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In clinical nursing practice, we have faced the difficulty of
precisely naming both the set of clinical patient indicators
and determining which diagnoses best represent a given sit-
uation, when a set of defining characteristics is shared by
several diagnoses. Nursing diagnoses are considered the ba-
sis for the planning of interventions and for the achievement
of outcomes for which nurses are responsible. More studies
are recommended to be done in order to select the set of in-
dicators that characterize the phenomenon and make it re-
liable and valid to be used in care and education, thereby
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PURPOSE: To analyze the knowledge related to the use of the Rasch model in
validation of nursing diagnoses.

METHODS: Integrative literature review with search in LILACS, PUBMED, CINAHL,
and SCOPUS.

FINDINGS: Five studies comprised the sample, which analyzed unidimensionality,
localindependence, item calibration, item reliability, separation of items and people,
and differential item functioning for analyzing nursing diagnoses.
CONCLUSIONS: The Rasch model seems to be a useful method to validate nursing
diagnoses and probably also for the validation of nursing outcomes in the Nursing
Outcomes Classification. The use of this model is promising, considering the advan-
tages that it can be used in studies with several methodological designs.
IMPLICATIONS FOR NURSING: Methods that are able to provide more robust
evidence of nursing diagnosis validity are needed to support highly accurate diag-
nostic findings in clinical practice.

improving the accuracy of a nursing diagnosis (Braga &
Cruz, 2005). For decades, this subject has been found in the
literature (Gordon & Sweeney, 1979).

The word *“valid” has several meanings, all suggesting
force or correction. Regarding the assessment of method-
ological quality of a given quantitative study, two types of
validity are considered: internal and external. The internal
validity expresses how free the study is of systematic errors
and confounding factors (Tufanaru, Huang, Tsay, & Chou,
2012), which allows for the estimation of the safety of the
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study conclusion, such as the real relationship of an inde-
pendent variable with the dependent variable (Campbell &
Stanley, 1963). When replicating a study with high internal
validity, maintaining all the conditions under which it was
performed, results that are different from those of the origi-
nal study will rarely be found. The external validity of a quan-
titative study represents the possibility of generalizing the
findings of the study sample for all populations (Campbell &
Stanley, 1963).

In the clinical setting, an observation is considered valid
when it represents the real state of the measured phenom-
ena (Fletcher, Fletcher, & Wagner, 1991). In the context used
in this article, internal validity will represent the extent to
which the results of an observation are correct for the par-
ticipant or patient; external validity will represent the extent
to which the result of an observation is applicable in other
situations (Campbell & Stanley, 1963).

The validity of a nursing diagnosis refers to the extent
to which it is the actual problem of the patient, that is, a
nursing diagnosis is considered valid when certain charac-
teristics presented by the patient depict his behavior or sta-
tus, regardless of who or where the observer is (Gordon &
Sweeney, 1979). It is important to note that there are dif-
ferent types of validity studies when it comes to measur-
ing instruments: content or empirical, criterion-related, and
construct or theoretical validity.

It should be noted that most of the nursing diagnoses
validation studies are based on Fehring's content validation
method (Chaves, Carvalho, & Rossi, 2008). This method is
based on the extent of agreement among experts about
the importance of a defining characteristic for the nurs-
ing diagnosis (Chaves, Barros, & Marini, 2010). However,
this method is challenging due to the unavailability of an
adequate number of experts on particular nursing phe-
nomena. In practice, it has proven almost unworkable to
ensure the participation of 50 individuals who are, in
fact, experts (Lopes, Silva, & Araujo, 2013). Although con-
tent validation is the most used for nursing diagnoses
(Chaves et al., 2008), clinical validation has been described
previously as important to test whether the list of ele-
ments from concept analysis and from experts’ validation
is supported by the clinical data (Hoskins, 1989; Parker &
Luney, 1998). Therefore, this step is seen as promising and
important for the validation of nursing diagnoses.

