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Objective: to develop and evaluate a middle-range theory for the

Nursing Diagnosis of Ineffective Breathing Pattern in children with

congenital heart disease. Method: a methodological study carried

out in two stages: 1) development of a middle- range theory for

Ineffective Breathing Pattern in children with congenital heart diseases

from the analysis of the NANDA-International taxonomy, Callista

Roy’s Adaptation Model and a literature review; and 2) assessment

of the middle-range theory developed using expert panel evaluation.

Results: after three panel evaluations, the final version of the middle-

range theory resulted in four metaparadigms, two key concepts,

two pictorial diagrams, two propositions and a description of the

interrelationships between the key concepts of Ineffective Breathing

Pattern in children with congenital heart diseases and evidence for the

Nursing practice. Conclusion: the middle-range theory developed and
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Introduction

In healthy individuals there is a close relationship
between the functions of the cardiovascular and respiratory
systems, such that changes in the body’s metabolic needs
are quickly accompanied by changes in both cardiac output
and ventilation. However, in the presence of Congenital
Heart Disease (CHD), the balance in this relationship is
almost always disrupted®.

In CHD, the heart’s ability to increase systemic
and/or pulmonary blood flow is limited, affecting aire
availability to the alveoli and compromising ventilation
through various mechanisms, with the possibility of oxygen
delivery not meeting the tissues’ needs, contributing to
the emergence of signs and symptoms of respiratory
Nursing diagnoses®. An Ineffective Breathing Pattern
(IBP) is an example, as it is directly associated with the
ventilation process.

Thus, it is important that nurses are not only able to
recognize the conditions that affect ventilation but also,
above all, to understand the mechanisms that lead to this
condition®. Thus, assessing clinical signs and symptoms
and the reasons behind the Nursing diagnosis is essential
to make accurate diagnoses, direct planning of the Nursing
actions and quickly reverse this condition to prevent other
respiratory problems.

The development of a Middle-Range Theory (MRT)
for a specific Nursing diagnosis can contribute to
describe, explain and predict this phenomenon in a given
population, making diagnostic inferences more reliable and
representative, as well as it can help care professionals
develop clinical reasoning based on time logic and
interactions between components of the diagnosis®.

Unlike ground theories, which are made up of
relatively abstract concepts that are not operationally
defined and attempt to explain or describe very broad
aspects of human experience and response, an MRT has
more concrete and specific concepts and propositions
restricted to the real world and can be empirically tested®.

There is a growing body of research that evaluates
accuracy of the IBP diagnosis characteristics(>®. Although
comprehensive, these research studies do not offer
insights into the reasons that lead to the development
of this Nursing diagnosis and are not derived from a
ground Nursing theory.

Therefore, due to the absence of more robust studies,
that is, which consider all the components of the Nursing
diagnoses and how they interact for the occurrence of the
diagnosis, it was decided to develop an MRT on the IBP
diagnosis based on Roy’s Adaptation Model with the aim
of contributing to supporting diagnostic reasoning, thus
subsidizing better quality Nursing care for children with
congenital heart disease.

As it is believed that children with congenital heart
diseases constantly seek to adapt their breathing pattern
to their body’s needs, Roy’s Adaptation Model was chosen
as a conceptual model to support this MRT™. This
established Nursing theory uses concepts inherent to the
individual’s adaptive process and involves different coping
mechanisms. One of these mechanisms is focused on
human physiology, in which the oxygenation component
is found. In this component, Roy lists concepts that are
classified as stimuli, that is, those that provoke a human
response, and as behaviors, which refer to the individual’s
manifestations regarding stimuli”.

The objective of this study was to develop and
evaluate the components of an MRT that defines and
explains the elements and processes that lead to
establishing the Nursing diagnosis of IBP in children
with CHD based on the NANDA-International (NANDA-I)

taxonomy, Roy’s Adaptation Model and a literature review.

Method

Study design

This is a theoretical and a methodological study
carried out in two stages: 1) development of an MRT for
the Nursing diagnosis of IBP in children with CHD; and
2) evaluation of the MRT developed by a panel of experts.

Stage 1 — Development of an MRT for the Nursing
diagnosis of IBP in children with CHD

This MRT was developed in 5 phases: definition
of the approach to construct the MRT, definition of key
concepts, development of pictorial diagrams, elaboration
of propositions and establishment of causal relationships
and evidence for the clinical practice®.

Definition of the approach to construct the MRT

The initial step in the development of this theory
was to analyze and synthesize theoretical and empirical
knowledge about the phenomenon of interest (IBP).
Construction of the MRT for the Nursing diagnosis of IBP
in children with CHD was based on concepts related to
the physiological oxygenation mode of Roy’s Adaptation
Model, an integrative literature review and diagnostic
elements of IBP using the NANDA-I taxonomy.

