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Background: Rasch analysis is widely used in the life sciences. Rasch analysis is a mathematical and probabilistic
model based on the assumption that the probability of passing a single item is governed by a person's ability and
the difficulty of the item. However, its use in nursing science remains unclear.
Aim: To (i) describe the use of Rasch analysis in nursing research and (ii) determine the quality of reporting in
nursing studies using Rasch models.
Methods: A methodological scoping review of literature was conducted. The systematic electronic literature
search was initially conducted on 1 February 2020 and updated on 16 April 2021 from PubMed/Medline and
CINAHL databases. The search was limited to covering the timeframe from the earliest literature available until
31 December 2020. The search terms used were Rasch, IRT, item response theory, and nursing. The search was
limited to the English language and title/abstract level. The analysis included quantification and content analysis.
Results: In total, 388 hitswere identified. Following a two-phase retrieval process, 88 articleswere included in the
final analysis. Rasch analysis was used to test the psychometric properties of the newly developed instrument,
and validate or test a short version of the existing instrument. The reporting of Rasch analysis demonstrated
large variability in quality. Rating scale functioning, internal scale validity using goodness-of-fit statistics, and
unidimensionality were the most frequently reported outcomes.
Conclusion: The use of Rasch analysis in nursing science was found to be unsystematic. Rasch analysis could pro-
vide new possibilities for investigating measurement properties. However, robust, comprehensive, and precise
reporting of the methodological choices and results of Rasch analysis is needed. Furthermore, the use of Rasch
analysis in nursing science is encouraged.

What is already known

• Rasch analysis is a mathematical and probabilistic model based on the assumption that the probability of pass-
ing a single item is related to a person's ability and the difficulty of the item.

• Rasch analysis is widely used in the life sciences. However, its use and quality of reporting in nursing science
have yet to be explored.
What this paper adds

• Rasch analysis is rarely used in nursing science, although its use is increasing.
• This review has identified deficiencies in the reporting of nursing validation studies using Rasch analysis.
• Minimum standards for the reporting of Rasch analysis in nursing research are proposed.

© 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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1. Introduction

In nursing, many instruments have been developed as outcome
measures for patients (such as Patient-ReportedOutcomeMeasures, Pa-
tient Reported Experience Measures), significant others, nurses, and
managers to measure certain phenomena. The instruments focus, for
example, on symptoms, competence, attitudes, and healthcare quality.
The fundamental methodological requirement for constructing new in-
struments or using existing instruments is adequate psychometric
properties. Psychometric properties are intrinsic characteristics of an in-
strument that are tested using statistical analysis (Ginty, 2013). Psycho-
metric properties provide information about an instrument's
appropriateness, meaningfulness, usefulness, and more broadly, its va-
lidity and reliability (Ginty, 2013). Evidence of psychometric properties
supports the validity and reliability of the results obtained using a cer-
tain instrument (American Educational Research Association, 2014).

Psychometric properties can be evaluated using the Classical Test
Theory or the Item Response Theory. Both approaches are suitable and
often used complementarily. However, these two approaches differ in
their evaluation levels. Classical Test Theory focuses on test-level evalu-
ation, whereas Item Response Theory focuses on item-level evaluation
(Tractenberg, 2010). Classical Test Theory, also known as ‘True Score
Theory’, analyses test results based on test scores (Magno, 2009). Exam-
ples of the Classical Test Theory are methodological approaches such as
item analysis and factor analysis (Bortolotti et al., 2013). Item Response
Theory, also called ‘Modern Test Theory’, is a newer approach for testing
the psychometrics of the instrument and examining the pattern of re-
sponses that the respondent makes to the set of items (Kline, 2005).
In Item Response Theory, there are several models, such as the one-
parameter logistic model, two-parameter logistic model, and three-
parameter logistic model (Kline, 2005). Of these, the one-parameter lo-
gistic model, also known as the Rasch model (Kline, 2005), is perhaps
the most common.

The Rasch model is an analytical model used to evaluate the mea-
surement properties of rating scales using probability estimates
(Rasch, 1980). The Rasch model is a logistic latent trait Item Response
Theory model that focuses on the quality of the outcome measures.
The analysis is based on the assumption that the probability of a person
passing a single item in a test is related to assertions about a person's
ability and the difficulty of the item toward which the empirical data
are tested (Bond and Fox, 2015). Ultimately, the purpose of Rasch anal-
ysis is to provide more precise and accurate measurements of both per-
sons and items that can support various aspects of validity and precision
(American Educational Research Association, 2014).

Reporting of Rasch analysis depends on the focus of the report. Some
central requirements for Rasch analysis should always be reported
(Smith et al., 2003; Tennant and Conaghan, 2007; Salzberger, 2013).
However, their universal use in reporting is selective, focusing primarily
on reporting item goodness-of-fit (Leung et al., 2014). The central parts
of Rasch analysis are the selection of the Rasch model and software,
analysis of item hierarchy, rating scale functioning, unidimensionality,
internal scale validity, person-separation reliability, and different item
functioning.

The selection of the Raschmodel depended on the response scale of
the instrument. The Rasch model can be either dichotomous or
polytomous (including the rating scale and the partial credit model).
The dichotomous Rasch model is used with instruments of two re-
sponse options, and a polytomous model is used in instruments with
three ormore response options (Lerdal et al., 2016). Rasch analysis is us-
able in instrument development and testing of the psychometric prop-
erties of existing instruments (Boone, 2016). Particularly in the
instrument development process, Rasch analysis has advantages in
terms of item reduction (Tennant et al., 2004). To conduct Rasch analy-
sis, there are several statistical software packages, and Winsteps,
RUMM, and Conquest are the most used in Rasch analysis (Leung
et al., 2014).
Rasch analysis provides psychometric evidence of the function of a
single item and persons. It orders the items and persons on the same
continuum, where themost likely achieved items are located at the bot-
tom of the continuum (Lerdal et al., 2016). The hierarchy of the items
along the continuum determines the order of item challenge locations
(also called calibrations, Prieto et al., 2003) in relation to thedistribution
of persons. Hierarchy can be evaluated using an itemmap (Wrightmap,
Boone et al., 2014). Based on this information, test item targeting can be
evaluated by comparing themean itemmeasures provided for the items
and persons. Ideally, the mean item measures are at the same level, in-
dicating that the items are neither too easy nor too difficult for the re-
spondents (Boone, 2016). In addition, the flooring and ceiling effects
are easily evaluated from the map. The flooring effect means there
are no items for persons with low ability, whereas in the ceiling ef-
fect, items for persons with high ability are lacking (Mitchell and
Jolley, 2010).