Criterion validity is used in diagnostic validation stud-
ies in order to concomitantly compare the clinical obser-
vation of the defining characteristics and the use of pre-
viously validated scales to measure the phenomenon of
interest, as for example, the validation study of spiritual dis-
tress in older adults with cancer (Caldeira et al., 2014), and
the study that compared the risk factors of the nursing di-
agnosis risk of aspiration with the development of respira-
tory aspiration 72 hr later in patients with stroke (Cavalcante
et al., 2013).

In the process of nursing diagnosis validation, construct
validation is often not performed because given its defini-
tion, it requires a number of tests that need to be analyzed
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to determine variables with which the test scores correlate.
It is expected to have elements that can clarify the mean-
ing of the instrument: which types of items are part of the
test; the degree of stability of the scores under various con-
ditions; and the degree of homogeneity of the test (Pasquali,
2009).

However, to ensure quality in the validation, it is neces-
sary to search for new strategies to overcome methodologi-
cal and operational difficulties of this type of research. When
it comes to the validation of the nursing diagnosis, which is
understood as a latent construct or trait/variable, what is
really validated is its set of defining characteristics. Accord-
ingly, the latent trait is understood as the diagnosis, which
is determined by secondary variables—that is, the defining
characteristics—because it cannot be directly observed. An
alternative to this situation is the use of models adopting
the idea of latent variable or trait, such as the Rasch model.
The Rasch model is a method of probability in that reply-
ing to a question depends on the skill of the person and the
difficulty of the question, making scores raw in linear mea-
surements as well, with the same meter measuring differ-
ent people from different places with different characteris-
tics (Figuera & Orozco-Vargas, 2015). This model can be used
to estimate the validity of nursing diagnoses, whether estab-
lished categorically (present or absent) or ordinally (mea-
sured by Likert-type scales). In this case, the obtained data
are evaluated by clinically investigating whether the defin-
ing characteristics fit the model, proving the validity of the
nursing diagnosis.

Although this method is not widely used in nursing, it al-
lows for a joint measurement of items and persons in the
same dimension in which it locates a person’'s ability and
the item difficulty, in addition to enabling identification of
the severity/intensity of the nursing diagnosis (Gémez et al.,
2011). Through its use, it should be understood that “the
relevance of a clinical indicator (defining characteristic/risk
factors) depends on how commonly the indicator occurs
(named difficulty of the item) and the severity/intensity of
the diagnosis presented by the individual (person's ability)"”
(Lopes et al., 2013). The analysis method based on this model
has been highlighted as a possible strategy for clinical vali-
dation of nursing diagnoses (Orozco-Vargas, 2013; Orozco-
Vargas, Villamizar-Carvajal, & Vargas-Porras, 2015).

The Review
Aim
The aim of this review was to analyze the knowledge re-

lated to the use of the Rasch model for clinical validation of
nursing diagnoses.

Design

An integrative review was undertaken to synthesize the
study characteristics and findings. The integrative review is a
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Figure 1. Article selection flowchart for the integrative
review of the literature (adapted from
Lillemoen & Pedersen, 2012)
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specific method that could include all different study designs
and has the potential to inform future research and practice
(Whittemore & Knafl, 2005). The question that guided the
review was: How has the Rasch model been used in nursing
diagnosis validation research?

Search Methods

The search was conducted in January 2016 in the
databases Latin American and Caribbean Health Sciences
(LILACS), U.S. National Library of Medicine (PubMed),
Cumulative Index to Nursing & Allied Health Literature
(CINAHL), and Scopus info Site (SCOPUS). The inclusion
criteria were original papers using the Rasch model, pro-
ceedings, theses, or books and studies published in English,
Spanish, or Portuguese. The search terms were “nursing di-
agnosis,” "validation studies,” “Rasch,” combined with the
Boolean descriptor AND.

Search Outcome

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines were used for the
presentation of the study selection process, through a
flowchart (Lillemoen & Pedersen, 2012) (Figure 1).

