and participants could stop at any time. 
Approval was received from the Health Research Ethics 
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Committee of the Faculty of Health, Universitas Jenderal 
Achmad Yani Yogyakarta, with the number: SKep/280/
KEPK/VIII/2022.

RESULTS 

Burden refers to the opinion, perception, or attitude of 
family caregiver in caring for stroke patients while at 
home. This component is known as latent properties, 
which are hidden and cannot be observed directly. 
Measurement of properties was carried out using 
CRA instrument, while analysis was conducted with 
Rasch measurement model. This model assumes 
unidimensionality, indicating that one trait drives 
participant responses to the items. It requires those with 
greater ability to obtain higher ratings for an item than 
others with less ability (18).

Cronbach's alpha coefficient value of 0.87 suggested 
that CRA had excellent internal consistency and could 
be considered a very reliable instrument. In addition, 
the separation person and item index were 2.35 and 
4.04, respectively. The separation index estimates how 
well the questionnaire can distinguish between "person 
abilities" in terms of latent traits, as well as easy and 
difficult items. The greater the separation index, the 
more likely the participant will respond correctly to the 
item. The Likert scale analysis used a five-frequency 
rating including strongly disagree, disagree, undecided, 
agree, and strongly agree.

The validity analysis used raw variance explained by 
measures to determine the efficiency of the instrument. 
Table I shows that the value of Raw variance explained 
by measures was 40%. This implies that the instrument 
meets the unidimensionality requirements in a suitable 
category, with the minimum requirement being 20% 
(22). 

Figure 1: Item Person Map of Caregiver Reaction Assessment (CRA)

Table I: Reliability and validity of person and item

Person Item

Separation 2.35 4.04

Reliability 0.85 0.94

Cronbach’s alpha 0.87

Raw variance explained by measures 40%

Table I shows the reliability index in logit measures that 
determine the questionnaire’s overall quality and psy-
chometric properties. Person and item reliability index 
of 0.85 and 0.94 respectively indicated good responses.

DISCUSSION

Classical Test Theory frequently regards ordinal responses 
to items in questionnaires as intervals, potentially 
resulting in interpretational errors, particularly when 
assessing overall scores to determine individuals’ trait 
levels (16). Due to these limitations, Rasch analysis 
method considers individuals with extraordinary 

ability as more likely to complete each test item. The 
probability of completing an easier item is greater than 
a more difficult item. This probability, denoted as theta 
(subject ability) and beta (item difficulty) determines the 
likelihood of correct responses. The closer the proximity 
of data to the predicted results, the better the fitness with 
Rasch model (26). A review of item contents with different 
disease histories is recommended to mine qualitative 
data. This underscores the need for qualitative studies 
to obtain in-depth information about the items from the 
participants' perspective (27).

MNSQ infit and outfit are evaluated for each item to 
determine the function of the rating scale on CRA 
questionnaire. The analysis identifies whether an item 
falls into the fit or misfit category for Rasch model. Based 
on the results, Q3, Q9, and Q20 items have infit and 
outfit values on MNSQ outside the range of 0.5-1.5 while 
ZSTD outfit values ranged from -1.9-1.9. This implies that 
the question items have no meaning for measurement, 
and there are indications of issues with item construction 
due to low discrimination power (23,28). MNSQ value 
of infit and outfit on items Q3 (I have sufficient funds to 
pay for the things needed to take care of my family), Q9 
(I want to take care of my family), and Q20 (caring for 
my family is important to me) showed that psychometric 
traits were inadequate in measuring the construct. This 
suggests that the item is not sensitive to participants with 
a tendency for high or low family caregiver burden. In 
addition, Figure 1 shows person map item in Q9 with a 
logit of 1.48 which is the most difficult to approve. This 
was in line with CRA validation study in Brazil where 
a tendency for low reliability in self-esteem domain 
was observed, specifically in Q9 item which had the 
lowest reliability (29). Family caregiver had difficulties 
in answering Q9, specifically those who experience 
fatigue due to numerous demands requiring attention 
(5), hence, Q3, Q9, and Q20 items need to be improved. 
In general, MNSQ infit and outfit statistics showed good 
consistency between the target item and the response 
pattern at a certain level of difficulty (30).
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Table II shows the fit and outfit statistics of mean-square 
fit statistics (MNSQ) and Standardized Fit Statistics 
(ZSTD). Items Q3, Q9, and Q20 have infit and outfit val-
ues on MNSQ outside the range of 0.5-1.5 while ZSTD 
outfit values were outside the range of -1.9-1.9.