Rating scale functioning evaluates how each category of the in-
strument is working. Based on category functioning, the shape of
the distribution and number of responses in each category can be
evaluated. Regular distributions, such as uniform, normal, bimodal,
and slightly skewed distributions, are expected. Categories with
low frequencies are challenging because they lack the power to pro-
vide stable category threshold values (Bond and Fox, 2015). At least
10 responses in each category are considered minimum (Linacre,
1999).

Unidimensionality is the basic assumption of Rasch analysis, mean-
ing that the test measures a single construct (Kline, 2005). Unidimen-
sionality can be evaluated using a principal component analysis of the
residuals. The usual criteria are that the first component should explain
at least 50% of the variance and the second component should explain
less than 5% (or eigenvalue less than 2.0, Linacre, 2011).

Internal scale validity and person response validity are typically re-
ported using goodness-of-fit statistics. The goodness-of-fit is expressed
using infit statistics and can be assessed at the item and person levels
(Lerdal et al., 2016; Bond and Fox, 2015; Wright and Masters, 1982). It
is crucial to identify items that do not fit the Rasch model. Including
items with poor fit hampers the quality of measurement and decreases
instrument precision. These items should be either removed, revised, or
rewritten, and tested again. Goodness-of-fit statistics indicate howwell
each item fits the underlying test construct (Bond and Fox, 2015). In
Rasch, goodness-of-fit statistics are reported using the mean square
(MnSq) and standardised z statistics. The acceptable criterion is an
item mean square infit of 0.6–1.4 (Wright and Linacre, 1994), but it
is also recommended to be adjusted due to sample size (Smith
et al., 2008). Higher mean square values mean larger variance in
item response patterns than the Rasch model was expecting (Bond
and Fox, 2015).

Related to person fit, Rasch model analysis produces evidence of
person-separation reliability. It describes the separation of persons
by their pattern of scores and better separation further reflects a more
precise measurement (Wright, 1996; Bond and Fox, 2015). The person
separation index should be evaluated against themeasurement purpose
and number of response options. However, the higher the value, the
better the separation. Usually, the minimum requirement for the
index is 2 or higher, which indicates that the instrument can separate
persons from at least two strata, for example, low and high ability
(Fisher, 1992).

Differential item functioning (DIF) can be used to evaluate how
items work in different groups. For example, the data can be divided
based on gender or age and by comparing the differential item function-
ing estimates in different groups. Evaluations focus on item functioning,
in which items can function in either similar or different ways between
different groups. If the functions differ between groups, this is a sign of
differential item functioning (Bond and Fox, 2015).

Based on the previous reviews, Rasch analysis have been used in
testing scales measuring mobility (Belvedere and de Morton, 2010),
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musculoskeletal disease (Leung et al., 2014) and upper extremity out-
comes (Hong and Bonilha, 2017). Rasch analysis has been widely used
in psychology, education, and medicine (Bortolotti et al., 2013). It can
be used in the development, evaluation, and administration of
standardised measurements (Bortolotti et al., 2013).

However, a comprehensive review of the use of Rasch analysis in
nursing research is lacking. This would clarify and identify the ways
in which Rasch analysis could advance nursing research methodo-
logically and increase the understanding of the instruments used to
measure constructs of interest in nursing science. This methodolog-
ical scoping review aimed to (i) describe the use of Rasch analysis
in nursing research and (ii) determine the quality of reporting in
studies using Rasch models in nursing. The ultimate goal was to em-
phasise the possibility of using Rasch analysis in nursing science as a
choice in the evaluation of psychometric properties of the instru-
ments.

2. Methods

2.1. Protocol and registration

This is a methodological scoping review. The study protocol was not
published.

2.2. Eligibility criteria

Eligibility criteria were applied to each record, and the articles were
included if they were: 1) conducted in a nursing context (studies focus-
ing on nursing care in different care facilities or nursing education with
nursing professionals, nursing students, or patients as informants),
2) empirical articles reported in English, and 3) Rasch analysis method
was used to assess the instrument's measurement properties. Articles
were excluded if they 1) used Rasch analysis as a method to evaluate
values other than the measurement properties of the instrument (to
compare outcome values between different groups).

2.3. Information sources and the search

A systematic electronic literature search was conducted on 1 Feb-
ruary 2020 and updated on 16 April 2021 from PubMed/Medline and
CINAHL databases (Fig. 1) by one researcher (MS). These databases
are comprehensive in the field of nursing science (Subirana et al.,
2005). The search was limited to covering the timeframe from the
earliest (CINAHL since 1981, PubMed/Medline 1946) to 31 Decem-
ber 2020. The search terms (keywords) used were Rasch, IRT, item
response theory, and nursing. To ensure adequate coverage of the
search, it was conducted in two phases using two independent
search sentences for both databases: first sentence was (Rasch
[Title/Abstract]) AND (nursing[Title/Abstract]), second sentence,
(IRT[Title/Abstract] OR “item response theory”[Title/Abstract])
AND (nursing[Title/Abstract]). The search was limited to the English
language and title/abstract level.

2.4. Selection of sources of evidence

The selection process for sources of evidence was performed in two
phases. The first two authors independently (MS, RS) evaluated the hits
received from a two-phased search at the title and abstract levels and
second, at the full-text level. After both phases, the researchers dis-
cussed the results and reached a consensus. In case of disagreement, a
third author (AK) participated in the decision-making process.