The Contribution of the Rasch Model
Data Abstraction and Quality Appraisal

The titles and abstracts were read and analyzed by one of
the reviewers (A.R.S.0.K.). In cases of doubts, full reading of
the text was performed to check for the relevance of the text
to the review. After text selection, data were extracted by
one reviewer (A.R.S.0.K.), confirmed by two reviewers (T.P.S.
and S.C.), and validated by consensus among all authors.

The instrument for data collection and analysis included
the following variables: year of publication, authors, country,
objectives, design, results, difficulties, and limitations when
using the Rasch model, and the advantages identified by the
researchers in using the model. The results were reported
narratively to allow the discussion of the use of the model,
according to the aim of this study.

No quality assessment instruments were applied, since
this was an integrative review and the aim was to analyze the
existing knowledge in a broader perspective (Peters et al.,
2015).

Results

Five publications were included in this review, corre-
sponding to three articles, one book chapter, and one ab-
stract. The studies were performed between 2011 and 2015;
four were published in Colombia and one in Brazil.

The NANDA-I nursing diagnoses studied were ineffective
breastfeeding (00104) (Gomez et al., 201), risk for other-
directed violence (00138) (Gomez, Vargas, Figuera, Berrio, &
Moreno, 2012), anxiety (00146) (Orozco-Vargas, 2013), inef-
fective peripheral tissue perfusion (00204) (Silva, Guedes,
& Cruz, 2014), and impaired parenting (00056) (Orozco-
Vargas et al., 2015).

Table 1 describes the characteristics of the studies, the
main results, and the recommendations considered relevant
to the purpose of this review. It was noted that the abstract
did not present a clear description of the method used for
the study.

Evidence Synthesis

Studies showed that the Rasch model can be used when
working with the construct validity of nursing diagnoses but
indicated that there was a need for further research in this
field.

Two aspects that deserve attention when using the Rasch
model are the study design and the sample size. All stud-
ies were cross-sectional and four of them had at least 10
patients per defining characteristic. Another aspect to be
considered is the Fehring-Rasch models comparison. Two
studies (Orozco-Vargas et al., 2015; Silva et al., 2014) showed
that using Fehring’'s model, the defining characteristics that
would be secondary or discarded should be kept under Rasch
analysis.

The aspects mentioned by Messick concerning validity
were presented as follows in all the studies: Substantive
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Table 1. Study Characteristics Regarding the Results and Main Recommendations/Considerations

Study/Diagnosis

Orozco-Vargas et al.
(2015)/Impaired
parenting (00056)

Silva et al.,
(2014)/Ineffective
peripheral tissue
perfusion (00204)

Orozco-Vargas
(2013)/Anxiety (00146)

92

Method

Sample: 301 mothers up to 24

years of age, with babies up
to 1year old. Mean mothers’
age - 19 years; 87%
housewives. Study setting:
Colombia. Instrument: 28
dichotomous items
representing 18 defining
characteristics of the
diagnosis. Studied
properties: substantive,
content, structural validity,
and generalizability.

Secondary data analysis.

Sample: 65 adults with
intermittent claudication.
Study setting: Brazil.
Evaluation of 14 defining
characteristics. Studied
properties: item difficulty,
adjustment to the model,
and reliability.

Sample: 541 college
students; 62.1% women;
mean age - 19 years.

Study setting: Colombia.

Instrument: Zung anxiety
scale (20 items with a
four-level/category
response scale).

Studied properties:
substantive, content and
structural, and
generalization validity.

Results

Iltems were adjusted to the Rasch model
and were unidimensional. Through the
separation property, it was possible to
distinguish two strata of the population,
which was also evidenced by DIF (the
differential behavior of the characteristic
“deficient parent-child interaction”
according to the mothers’ ages). This item
was excluded.

By comparing these results with the clinical
validity index proposed by Fehring, a
negative correlation was observed.
According to the second model, no
defining characteristics would be major
and only three would be minor.
Notwithstanding the above, the
generalization validity of the items needs
to be empirically confirmed with mothers
24 years of age and older who are
multiparous and from different countries.