Table III shows five dimensions with different response 
patterns based on the level of item difficulty. However, 
the distribution of items across three categories appears 
uneven, with the majority tending to be at the easy 
level. Items with a higher difficulty are in the domain of 
Caregiver Esteem (CE). This domain had no distribution 
at the easy level, underscoring the need for necessary 
adjustment. Assessing caregiver esteem is essential, as 
it reflects self-evaluation in caring for patients (31). Self-
esteem helps in coping with stressors such as burden 
of caring for family members, exposure to stress, and 
poorer psychological health (32), (33). Therefore, factors 
that reduce self-esteem will negatively impact mental 
health and vice versa (34), (35). The construct validity 
can be increased by adding a more even distribution 
of items starting from the easy to very difficult level. 
Despite the European origin, CRA instrument can be 

Table III: Item difficulty level

Difficulty Level

Construct of 
instrument

Very difficult Difficult Easy

Caregiver Esteem 
(CE)

Q1, Q7, Q9, 
Q17, Q20

Q12, Q23

Lack Family 
Support (LFS)

Q2, Q6, Q13, 
Q16, Q22 

Impact on finance 
(IF) 

Q3, Q21, Q24

Impact on Sched-
ule (IS) 

Q4, Q8, Q11, 
Q14, Q18 

Impact on health 
(IH) 

Q5, Q10, Q19, 
Q15

comprehensively understood and accurately assessed 
by Indonesian participants regarding health complaints.

Table II: Summary of Item Statistics

Item 
Infit 

MNSQ 

Outfit PT-Mea 
Corr

Measure 
(logit)

Model 
SEMNSQ ZSTD

Q1 0.99 0.89 -3.90 0.49 0.81 0.17

Q2 0.95 0.94 -0.29 0.55 -0.03 0.13

Q3 1.66 1.52 2.98 0.31 -0.37 0.13

Q4 0.75 0.70 -1.99 0.60 -0.13 0.13

Q5 0.85 0.78 -1.48 0.61 -0.46 0.12

Q6 0.96 0.94 -0.37 0.64 -0.41 0.12

Q7 1.38 1.43 1.66 0.22 1.39 0.20

Q8 0.78 0.76 -1.64 0.61 -0.34 0.13

Q9 1.61 1.59 2.22 0.28 1.48 0.21

Q10 0.71 0.70 -2.09 0.61 -0.26 0.13

Q11 0.66 0.62 -2.80 0.70 -0.52 0.12

Q12 1.38 2.16 4.31 0.11 0.32 0.14

Q13 0.74 0.72 -1.97 0.61 -0.51 0.12

Q14 0.74 0.71 -2.07 0.60 -0.34 0.13

Q15 0.94 0.86 -0.91 0.50 -0.48 0.12

Q16 0.67 0.63 -2.72 0.64 -0.32 0.13

Q17 0.90 0.86 -0.56 0.34 0.76 0.16

Q18 0.71 0.69 -2.23 0.65 -0.60 0.13

Q19 1.06 0.96 -0.18 0.47 -0.48 0.12

Q20 3.21 3.21 5.88 -0.08 1.16 0.19

Q21 1.38 1.29 1.77 0.44 -0.51 0.12

Q22 1.01 0.95 -0.25 0.52 -0.22 0.13

Q23 0.82 0.73 -1.24 0.46 0.60 0.16

Q24 1.15 1.06 0.45 0.43 -0.57 0.13

Implications and Limitations
This study provides a validation instrument by 
evaluating the impact and early prevention of excessive 
family caregiver burden. The instrument can reflect 
valid results for measuring family caregiver with stroke 
patients. However, a limitation of this study lies in the 
method of data collection, which relied on face-to-face 
interviews. This approach may inadvertently influence 
participants to conceal true feelings, particularly when 
stroke patients assist in filling out the instrument. Further 
validation studies using Rasch method analysis with 
larger sample sizes are essential to improve the results.

CONCLUSION

In conclusion, based on the results of Rasch's analysis, 
CRA instrument generally has good psychometric 
performance. This instrument could measure family 
caregiver burden, specifically those caring for stroke 
patients. However, further development was needed for 
less-fit items.
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