2.5. Data charting process and data items

The data were first gathered in an Excel spreadsheet, including the
following descriptive information: author, year, country, aim, setting,
sample population, and size. Following this, information on the mea-
surement properties was tabulated, including scale rating, scale
functioning, internal scale validity, person-response validity, person-
separation validity, and internal consistency (Bonsaksen et al., 2013;
Lerdal et al., 2014, 2016; Gay et al., 2016).
2.6. Synthesis of results

Using the tabulated information of themeasurement properties, the
data were analysed using quantification and content analyses.
3. Results

3.1. Selection of sources of evidence

In total, 388 hits were identified. After screening abstracts and titles,
218 were excluded because they were not of a nursing context, leaving
170 hits for full-text inspection. After full-text reading, 82 articles were
excluded because they were in the field of medicine or occupational
therapy (n= 47). Rasch analysis was used, for example, to generate in-
terval measures to evaluate the effects of interventions instead of in-
strument testing as the focus (n = 35). In total, 88 articles were
included in the final analysis.
3.2. Characteristics of sources of evidence

The size of the study samples varied (Table 1). The subjects of
these studies were patients (n= 37), their next of kin (n= 1), nurses
(n= 38), and nursing students (n= 17). The sample size varied from 43
to 13,113 (mean, 737). The contents of the studies/instruments focused
predominantly on clinical care and practice from the perspectives of the
competence of professionals or students (n= 33), well-being of patients
(n = 25), physical activity of patients (n = 11), work well-being of pro-
fessionals (n = 10), and ethics in health care (n = 9).
3.3. Use of Rasch analysis in nursing

The first article to report the use of Rasch analysis in nursing science
was published in 1996 (Fig. 2). Until 2006, therewas approximately one
article per year, but after 2005, the use of Rasch analysis increased. In
the last five years, the proportion of Rasch analysis papers has been ap-
proximately nine articles per year.

Rasch analysis was used to test the psychometric properties of a
newly developed instrument (n = 22), to validate an already existing
instrument with a different sample or language (n = 63), or to test a
short version of the previously validated instrument (n = 3).
3.4. Reporting of the Rasch analysis

The reporting of Rasch analysis was of variable quality (Table 2).
Winsteps (45%)was themost frequently used Rasch software, followed
by RUMMand its different versions (30%). Themathematical derivate of
the Rasch model (dichotomous or multi/partial credit) was stated in
half of the articles (50%). The polytomous item-response Rasch model
was predominantly used (34%). Rating scale functioning, internal scale
validity using goodness-of-fit (infit) statistics, and unidimensionality
were the most often reported (75%, 81%, and 67%, respectively).
Person-response validity using person goodness-of-fit values was re-
ported in 42% of articles. An item map showing item distribution
along the continuum was illustrated in 39% of the articles. Differential
item functioning, testing how responses differ based on age or gender,
was used in half (50%) of the studies.
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3.5. Synthesis of results

Since 1996, the use of Rasch analysis in nursing science has progressed
steadily. Between 2010 and 2019, approximately six papers per year pub-
lished Rasch analysis results. The specific reporting of Rasch analysis out-
comes varied. Most studies reported the specific Rasch software used;
however, only half reported the name of the Rasch model. Outcomes re-
lated to rating scale functioning, internal scale validity (including
goodness-of-fit values), unidimensionality, and person-separation reli-
ability were the most often reported values. Based on the analysis of the
reporting of Rasch analysis in nursing research, a minimum reporting
standard is suggested (Table 3). Uniform reporting increases transpar-
ency and quality of reporting and promotes the accurate use of scientific
evidence of the instrument's psychometric properties.

4. Discussion

4.1. Summary of evidence

Rasch analysis has been increasingly used in nursing practice.
This review demonstrated a smooth increase in the use of Rasch
analysis over time. The quality of reporting seems to have improved
over the years, potentially due to an increase in different reporting
guidelines such as COSMIN (Gagnier et al., 2021). Classical Test
Theory has been the most used approach in the assessment of the
psychometric properties of instruments, providing evidence of
scale-level properties. Instead, Rasch analysis can provide more de-
tailed information and evidence regarding item-and person-level
characteristics. It may yield information about sensitivity and pro-
vide instrument developers with more specific details to support
the development refinement process of an instrument. Where Clas-
sical Test Theory approaches are largely deductive and try to iden-
tify what items best cover the underlying construct, the Item
Response Theory and Rasch analysis aim to approach the included
items in a test and their individual contributions to capture the uni-
dimensional concept within the item content in relation to empiri-
cal data gathering.

The focus in the reporting of Rasch results has been unsystematic
and technically reported. Most of the articles reported item fit (how
the actual item responses matched the expected responses), but
other Rasch characteristics were reported to a more limited extent.
This result is in line with a study by Leung et al. (2014), where
reporting focused on fit statistics rather than on Rasch model as-
sumptions. The use of selective reporting in instrument develop-
ment and validation studies leaves the analysis of the validity and
reliability of the instrument in question to a very superficial level.
Outcomes in relation to unidimensionality, the basic assumption
of Rasch analysis, were reported in only two-thirds of the articles.
However, a more systematic reporting of the properties of the
Rasch procedure is highly important. Therefore, a minimum
reporting standard based on the results of this review was provided
to the researcher to systematise the quality of reporting.

The studies reported different statistical software or programs used
for Rasch analysis. Each software has its own benefits; however, each
program produces different fit statistics, whichmay hamper the under-
standability and comparison of results. This also raises the problem of
using incorrect method-based terminology for reporting. To advance
the use of Rasch analysis, for example, in nursing science, clear guide-
lines and systematic approaches for constructing the analysis are
needed. Many instruments have been criticised for being subjective,

Image of Fig. 1


Table 1
Descriptive characteristics of the studies (n = 88) included.

Author, year,
country

Concept Instrument n of items Dimensions Sample, size

Pollak et al., 1996
USA

Functional
independence

Functional Independence
Measure (FIM)

18 items; 1 (=dependent)-7
(= independent) ordinal scale

Motor and cognitive 49, community, sheltered
care, nursing facility

Smith Jr. et al., 2002
USA

Physical
self-efficacy

The Perceived Physical Ability
(PPA) subscale from the
Physical Self Efficacy Scale

10 items (in PPA): 6-point rating
scale from 1 = strongly agree to
6 = strongly disagree

Not reported 206 members of a national
nursing association

Dimitrov and Shelestak,
2003

USA

Nursing
students'
performance

NLN Diagnostic Readiness
Test

172 items; dichotomous
1 = mastered 0 = non-mastered

5: Client Needs, Nursing process,
Categories of Human Functioning, Health
alterations, Clinical Nursing

646 student RN

Finlayson et al., 2005
USA

Activities of
Daily Living

Activities of Daily Living
(ADL) and Instrumental
Activities of Daily Living
(IADL)

24 items Not reported 607 older people

Slade et al., 2006
UK

Dependency The Leeds Elderly
Assessment Dependency
Screening tool (LEADS)

17 items (result) Resulting Modified Barthel Index;
Abbreviated mental test; Northwich park
Dependency Scale