The data adjusted to the model with the

exclusion of two defining characteristics
(left femoral pulse and right femoral pulse).
The most difficult item was “alteration in
skin color” and the easiest was “alteration in
skin temperature.” The remained defining
characteristics had good adjustment to the
model.

Substantive: in the initial analysis, level 4 of
the scale did not behave as expected,
mingling with level 3; a new analysis was
performed with a 3-level scale, which
showed better differentiation.

Content: two items were removed that did
not fit the model.

Structural: Two of the 20 items
compromised the one-dimensionality,
suggesting that they are more relevant to
a construct that is different from anxiety.
They were removed.

Generalization: after withdrawing two items
that did not adjust, two that deteriorated
the one-dimensionality and one with DIF,
there were high reliability values (0.79)
and a separation value of 1.96, which
guarantees about three strata: not
anxious, moderately anxious, and
clinically significant anxiety. The 15-item
Zung anxiety scale allows for the
dimensional diagnosis of anxiety.

By comparing these results with the clinical
validity index proposed by Fehring, a
negative correlation was observed.

Recommendations/

Considerations

They yielded results that are

contrary to Fehring's
analysis. Continue using the
Rasch model to validate
nursing diagnoses.
Therefore, having clinically
validated diagnoses
strengthens scientific
evidence for their use.

Fehring's models are the most

frequently used. The
construct validity by Rasch
analysis is useful to explain
the nature of a nursing
diagnosis.

The study did not allow for

evaluation of the behavior
of all 73 defining
characteristics of anxiety
according to NANDA-I. The
Rasch analysis to generate
adaptive assessment scales.

(Continued)
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Table 1. Continued

Study/Diagnosis Method

Gdémez et al. (2012)/Risk
for other-directed
violence (00138)

Sample: 300 adolescent
students; mean age - 14
years; 57.8% women.

Study setting: Colombia.

Instrument: 49 items
derived from 21 risk
factors of the diagnosis,
according to NANDA-I.

Studied properties:
dimensionality, item
difficulty, adjustment to
the model, reliability and
differential operation
according to gender.

Sample: 108 mothers and
their hospitalized infants
up to 6 months of age;
49.1% male.

Study setting: Colombia.

Instrument: consists of
defining characteristics,
divided into 10 categories
that composed the scale
items to measure the
diagnosis.

Studied properties:
dimensionality, item
difficulty, adjustment to
the model, and reliability.

Gdémez et al.
(2011)/Ineffective
breastfeeding (00104)

Validity (item calibration adjustment to the model: infit and
outfit), Content Validity (local independence of items), Struc-
tural Validity (unidimensionality), and Generalization Valid-
ity (discrimination ability or separation of items and people,
item reliability and measure of the differential functioning of
the items - DIF).

Discussion

The literature indicates some factors that limit the use of
the Rasch model for research with nursing diagnoses, among
which is the difficulty in interpreting the model, the need to
gather all the defining characteristics to make a correct es-
timate, and the lack of a summary measure, that is, to know
which items are the most relevant (Lopes et al., 2013).

It should be noted that the Rasch model investigates how
representative the defining characteristics are of a diagno-
sis. When comparing the results of the validation process by
the Rasch method with the results obtained by the Fehring
model, it is found that in Fehring's validation critical defining
characteristics for the nursing diagnosis are not considered
validated (Orozco-Vargas, 2013; Orozco-Vargas et al., 2015).
None of the selected studies compared the results of the
Rasch model with methods other than Fehring's.

Results

19 items did not adjust to the model (16 had an
INFIT mean square greater than 1.3 or less
than 0.6) and three items were not relevant
for the nursing diagnosis. The scale was
one-dimensional. Six items showed
differential operation according to the
participant’s gender.

There was adjustment to the model and the
scale was unidimensional. The most difficult
item was “Infant fussing within one hour of
breastfeeding” and the easiest was “Infant
inability to latch on to maternal breast
correctly."