The integrative literature review was carried out to
select the concepts and studies included published until
the first half of 2020. The guiding question was as follows:
“Which elements characterize and are associated with
the manifestation of the Nursing diagnosis of Ineffective
Breathing Pattern in children with congenital heart
diseases that do not undergo full correction?” From this,

the “pulmonary ventilation”, “breathing” and “congenital
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heart disease” descriptors, associated through the Boolean
operator "AND”, were used to search the PubMed, CINAHL,
Web of Science and Scopus databases.

The following filters were used in the research:
publications available in full text between 2006 and
2020 in English, Portuguese and Spanish. Experimental,
validation and review studies were selected, excluding
editorials and letters to the editor. The initial sample
consisted in 392 articles from PubMed, 1,494 from Scopus,
180 from Web of Science and 21 from CINAHL. After
reading the titles and abstracts, the sample was reduced
to 25 from PubMed, 33 from Scopus, 17 from Web of
Science and 11 from CINAHL. Finally, 55 articles were
selected: 14 from PubMed, 20 from Scopus, 13 from Web
of Science and 8 from CINAHL.

Definition of key concepts

From the analysis of Roy’s Adaptation Model,
NANDA-I and the literature review, key concepts related
to the phenomenon of interest (IBP) were selected. Thus,
we grouped the concepts according to Roy’s Adaptation
Model classification into stimuli, reflecting the clinical
factors before diagnosis, and into behaviors, representing
the clinical factors resulting from IBP in children with CHD.

The related factors, at-risk population and associated
conditions of the NANDA-I taxonomy, in addition to the
etiological factors listed in the literature, are classified as
stimuli. Likewise, the defining characteristics of NANDA-I
and the clinical indicators of IBP in children with CHD
found in the literature are classified as behaviors.

The stimuli listed for this MRT were classified as focal
and contextual according to the degree of influence they
exert on the population studied, using the nomenclature
proposed in Roy’s Adaptation Model. Focal stimuli include
factors that are internal or external to the individual and
which exert direct impacts on the person”. They were
subdivided into precipitating agents, those which are a
direct cause of the diagnosis, and predisposing agents,
those which increase an individual’s susceptibility to a
given condition®.

Contextual stimuli include those that enhance
stimuli linked to the individual™, which can be considered
disabling or reinforcing agents, amplifying the effects of
other stimuli. Disabling agents affect the recovery period
or may hinder adoption of health-promoting behaviors,
resulting in health problems or extending the effect of
other causative agents. Finally, reinforcement agents act
specifically as enhancers of pre-existing conditions®.

The behaviors were divided into acute and
chronic. Acute behaviors include signs and symptoms
that represent the initial spectrum of the presence of
inadequate ventilation in children with CHD; they were
subdivided into confirmatory signs (those with high
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specificity measures that can help nurses confirm the
diagnosis) and signs detectable in pulmonary function
tests and clinical deterioration (when there is exacerbation
of the respiratory condition resulting from the changes
inherent to decompensated heart disease) according to
the clinical course of the diagnostic inference. On the
other hand, chronic behaviors correspond to clinical
manifestations of IBP that occur progressively over
months or years.

Development of pictorial diagrams

After analyzing the results, two pictorial diagrams
were developed, one for the stimuli and the other for the
behaviors, with the purpose of visualizing the connections
between the stimuli and the phenomenon under study
and the behaviors produced by the children with CHD,
respectively.

We adopted the Ishikawa diagram model (cause-
effect) to represent the stimuli and used a decision tree
diagram for the behaviors.

Elaboration of propositions

Two propositions were formulated according to a
critical analysis of the pictorial diagrams to highlight the
existing relationships of the stimuli and behaviors with
the study phenomenon. These propositions represent
hypotheses of the relationships between the concepts of
the theory to be tested empirically®.

Establishment of causal relationships and evidence for
the clinical practice

In the last stage, the interrelationships between
stimuli and behaviors related to IBP in children with
CHD were established and described, providing a
better understanding of the clinical use of the Nursing
diagnosis®, To better understand these relationships,
examples were described for each causal event.

Stage 2 — Expert panel evaluation of the MRT
developed

After development of the MRT for IBP in children with
CHD, its assessment was performed using panel evaluation
to verify with experts whether the MRT for the IBP Nursing
diagnosis represents the diagnostic construct in the actual
clinical practice among the pediatric population with CHD.