258 older people

Gilworth et al., 2007
UK

Work disability Nurse-Work Instability
Scale Nurse-WIS

43 items; 5 levels 0–4 (high) Not reported 296 nursing staff

Pearce et al., 2007
USA

Subjective fall
concerns

The Activities-Specific Fall
Caution (AFC) scale

13 items; 7 response options= > 4
category

1 57 staff,
234 residents nursing home

Resnick et al., 2007a
USA

Restorative care
activities

Restorative care Behaviour
Checklist (RCBC)

10 observable activities; 3 level,
n/a, yes, no

Not reported 386 nursing assistants

Resnick et al., 2007b
USA

Ability to
consent

Evaluation to Sign Consent
(ESC)

5 items 1 346 residents nursing home

Velozo et al., 2007
USA

Functional
Independence
Measure and the
Minimum Data
Set

Functional Independence
Measure (FIM) and the
Minimum Data Set (MDS)

FIM: 18 items
MDS: 284 items

Not reported 236 patients

Bouffioulx et al., 2008
Belgium

Satisfaction of
activities and
participation in
the actual
environment

SATIS-STROKE Result: 36 items: 4-level scale:
0 = Very Dissatisfied to
3 = Very Satisfied.

1 101 stroke patients

Resnick et al., 2008
USA

Confidence in
performing
restorative care
activities

Perceived
benefits of
restorative care

Nursing Assistant
Self-Efficacy for Restorative
care Scale (NASERC)

Nursing Assistant Outcome
Expectations for Restorative
Care Scale (NAOERC)

NASERC; 10 items, 0 = no
confidence, 10 very confident

NAOERC; 9 items, 1 = strongly
disagree, 5 strongly agree

NASERC 2: Functional Skill sub-scale
Challenges sub-scale

NAOERC 1

384 nursing assistants

Wang et al., 2008
USA

Physical
functioning and
cognition scales

Minimum Data Set 5-point rating scale;
0 = independent,
4 = total dependence

Physical function and Cognition 654 veterans

Hagquist et al., 2009
Sweden

Self-Efficacy Nursing Self-Efficacy scale 9 items: 0–11 category responses 1 1379 nursing students

Iacono et al., 2009
Australia

Interaction with
Disabled Persons

Interaction with Disabled
Persons scale (IDP)

20 items: six response categories
ranging from strongly agree to
strongly disagree

6 373 healthcare students

Lamoureux et al., 2009
Australia

Quality of life Nursing Home
Vision-Targeted
Health-Related
Quality-of-Life
questionnaire (NHVQoL)

57 items 9 subscales: 1) general vision, 2)
reading, 3) ocular symptoms, 4)
mobility, 5) psychological distress, 6)
activities of daily living, 7) social
activities and hobbies, 8) adaptation and
coping, 9) and social interaction

76 care facility residents

Nisell et al., 2009
Sweden

Imperforate
anus

Imperforate Anus
Psychosocial Questionnaire
(IAPSQ)

45 items: Likert scales Dimensions: 1) Emotional, 2)
Emotional/ Cognition, 3)
Self-determination, 4) Social
relationships and School, 5) Physical
function and 6) Experiences of care

87 children

Adler and Resnick, 2010
USA

Quality of life Dementia Quality of Life
(DQOL)

29 items: 5-point scale from
1 = never to 5 = very often

five domains: 1) self-esteem, 2) positive
affect, 3) negative affect, 4) feelings of
belonging, and 6) sense of aesthetics

486 nursing home residents

Franchignoni et al., 2010
Italy

Oral health Geriatric Oral Health
Assessment Index

12 items: a five-point scale from
0 = never to 4 = always

1) physical function, 2) psychosocial
function, 3) pain or discomfort

85 long-term residents

Gustavsson et al., 2010
Sweden

Burnout Oldenburg Burnout
Inventory (OLBI)

16 items: 4-point response scale
ranging from ‘Does not apply at all’
to ‘Applies completely’

2 dimensions: 1) exhaustion, 2)
disengagement

933 nursing professionals

Hula et al., 2010
USA

Aphasia Western Aphasia Battery
(WAB)

NR Not reported 101 individuals with
aphasia

Farin et al., 2011
Germany

Communication
preferences of
patients with
chronic illness

Communication preferences
of chronically ill patients
(KOPRA questionnaire)

32 items (result)
Six response options: (1)not so
important-(5)extremely
important, and
(6) “unsuitable/bad’

4 subscales: a) Patient participation and
patient orientation, b) Effective and
open communication, c) Emotionally
supportive communication, d)
Communication about personal
circumstances

472 patients

Winstanley and White,
2011

Australia

Clinical
supervision

Manchester Clinical
Supervision Scale (MCSS)

36 items: 5-point scale from
strongly disagree to strongly agree

6 385 nursing staff

(continued on next page)
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Table 1 (continued)

Author, year,
country

Concept Instrument n of items Dimensions Sample, size

Flannery et al., 2012
USA

Job attitude Job Attitude Scale (JAS) 17 items: 5-point Likert scale; a
higher score indicates a higher
degree of job satisfaction

5 domains: 1) pay, 2) interaction/
organisational factors, 3) task
requirements, 4) job status, 5)
autonomy

508 nursing assistants

Panella et al., 2012
Italy

Risk screening Blaylock Risk Assessment
Screening Score (BRASS

10 items: delivers a summative
score ranging from 0 to 40

Not reported 104 patients

González-de Paz et al.,
2012

Spain

Nurses' ethical
sensitivity

Ethical Sensitivity Scale 35 items: 5-point Likert scale with
a score ranging from 0 = almost
never to 4 = always.

Not reported 143 nurses

Forkmann et al., 2013
Germany

Depression Patient Health
questionnaire (PHQ-9)

9 items: response
categories range from 0 = not at
all to 3 = nearly every day

Not reported 1631 older people

Gerrard, 2013
USA

Functional status Katz Index of Independence
in Activities of Daily Living
(Katz ADL)

6 items, patients give functional
grade from A to G based on their
abilities to perform the tasks. (A =
independence with all ADLs,
G = dependence in all ADLs)

6 activities of daily living (ADL): 1)
bathing, 2) dressing, 3) toileting, 4)
transferring, 5) continence, and 6)
feeding

13,113 patients

Guedes Ede et al., 2013
Brazil

Power as an
intentional
participation in
changes

Power as Knowing
Participation in Change Tool
(PKPCT)

48 items: ranging from 1 to 7
points.