The Contribution of the Rasch Model

Recommendations/
Considerations

The Rasch analysis with
variables considered risk
factors for the diagnosis
supported the possibility of
generating a 21-item scale
to validate the diagnosis,
risk for other-directed
violence. Clinical validation
of nursing diagnoses,
contributes to the evidence
and the growth of the
profession as a science of
care.

Although Rasch is not a
commonly used method in
nursing, it allows for the
joint measurement of the
person ability and the item
difficulty in the same
dimension. This analysis
qguantifies the information
by selecting items within
the Wright map region.

A study analyzing the statistical characteristics of the in-
terevaluator weighted reliability index proposed by Fehring
for the validation of nursing diagnosis through a computer
algorithm, found that the index was moderately correlated
with the frequency of the clinical indicator and strongly
correlated with the number of agreements/disagreements
among evaluators. This index selects defining characteristics
with high frequency and/or absolute agreement, with high
sensitivity, which can result in the incorporation of false-
positive defining characteristics (Lopes et al., 2014).

When checking for adjustment to the Rasch model, ei-
ther initially or after removal of the defining characteristics
that were not appropriate, the nursing diagnosis can be con-
sidered valid for the population, but that does not rule out
further studies. Another advantage of the Rasch model is
the possibility to obtain a linear measurement of a much
finer and accurate measure of the nursing diagnosis, which
could be used to evaluate associated factors and in clinical
trials.

One aspect that deserves attention when using the Rasch
model is the sample size. Following recommendations of the
Classical Test Theory (CTT), one study indicated that there
should be a mean of 10-30 patients per item in a scale
(Tabachnick & Fidell, 2012). It is important to note that es-
timates of reliability and validity tested by the Rasch model
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are considered more dependent on sample size than those
deriving from the CTT (Cano, Klassen, Scott, Cordeiro, & Pu-
sic, 2012). However, a study investigating the adjustment to
the Rasch model in different population samples that ranged
from 25 to 3,200 individuals found that the adjustment to
the model was not dependent on the sample size (Smith,
Rush, Fallowfield, Velikova, & Sharpe, 2008). Researchers
from another study that worked with samples ranging from
30 to 250 indicated that, when working with small samples
(n < 50), a few items were not adjusted to the model when
comparing the results of studies using larger samples and,
therefore, studies with smaller samples could be used in the
initial stage of the research (Chen et al., 2014).

According to the literature, the Rasch model was used
to evaluate the following properties (Messick, 1995; Wolfe &
Smith, 2007):

- Unidimensionality aims to check whether the set of items
in a scale/instrument refers to a single latent trait, which is
checked by adjusting the model (fit statistics) and residue
analysis, allowing for the visualization of redundant or
unacceptable items (Bond & Fox, 2015). For the nursing
diagnoses validation process, the Analysis of the Main
Residue Components is recommended, which should not
indicate any specific pattern. If there are residues, this can
mean a new latent trait, poorly constructed, or nonunder-
standable defining characteristics, or even other mean-
ings (Orozco-Vargas, 2013; Orozco-Vargas et al., 2015).

- Local independence of items enables verification that one
itemis not dependent on the answer to another item of the
scale (Finger, Fenwick, Owsley, Holz, & Lamoureux, 2013).
When evaluating a nursing diagnosis, the presence or ab-
sence of a defining characteristic should not be conditional
on the presence or absence of other diagnosis (Orozco-
Vargas et al., 2015).

- Item calibration investigated in the Rasch model to deter-
mine whether the subjects show good discrimination of
the response categories, visualized through the threshold
organization (response threshold) and plots of the item
characteristic curves (Amin et al., 2012). The behavior of
each defining characteristic in nursing diagnosis valida-
tion can be observed through its plots and thresholds re-
sponses, such as is applied to the instruments and scales.
This is crucial especially when working with dimensional
nursing diagnoses and when one needs to determine how
many levels are adequate to measure the defining charac-
teristics (Gomez et al., 2011).