Participants and study variables

The experts were divided into two groups. The first
group included nurses with at least 5 years of clinical
practice with children with CHD. For the second group,
the following criteria were adopted: nurses who had
at least a master’s degree and publications on Nursing
diagnoses according to the NANDA-I taxonomy and/or
Nursing theory.
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The experts were selected according to their curricula
in the Lattes Platform and the sampling strategy used
was of the “snowball” type. Recruitment, by means of
email invitations, included communication of the study
justifications, objectives, evaluation form and deadline
for response. After accepting and signing the Informed
Consent Form, the participants entered the data collection
phase for evaluation.

In the first panel evaluation, the experts were asked
about the relevance of each of the concepts identified in
the review. Initially, a list of concepts was submitted to
the judges with 10 stimuli and 21 behaviors, and of these,
nine stimuli and all behaviors were considered relevant.
The stimulus that did not show statistical significance was
age less than two years old; therefore, it was excluded®.

For the second panel evaluation, all the MRT
components (metaparadigms, concepts, pictorial
diagrams, propositions, and causal relationships) were
sent to the experts for evaluation. In this panel, the
experts were asked to analyze the MRT components based
on the criteria for evaluating Nursing theories proposed
by Fawcett: significance, internal consistency, parsimony
and pragmatic adequacy of the components of the MRT
developed®,

Significance refers to the theory’s justification
capacity for the Nursing discipline. Internal consistency
concerns the theory concepts’ ability to present semantic
clarity (when a constitutive definition is given for each
concept), semantic consistency (when the same term
and definition are used for each concept in every theory)
and structural consistency (when the concepts used in
the theory are interrelated with no contradictions in the
relational propositions). Parsimony refers to the theory’s
ability to economically apply concepts and statements to
explain the phenomenon of interest and, finally, pragmatic
adequacy concerns the theory’s ability to recommend
socially significant actions that lead to favorable results®.

Period and data collection

The assessments regarding of all the MRT
components were based on a Likert scale, with several
variable levels, with 1 and 5 being the lowest and highest
agreement levels, respectively. In the case of negative
answers, the components underwent changes according to
the judges’ suggestions. Of the 23 experts from the first
panel evaluation, only 20 (11 with academic experience
in the use of Nursing diagnoses and/or Nursing theories
and 9 with clinical experience) agreed to participate in
the study and returned the completed data collection
instrument within 90 days. This data collection period
was from September to November 2020.

The components were changed with feedback from
the second panel evaluation and then submitted for a third
evaluation round aiming at defining the final version of the
MRT. This data collection period took place in December
2020.

Data treatment and analysis

To evaluate the MRT for IBP in children with CHD, the
Content Validity Index (CVI) was calculated in all three
panel evaluations. We decided to use the weighted median
as the CVI estimate due to identifying non-normality in the
distribution of the estimates. In addition to the estimate
of the CVI median, 95% confidence intervals were also
calculated for each median, as well as the Wilcoxon test
for weighted median, with a CVI greater than or equal
to 0.9. Thus, the component would be considered valid
for significance, internal consistency, parsimony and
pragmatic adequacy if the descriptive level (p-value) found
in the Wilcoxon test was greater than 0.05.

Ethical aspects

All ethical and legal requirements for research with
human beings were met, with approval by the Research
Ethics Committee, under research approval certificate
number 2,253,626.

Results

The data presented in Table 1 show the assessment
in the second panel evaluation regarding the questions
pertinent to the criteria for evaluation of Nursing theories
as specified by Fawcett. All components reached the
desired levels regarding significance, parsimony and
pragmatic adequacy.

The items that did not reach CVI = 0.9 are
related to structural consistency, referring to internal
consistency of the theory. Thus, for some experts,
there were inconsistencies between the description of
causal relationships and both pictorial diagrams. These
components underwent changes as suggested by the
panel and were resubmitted for consideration in the
third round.

Thus, the final version of the components of the
theory developed resulted in four metaparadigms, two
key concepts, two pictorial diagrams, two propositions
and a description of the interrelationships between the
IBP key concepts in the children with CHD, with positive
feedback for all criteria on the evaluation of Nursing
theories specified by Fawcett. All the components
modified in the third panel evaluation reached a CVI
value of 1.00.
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Table 1 - Experts’ assessment of Fawcett'’s criteria for the evaluation of Nursing theories (second panel evaluation round)