4 operational indicators of power:
1) awareness, 2) choices, 3) freedom to
act intentionally, 4) involvement in
creating change

952 nursing assistants
627 baccalaureate nurses

La Porta et al., 2013
Italy

Coma recovery Coma Recovery
Scale-Revised (CRS-R)

29 items 6 subscales addressing 1) auditory, 2)
visual, 3) motor, 4) oromotor/ verbal,
5) communication, 6) arousal functions.

129 patients (258
observations)

McMullen and Resnick,
2013

USA

Self-esteem Rosenberg Self-Esteem Scale
(RSES)

10 items: 4-point Likert scale from
strongly agree to strongly disagree

2 dimensions: 1) positive self-esteem,
2) negative self-esteem

508 nursing assistants

Müller, 2013
Switzerland

Nurse
competence

Nurse Competence Scale 73 items: visual analogue scale
(0–100 mm) 0 = low level to 100
= very high level of competence)
Also 4-point scale from 0 = not to
3 = very often, to state how often
these 73 competencies were used.

7-factor model: 1) helping role, 2)
teaching-coaching, 3) diagnostic
functions, 4) managing situations, 5)
therapeutic interventions, 6) ensuring
quality, 7) work role competencies.
Result: 7-factor model confirmed

679 nurses

Nicholson et al., 2013
Australia

Competence of
an instrument
nurse

Performance Based Scoring
Rubric

(1) Behavioural descriptors
1–4 (4 = highest level of
performance)
(2) Fours broad band performance
levels: Beginning, Developing,
Consolidating and Effective
Practitioner

Includes two parts: 1) Analytical
Observation Form, 2) Holistic
Competence Rubrics

95 instrument nurses (were
observed and assessed by 32
nurse educators and
preceptors)

Suhonen et al., 2013
Finland
Greece
Sweden
UK

Individualised
care

Individualised Care Scale
(patient)

34 items: 5-point Likert scale
ranging from 1 = fully disagree to
5 = fully agree

Dimensions: 1) Support of Individuality
ICS-A, 2) Perceptions of Individuality
ICS-B
Both dimensions (A&B) include three
subscales: 1) Clinical Situation: Clin A
and Clin B; 2) Personal Life Situation:
Pers A and B; 3) Decisional Control: Dec
A and Dec B

1093 orthopaedic and
trauma patients

Guttersrud et al., 2014
Norway

Critical nutrition
literacy

Critical nutrition literacy
(CNL) instrument

19 items: 5-point Likert scale
ranging from 1= disagree strongly
to
5 = agree strongly

Two scales: 1) the ‘engagement in
dietary habits, 2) the ‘taking a critical
stance toward nutrition claims and their
sources

473 students

Holloway et al., 2014
UK

Confidence in
responding to
alcohol use in
patients

The Clinical Confidence
Questionnaire

40 items: 4-point Likert scale using
from 4 = Very easy to do - 1 too
difficult to do.

Not reported 43 registered nurses

Ma et al., 2014
Taiwan

Workplace
bullying

Negative Acts
Questionnaire-Revised
(NAQ-R)

.22 items: 5 response
alternatives
1 = never, 2 = occasionally, 3 =
monthly, 4 = weekly, 5 = daily

5 categories: 1) physical aspects, 2)
psychological aspects, 3) interpersonal
relations at work, 4) willingness to
work, 5)quality of work

300 nurses

Strout and Howard, 2014
USA

Wellness The Wellness Assessment
Tool (WEL)

22 items 5 dimensions: 1) social wellness, 2)
intellectual wellness, 3) physical
wellness, 4) emotional wellness, 5)
spiritual wellness

5604 community-dwelling
adults

Blackman and Giles, 2015
Australia

Evidence-Based
Practice

Evidence-Based Practice
Tool

27 items: 4-point Likert scale
ranging from 1 = very difficult to
do to 4 = very simple to do

Not reported 471 nursing students

Bourke et al., 2015
USA

Clinical Stress Nursing Students' Clinical
Stress Scale

59 items: 5-point Likert type scale
ranging from 1 = Very much to 5
= None

Not reported 110 students

Classen et al., 2015
USA
Canada

Fitness to drive Fitness-to-Drive Screening
Measure (FTDS)

54 items:
5-point adjectival scale
1 = cannot do - 5 = not difficult

Not reported 200 older drivers
200 caregivers

Snowden et al., 2015
UK

Emotional
Intelligence

Trait Emotional Intelligence
Questionnaire Short form
(TEIQue-S)

30 items: seven possible responses
ranging from 1 = Completely
Disagree to 7 = Completely Agree

Four factor structure: 1) Well-being, 2)
Self-control, 3) Emotionality, 4)
Sociability

938 undergraduate nursing
and computing students

Spurlock Jr and Wonder,
2015

USA

Evidence-based
practice
knowledge

Evidence-Based Practice
Knowledge Assessment in
Nursing (EKAN)

Result: 20 items: 5-point
Likert-type scale

Not reported 200 undergraduate nursing
students
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Table 1 (continued)

Author, year,
country

Concept Instrument n of items Dimensions Sample, size

Ahmad et al., 2016
Malaysia
England

Work
satisfaction

Index of Work Satisfaction
(IWS)

44 items Six components: a) pay, b) autonomy, c)
task requirements, d) professional status,
e) interaction, f) organisational policies

556 nurses

Chan et al., 2016
HongKong

Core
competencies
for infection
control nurses

ICN Advanced Practice Core
Competency Scale

83 items: 5-point rating scale:
1 = not very important to 5= very
important

Not reported 117 infection control nurse

Jeon et al., 2016
Australia

Depression in
dementia

The Cornell Scale for
Depression in Dementia
(CSDD-19)

19 items: 2-point scale (0 = absent,
1=mild or intermittent, 2= severe)
Result: Short version includes 4
items (CSDD-4)

Not reported 556 nursing home residents

Müller et al., 2016
Germany

Activities and
participation in
older individuals
with joint
contractures

PaArticular Scales Original scale from “no problem” to
“severe problem”.