- Itemreliability: when re-applying the item to different sam-
ples of the same size the answer remains the same (Bond
& Fox, 2015). Thus, when replicating a set of defining char-
acteristics in another sample with comparable character-
istics, these will have similar behavior (Gomez et al., 2012).

- Discrimination ability or separation of items and people
enables visualizing the most common items and those that
are the most difficult to answer as well as people who
had the latent trait studied in a more or less intense way
(Finger et al., 2011).
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In nursing diagnosis validation, the person separation in-
dex is the number of samples with different abilities (differ-
ent intensities of the nursing diagnosis) that can be identi-
fied. The item separation index indicates how many groups of
abilities the defining characteristics are capable of discrimi-
nating. These values are represented in the form of a map
item/person, in which it is observed whether the defining
characteristics or the examined sample is homogeneously
distributed or whether there is a ceiling effect (more diffi-
cult items or more skilled people) or ground effect (items
easier or people with lower skill level) (Gomez et al., 2011,
2012; Orozco-Vargas, 2013; Orozco-Vargas et al., 2015).

- Differential item functioning (DIF) enables assessing
whether, in some situations, there can be biased answers
to some subgroups of participants who share charac-
teristics, which should be avoided (Finger et al., 2011).
Investigating DIF in the nursing diagnosis validation is
important because the presence or absence of a defin-
ing characteristic should depend on the skill of the per-
son, that is, the level of diagnostic intensity is indepen-
dent of the sample characteristics. It is expected that
patients with a definite diagnosis can have different levels
of responses of defining characteristics (Gomez et al., 2011,
2012; Orozco-Vargas, 2013; Orozco-Vargas et al., 2015).

A point that may be of interest to nursing is to compare
the results of nursing diagnosis validation through different
models. Some alternatives are already used, such as accu-
racy analysis, the establishment of classification trees, sur-
vival analysis models (Lopes et al., 2013), analysis of latent
classes models (Teixeira et al., 2015), and the Rasch model,
which was the interest of this review. Exploring different
methods for the diagnostic construct validity is needed to
generate more robust evidence than the one we have today,
with the expectation that they support accurate diagnostic
decisions in clinical practice.

The Rasch model can also be used for the process of nurs-
ing outcome validation (Guevara et al., 2015; Pdez-Esteban
et al., 2014). The authors emphasize the use of this model to
allow for the operationalization of the nursing outcome in-
dicators in a valid and reproducible manner, once construct
validation is performed.

Conclusion

The evidence from this review with five studies shows that
the Rasch model can be useful for the validation of nurs-
ing diagnoses and probably also for the validation of nurs-
ing outcomes in the Nursing Outcomes Classification, given
its structure similar to nursing diagnoses.

The use of this model is promising, considering the ad-
vantages that it can be used in studies with several designs,
including cross-sectional studies with large populations. Fur-
thermore, the use of the model also seeks to encourage
prospective studies that have the purpose of evaluating the
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behavior of a set of clinical indicators to be subjected to the
effect of a nursing intervention.

It should be noted that being adjusted to the Rasch model
depicts an estimated construct validity of a given nursing di-
agnosis. Other studies confirming the hypotheses about the
relationship of the nursing diagnosis with other variables will
reinforce or challenge the construct validity using Rasch. We
also cannot deny the need for a gold standard, or even an
inference of experts, to gradually add evidence of construct
validity.

Given the possible contributions of the Rasch model,
more knowledge by researchers on its implementation in dif-
ferent types of methodological designs is requiredin order to
better elucidate the results and thus promote understanding
of the studied phenomenon.

Rasch analysis seems to be a useful method to validate
nursing diagnoses, strengthening the evidence that theoret-
ically driven defining characteristics are in fact attributes of
a given nursing diagnosis. The availability of such evidence
would contribute to the diagnostic accuracy in clinical prac-
tice and to quality-based nursing care.

Implications for Nursing

Methods that are able to provide more robust evidence
of nursing diagnoses validity are needed to support highly
accurate diagnostic findings in clinical practice.
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