Fawcett’s Criteria for the Evaluation of Nursing Theories and

Pertinent Questions p-value* cvit 95% CI* p-value$
1. Significance

The metaparadigms are explicit <0.001 1.00 1.00 1.00 0.997
Influential Nursing authors are explicit or cited in the bibliography <0.001 1.00 1.00 1.00 1.000
The conceptual model from which the theory was derived is explicit <0.001 1.00 1.00 1.00 0.975
The philosophical claims on which the theory is based are explicit <0.001 1.00 1.00 1.00 0.975
2. Internal consistency

The concepts present semantic clarity <0.001 1.00 1.00 1.00 1.000
The concepts present semantic coherence <0.001 1.00 1.00 1.00 0.997
The propositions present structural consistency <0.001 1.00 0.88 1.00 0.729
The causal relationships present structural consistency <0.001 0.88 0.87 1.00 0.300
The pictorial diagrams present structural consistency <0.001 0.88 0.87 1.00 0.300
e oot ricwonin ST ST T 001t et oo
3. Parsimony

The theory content is presented clearly and concisely <0.001 1.00 1.00 1.00 0.997
The concepts are presented clearly and concisely <0.001 1.00 1.00 1.00 0.997
The propositions are presented clearly and concisely <0.001 1.00 0.88 1.00 0.895
4. Pragmatic adequacy

The theory is applicable to the Nursing practice context <0.001 1.00 1.00 1.00 1.000
It is feasible to implement practices derived from the Theory <0.001 1.00 1.00 1.00 0.997
Nurses have the legal capacity to measure the accuracy of Nursing <0.001 1.00 1.00 1.00 0.997

diagnosis based on the Theory

*Shapiro-Wilk test; *Content Validity Index; *95% Confidence intervals; $Wilcoxon test - Values that did not show variability

A Middle-Range Theory for the Nursing diagnosis
of Ineffective Breathing Pattern in children with
congenital heart disease

Metaparadigms

In the context of this MRT, the person is
represented by a child with CHD being holistically
cared for to promote adaptation. The environment
is represented by all circumstances and conditions
that negatively or positively affect ventilation of the
child with CHD. Health includes ventilatory integrity
maintenance in children with CHD. Finally, the Nursing
goal is to obtain adaptive responses for efficient
ventilation that will contribute to maintaining integrity
of the child with CHD.

www.eerp.usp.br/rlae

Key concepts

The stimuli are the elements that cause the response;
they can negatively influence the ventilation process and
corroborate installation of the IBP diagnosis in children
with CHD. The behaviors can be observed when the
ventilation process does not occur satisfactorily; that is,
they are consequent adaptive reactions to IBP stimuli.

Figure 1 shows all stimuli listed in the first panel
evaluation and illustrates the causal relationships between
the stimuli of IBP in children with CHD, highlighting the
hierarchical and time-based structure of the relationships
between the stimuli, in which the contextual elements
(disabling and reinforcing agents) influence the focal
elements (predisposing and precipitating agents) in the

occurrence of IBP.
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Figure 1 - Pictorial diagram representing the causal relationships between stimuli of Ineffective Breathing Pattern in

children with congenital heart diseases

To illustrate and present the behaviors of IBP in
children with CHD evaluated in the first panel evaluation,
a pictorial diagram was created in a structure similar to a

tree, in which the behaviors were subdivided into acute
or chronic branches and the leaves represented the set of
signs and symptoms during diagnostic inference (Figure 2).

IBP*

ACUTE
BEHAVIORS

CHRONIC
BEHAVIORS

Detectable in

Confirmatory

tests
Tachypnea, use of
accesory muscles for
breathing, changes in
breathing depth,

dyspnea, orthopnea per minute

pulmonary function

Diminshed expiration
pressure, diminlshed
inspiration pressure,

diminished ventilation

Prolonged expiration
stage, assuming the
three-point position,
increased anteroposterior
diameter, breathing with
frowned lips

Clinical Deterioration

Nasal flaring, bradypnea,
hypoxia, hypoxemia, cyanosis,
sleep-disordered breathing,
fatige in respiratory muscles,
changes in respiratory frequency,
abnormal chest expansion

*IBP = Ineffective Breathing Pattern

Figure 2 - Pictorial diagram representing the diagnostic inference of the behaviors of Ineffective Breathing Pattern in

children with congenital heart diseases

It is noted that the list of stimuli and behaviors
obtained for this MRT were conceptually and operationally
defined to verify the existing relationships between them
as a result of the clinical and critical reasoning process.

Propositions

The following propositions were elaborated based
on the previously established concepts of stimuli and
adaptive responses:

www.eerp.usp.br/rlae
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1. Contextual stimuli can enhance the effect of
focal stimuli, which in turn exert direct influences on IBP
emergence.