Result: Two independent scales. 1)
International Classification of
Functioning, Disability and Health
component Activities, 2) International
Classification of Functioning, Disability
and Health component Participation

191 older people

Stolt et al., 2016
Cyprus, Greece, Finland,
Sweden

Trust in nurses Trust in Nurses Scale (TNS) 4 items: 5-point Likert-type
(1 = never, 5 = always)

1 599 cancer patients

Blackman and Giles, 2017
Australia

Evidence-based
practice

Evidence-Based Practice
Survey

27 items: 4-point Likert scale
(4 = very simple to do, 1 = very
difficult to do)

Not reported 375 graduating nursing
students

Carretta et al., 2017
Italy

Patient
satisfaction

Customer Satisfaction Audit 22 items: (5-point scale 1 =
unimportant, 5 = important)

Not reported 3320 discharged patients

Finbråten et al., 2017
Norway

Health literacy European Health Literacy
Survey Questionnaire
(HLS-EU-Q47)

47 items: four-point rating scale
1 = very easy – 4) very difficult

a) accessing, b) understanding, c)
applying, d) health information

999 members from the
Diabetes Association

Galik et al., 2017
USA

Resistiveness to
care

Resistance to Care Scale Observation over 5 min period: 1)
frequency of the resisteveness to
care behaviour 2) duration of the
behaviour 3) intensity of the
behaviour (1 = mild,
2 = moderate,
3 = extreme)

Not reported 261 nursing home residents

Jung et al., 2017
South Korea

(1) Nursing
assistant
self-efficacy for
restorative care
(2) Nursing
assistant
outcome
expectations for
restorative care

1) Nursing Assistant Self-
Efficacy for Restorative Care
Scale
(2) Nursing Assistant
Outcome Expectations for
Restorative Care Scale

(1) 10 items: 10-point Likert
(2) 9 items: 5-point Likert

(1) Two subscales: a) NASERC for
functional skills, b) NASERC for
challenges associated with restorative
care

697 direct care workers

Kleinknecht-Dolf et al.,
2017

Switzerland

Moral distress Moral Distress Scale 10 items: 5-point scale 0 = never,
4 = very often

Not reported 2153 nurses and 1965
nurses

Ma et al., 2017
Taiwan

Online bullying Negative Acts
Questionnaire-Revised
(NAQ-R)

22 items: 5 response options
1 = never, 2 = occasionally, 3 =
monthly, 4 =weekly, 5 = daily

Not reported 963 nurses

Nguyen et al., 2017
Australia

Dementia
specific health

dementia-specific health
state classification system
based on the QOL-AD
instrument (quality of life in
Alzheimer's disease)

15 items: four-point scale:
1 = poor, 4 = excellent

Not reported 284 residents in long-term
care facilities

Rojas Sánchez et al., 2017
Colombia

Cardiac output Decreased cardiac output
(DCO)

21 items: Dichotomous scale rating
“absent”/”present”

Not reported 200 patients

Sanabria-Arenas et al.,
2017

Colombia

Patient
satisfaction

the Scale for Evaluation of
Haemodialysis Patient's
Satisfaction with Service
provided

44 items: Likert scale 1 = very
unsatisfied, 5 = very satisfied

1) overall satisfaction, 2) personnel at
the unit, medications and supplies,
facilities and processes, phone contact

370 haemodialysis patients

Álvarez-García et al.,
2018

Spain

Environmental
health

Children's Environmental
Health Knowledge
Questionnaire (ChEHK-Q)

the Children's
Environmental Health Skills
Questionnaire (ChEHS-Q)

26 items: three response options
True, False, Don't know

12 items: Likert scale values from 1
(strongly disagree) to 5 (strongly
agree)

Not reported 308 nursing students

Heritage et al., 2018
Australia

Quality of life Professional Quality of Life
(ProQOL)

21 items compassion satisfaction, secondary
traumatic stress, and burnout

Registered nurses or nurse
officers n = 1615

Li et al., 2018
China

Functioning the International
Classification of
Functioning, Disability and
Health (ICF) set for spinal
cord injury nursing
(ICF-SCIN)

0 to 4: no, mild, moderate, severe,
complete problem

three components: body functions, body
structures, activities

140 spinal injury patients

Lundberg et al., 2018
Sweden

Research
utilisation

Research Utilisation
Questionnaire

29 items: 5-point Likert scale 1 =
strongly agree, 5 = strongly
disagree

attitudes toward research, availability
and support for implementation of
research findings, use of research
findings

163 nurses and nurse aides
in nursing home

(continued on next page)
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Table 1 (continued)

Author, year,
country

Concept Instrument n of items Dimensions Sample, size

Milliken et al., 2018 Ethical
awareness

Ethical
Awareness Scale

18 items: three response options Not reported nurses
n = 116

Parra-Anguita et al., 2018
Spain

Dementia
knowledge

Dementia Knowledge
Assessment Tool 2
(DKAT2-Sp)

21 items: three answer choice
(Yes, No, I don't know)

Not reported nursing staff n = 361,
nursing students n = 297

Resnick et al., 2018
USA

Quality of life the Quality of Life in
Late-Stage Dementia
(QUALID) Scale

29 items: responses range from
1 = never to 5 = very often

5 domains: self-esteem, positive affect
and humour, negative affect, feelings of
belonging, and sense of aesthetics

137 older people

Volz-Sidiropoulou et al.,
2018

Germany

Disease related
impact

The ICIQ-Cog consists of two
scales:
a) ICIQ-Cog-P measures
disease-specific bother
b) ICIQ-Cog-C measures
cognitive impairment

a) 12-items: 4-point Likert type
scale (rarely; occasionally;
frequently; very frequently)
b) 4 items: 4-point Likert scale
(strongly disagree; somewhat
disagree; somewhat agree; strongly
agree)

Not reported Proxy ratings were collected
for these 60 residents

Happell et al., 2019a
Australia, Ireland,
Norway, Finland, the
Netherlands

Stigma of mental
illness

Opening Minds Scale 20 statements: to be rated on a
range of (dis)agreement:
1-strongly agree, 2-agree,
3-neither agree nor disagree, 4-
disagree, 5-strongly disagree.

social distance, attitudes of health care
providers and disclosure/help-seeking.

Undergraduate nursing
student n = 423

Happell et al., 2019b
Australia, Ireland,
Norway, Finland, the
Netherlands

Attitudes to
people labelled
with a diagnosis
of mental illness

Mental Health Nurse
Education Survey

24 items: 7-point scale ranging
from ‘Strongly Disagree’ to
‘Strongly Agree’

7 domains: Preparedness for Mental
Health Field, Knowledge of Mental
Illness, Negative Stereotypes, Anxiety
Surrounding Mental Illness, Future
Career in Mental Health Nursing,
Valuable Contributions, and Course
Effectiveness

University nursing students
in Australia and Western
Europe
n = 424

Jacob et al., 2019
Australia

Critical thinking Not reported five unfolding scenarios covering a
variety of common clinical
situations which incorporated

25 multiple choice questions relating to
these scenarios

128 nursing students

Milliken et al., 2019 Ethical
awareness

Ethical Awareness Scale 18 items: score 3 always has
ethical implications, score 2 may
have ethical implications, score
1 never has ethical implications

Not reported n = 240 nurses

Oliveira-Kumakura et al.,
2019

Swallowing
status

The Nursing Outcomes
Classification (NOC)

10 indicators of the NOC
Swallowing status: 1 (worst result)
to 5 (best health status)

Not reported 227 post-stroke patients

Parra-Anguita et al., 2019 Alzheimer's
disease
knowledge

UJA Alzheimer's Care Scale 23 items: three options: “Yes”,
“No”, “I don't know”

Not reported 361 members of nursing
staff

Petersen et al., 2019 Work instability the Brazilian Nurse-Work
Instability Scale

30 affirmations: each judged
relation with their musculoskeletal
pain

Not reported 262 nursing workers

Riklikiene et al., 2019
Lithuania

Missed nursing
care

Missed Nursing Care in
Infection Prevention and
Control Survey
A part: background
information, B part: type
and frequency of missed
nursing care, C part:
indication why this care
might be missed

29 items that assess type and
frequency of missed care and 17
items that identify reasons for
missed care

B part 29 items: 1 to 5 (from “never
missed” to “always missed”).

C part 17 items: to 4 (“not a reason”,
“minor reason”, “moderate reason” and
“significant reason”)

331 nurses

Stolt et al., 2019
Finland

Quality of care Good Nursing Care Scale 40 items: 2 parallel parts for
patients and nurses.
4-point scale 4 (fully agree) to 1
(fully disagree); the option 0 no
opinion is also possible.

Both parts 7 quality categories: (A)
characteristics of actors, (B) nursing
actions, (C) preconditions for care, (D)
environment, (E) proceeding of the
process, (F) patient management
strategies, and (G) collaboration with
family members/ significant others.

surgical patients (n = 476)
and nurses (n = 167)

Wilberforce et al., 2019
UK

Person-centred
care

Person-Centred Climate
Questionnaire - Staff version
(PCQ-S)

14 items: 6-point Likert scale
(1 = No, I disagree completely, to
6 = Yes, I agree completely).

three subscales: spanning safety,
homeliness and community.

4831 nurses

Areskoug-Josefsson and
Rolander, 2020

Sweden and Denmark

Sexual health the Students´ Attitudes
toward Sexual Health
(SA-SH)

22 items: 5-point Likert scale;
disagree, partly disagree, partly
agree, agree, strongly agree

four domains: present feelings of
comfortableness, future working
environment, fear of negative influence
on future patient relations, and
educational needs

699 students from
nursing, physiotherapy,
occupational therapy,
orthopaedic engineering,
and social work.

Browall et al., 2020
Sweden

Attitudes toward
care of dying
patients

The Frommelt Attitudes
Toward Care of the Dying
(FATCOD)

30 items: 5-point Likert scale (1
disagree, 2 [no category name], 3
means neither/nor, 4 [no category
name], 5 means agree).

positive attitudes toward caring for
dying patients (17 items), perceptions of
patient and family-centered care
(8 items)

39 with no formal
education, 125 enrolled
nurses, 477 undergraduate
students, 71 registered
nurses, 287 specialist
nursing students

Dickens et al., 2020
Australia

Violence
prevention
climate

violence prevention climate
scale (VPC-14)

14 items: 5-point Likert scale
(Strongly Agree to Strongly
Disagree).

patient actions' (things patients do that
prevent violence) and ‘staff actions’ (the
things that staff do)

213 responses from nursing
staff and patients

Hübsch et al., 2020
Switzerland

Pperformed and
missed nursing
care

the MISSCARE questionnaire 24 listed nursing activities: 5-point
response scale how frequently
(‘always missed’ to ‘never missed’)
they or their unit's staff missed any
of listed nursing activities

Not reported 1030 nurses and midwives
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Table 1 (continued)

Author, year,
country

Concept Instrument n of items Dimensions Sample, size

Kalánková et al., 2020
Slovak Republic

Rationing of care the Perceived Implicit
Rationing of Nursing Care
(PIRNCA)

31 items: 5-point frequency scale
(0 – ‘not needed’, 1 – ‘never’, 2 –
‘rarely’, 3 – ‘sometimes’, 4 – ‘often’).

including activities related to assistance
with physical care, implementation of a
prescribed treatment plan, emotional
support and education, patient
surveillance, coordination of care and
discharge planning and documentation of
care

895 registered nurses

López-Franco et al., 2020
Spain

Pressure injury
prevention

Pressure Injury Prevention
Knowledge (PIPK)
questionnaire

35 items: True, False, I don't know Not reported 438 nursing professionals

Nick et al., 2020
USA

Evidence-based
practice

Evidence-based Practice
Knowledge Assessment in
Nursing (EKAN) instrument

20 items: three answer options research appraisal, quality improvement,
the EBP process, and other topics
pertinent to the EBP movement.

103 baccalaureate
nursing students

Resnick et al., 2020
USA

Person-centered
care

the Knowledge of
Person-Centered
Behavioural Approaches for
behavioural and
psychological symptoms
associated with dementia

10 items: correct, incorrect,
missing

how to manage a resident with a specific
behaviour (6 items), ways to prevent
BPSD in residents with dementia (3
items), assessment of underlying
capability of the resident to guide the
development of appropriate
person-centered care plans (1 item)

1071 nurses

Samur et al., 2020
Turkey

Standard
precautions

the Compliance with
Standard Precautions Scale

20 items: a four-point scale (never,
seldom, sometimes and always)

Not reported 411 nurses

Stolt et al., 2020
Finland

Person-centered
care climate

Person-Centered care
Climate
Questionnaire-Patient

17 items: 7-point Likert scale
(from 1 = No, I disagree
completely to
7 = Yes, I agree completely).

climate of safety (10 items), climate of
everydayness (4 items) and climate of
hospitality (3 items

111 older people with heart
failure

Westergren et al., 2020
Sweden

Participation in
the care of older
people

Next of Kin Participation in
Care (NoK-PiC).

37 items: five possible responses
were: disagree (0), somewhat
disagree (1), neither agree nor
disagree (2), somewhat agree (3),
and strongly agree (4).

seven subject areas: trusting the staff (8
items), being present (3 items),
conversations and information (5 items),
relationship with the staff (s6 items),
completing a task (5 items), being
respected for one's knowledge (2 items),
and being acknowledged as part of the
care team (8 items)

364 next of kin of older
people in nursing homes

Westergren and
Melgaard, 2020

Denmark

Eating The Minimal Eating
Observation Form – II
(MEOF-II)

9 items: the number of eating
difficulties 0–9 in the total scale,
and 0–3 in the subscales.

three subscales: food intake (3 items),
swallowing/mouth (3 items),
energy/appetite (3 items)

302 acute geriatric patients
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and interpretations of the results obtained may be biased due to self-
reporting (Althubaiti, 2016). Rasch analysis may help researchers add
systematic, critical sensitivity, and specificity of the measurement
while being able to analyse how the items capture different individuals'
responses. This adds to our understanding of the objectiveness of mea-
surement (American Educational Research Association, 2014).Most im-
portantly, this method also enables us to understand how the measure
captures the topic under measurement. Unlike classical test theory,
Raschmodels test the relationship between the performance on an indi-
vidual item and the respondent's overall ability to measure the con-
struct of the survey designs in a probabilistic manner.
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Table 3
Minimum reporting standards of Rasch analysis in nursing research (criteria base on
Wright and Linacre, 1994, Linacre, 2004, Tennant et al., 2004, Tennant and Conaghan,
2007, Lerdal et al., 2014, Gagnier et al., 2021).

Measurement properties Description of the information to be reported

Rasch software used The name of the software used for Rasch analysis
Sample size Number of participants and justification for sample

size
Model Dichotomous or multi/partial credit
Rating scale functioning Does the rating scale function consistently across

items?
Internal scale validity
(GFS)

How well do the actual item responses match the
expected responses from the Rasch model?

Internal scale validity,
unidimensionality

Is the scale unidimensional?

Person-response validity
(GFS)

How well do the actual individual responses match the
expected responses from the Rasch model?

Person-separation
reliability

Can the scale distinguish at least 2 distinct groups of
people in the sample?

Differential Item
Functioning

Are item difficulty calibrations stable in relation to
demographic and clinical variables?

Person-Item map Distribution of the persons and items along the
continuum
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applying Rasch analysis in nursing science, as only 42% and 50% of the
studies reported person goodness-of-fit and differential item function-
ing, respectively. To demonstrate evidence in relation to response pro-
cesses and fairness in testing (American Educational Research
Association, 2014), such Rasch outcomes should be reported to a
much greater extent in nursing.

Rasch analysis has many advantages worth highlighting. Compared
to Classical Test Theory, Rasch analysis can be conducted with smaller
samples (n = 30–50, Cappelleri et al., 2014). However, the sample
size must be estimated considering the type and number of items and
response categories, as well as how well the test items are targeted to
the sample (Linacre, 1994; Linacre, 2002). However, with relatively
small sample sizes, Rasch analysis allows a thorough investigation of
items, persons, and their difficulty or ability with relatively precise con-
fidence (Linacre, 1994). With this investigation, it is possible to under-
stand item-level strengths and weaknesses and to test how values
change if some items are removed from the analysis.

The use of Rasch analysis in nursing science has increased rapidly
since 2006. This growth may relate to advancing methodological com-
petence among researchers and the desire to seek modern statistical
analyses to supplement classical testing. Classical Test Theory has a
strong status in instrumentation in nursing science. Although the levels
of measurement using categorical data are common in health and social
sciences and have also been criticised (e.g. Prieto et al., 2003), Classical
Theory testing has been largely used. Therefore, new methodological
approaches and programs should be used as they may provide alterna-
tive, differently focused, and detailed information about measures and
measurements, thereby advancing the details and levels of analysis
(Waltz et al., 2016).

4.2. Limitations

This review had some limitations which must be considered. First,
only two databases (PubMed/Medline and CINAHL)were used to locate
the studies. The use of other databases would have increased the num-
ber of potential studies. However, Medline and CINAHL are comprehen-
sive and relevant, particularly in nursing (Subirana et al., 2005). As this
was a methodological review, the studies found were used to illustrate
and advance our understanding of the use of the Rasch model, and not
to cover all possible studies. Second, the search terms were wide, sim-
ple, and free. Rasch analysis or item response theory is not categorised
in the Medical Subject Headings (Leung et al., 2014), so the use of free
search terms is obvious. The search was limited to the title and abstract
levels, and because of this, there might have been some articles left
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outside the review if the search termswere notmentioned in the title or
abstract. However, the search yielded a large number of hits, indicating
the appropriateness of the search. The retrieval process of the studies
was conducted by two researchers (MS, RS) who independently in-
creased the robustness of the study selection. All possible discrepancies
were discussed by the research team, and a consensus was achieved.
The review focused only on studies using Rasch analysis in the nursing
context. Despite extensive inclusion criteria and systematic search pro-
cess, there might be studies conducted by nursing professionals in the
nursing context which were not identified in this review. Third, the re-
view focused on describing the use and quality of reporting in Rasch
analysis. To achieve a more in-depth description of reporting of Rasch
analysis, the quality of the statistical analysis could have been beneficial.
However, the use of different statistical softwaremay challenge the uni-
form analysis and reporting of Rasch statistics. Fourth, the quality ap-
praisal of the studies was not performed. The focus of this review was
to analyse the use and reporting quality of Rasch analysis in nursing re-
search, including all possible studies with different methodologies.
Therefore, studies were not excluded based on methodological quality.
This might have limited the validity of the review; however, it provides
an overall description of the implementation of Rasch analysis in nurs-
ing research.

5. Conclusions

The use of Rasch analysis in the field of nursing has increased in re-
cent years. Despite its advantages in the analysis of the psychometric
properties of instruments, its use in nursing is still relatively rare. As in-
struments developed specifically from the point of view of nursing sci-
ence have increased over the years, they have matured and are used
in cross-cultural studies. This analytical method provides strength for
the validation of the developed instruments. However, in future, more
emphasis should be placed on systematic reporting of the results of
Rasch analysis to obtain quality publications. Regardless of the limited
use of all the possibilities Rasch analysis can provide and themissing in-
formation in earlier reporting, while Rasch analysis has beenwidely im-
plemented in research, the use of Rasch analysis in nursing science is
highly recommended, and researchers are encouraged to apply it.
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