2. Acute confirmatory behaviors and those detectable in
pulmonary function tests support or refute the IBP diagnosis,
whereas acute behaviors related to clinical deterioration may
be present when there is exacerbation of the respiratory
condition, and chronic behaviors appear after months or
years of ventilatory changes resulting from CHD.

Discussion

Establishment of causal relationships and evidence
for the clinical practice

Focal stimuli increase resistance of air passages and
reduce pulmonary complacency; they act as predisposing
agents by increasing the susceptibility of children with
CHD to IBP®,

There are many clinical conditions in children with
CHD that hinder passage of air, thus causing an increase
in the resistance of air passages and compromising
ventilation; some of these include abnormal anatomical
structures (enlarged pulmonary artery, enlarged left atrium
and massive cardiomegaly), pulmonary hypertension,
increased pulmonary blood flow and respiratory infections.
The clinical conditions that contribute to hampering lung
expansion and thus to reducing pulmonary complacency
are presence of intra-alveolar and interstitial fluid,
congestive heart failure, pulmonary congestion, and
increased pulmonary blood flow®-),

The focal stimulus increases the carbon dioxide and
hydrogen concentrations, acting as precipitation agents;
that is, those that initially trigger the study phenomenon
and cause an imbalance in the ventilation-perfusion
process, triggering behaviors associated with the IBP
Nursing diagnosis in order to compensate or correct the
change in these values(®10-11),

Although it cannot be considered a clinical condition,
physical effort is a contextual stimulus that influences
ventilation alteration in children with CHD, as the activity
requires an increase in respiratory work, which requires
more oxygen in the respiratory muscles, thus causing a
reduction in muscle strength. This can result in respiratory
distress due to limited oxygen supply in children with CHD®2),

Respiratory changes in children with CHD may also
be associated with contextual stimuli anxiety®?. When this
type of situation occurs, the brain’s perception of suffocation
erroneously signals shortness of breath, inappropriately
activating the alarm system. Misinterpretation of these
symptoms increases fear and activates the autonomic
nervous system, thereby causing tachypnea to reverse the

increase in carbon dioxide concentration(*3,
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Pain is also a contextual stimulus that contributes to
the emergence of a breathing pattern inconsistent with the
metabolic needs of a child with CHD because it activates
the sensory system involved in breathing and thus impairs
performance of the muscles involved in lung expansion®).

The position of the body is another contextual stimulus
that reinforces the emergence of IBP, as some body
positions may restrict respiratory movements and inhibit
pulmonary expansion*¥), Deformities in the thoracic wall are
a contextual stimulus that can restrict mobility of the rib
cage and/or spine, resulting in a decrease in the efficiency
of the respiratory muscles and a consequent reduction in
expandability and static pulmonary volumes®>,

The first four contextual stimuli cited act in causality
processes as reinforcing agents, and the last stimulus acts
as a disabling agentG12:15),

Confluence of the stimuli described leads to the
establishment of a series of behaviors that characterize
the Nursing diagnosis of IBP in children with CHD. In
acute behaviors, the rapid deterioration of respiratory
function leads to the emergence of more intense clinical
manifestations, representing more direct evidence of the
diagnosis in question.

Confirmatory acute behaviors include tachypnea,
dyspnea and alterations in breath depth in children with CHD
to reduce the excess hydrogen and carbon dioxide in the
blood that reaches the lungs, thus acting as a compensatory
mechanism, appearing as an attempt to compensate for the
imbalance between oxygen supply and demand®.

On the other hand, the confirmatory acute behavior
of using accessory muscles for breathing arises from the
need to generate greater efforts of the respiratory muscles
to overcome airway resistance, therefore satisfying the
increased ventilatory need to optimize ventilation and gas
exchange®. Finally, orthopnea, the confirmatory acute
behavior, is attributed to the air diffusion limitation caused
by an increase in the resistance of air passages and reduced
pulmonary complacency, exacerbating respiratory distress
and preventing the patient from remaining in the supine
position®,

There are acute behaviors that depend on the
performance of pulmonary function tests for the evaluation.
Carrying out these tests makes it possible to quantify
and monitor the strength of the respiratory muscles. For
example, the decrease in pressure generated in the mouth
after a complete inspiration or expiration, that is, diminished
inspiratory or expiratory pressure, respectively, reflects the
increase in the resistance of air passagest®.

The decrease in the volume of air moved into the
respiratory tract every minute can be caused by reduced
tidal volumes, which occur in restrictive conditions, such
as reduced pulmonary complacency that limits chest
expansion, common in children with CHD(®, Therefore,
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the ventilation per minute value can be used to assess
ventilation effectiveness.

Hypoxemia and cyanosis are acute behaviors of
clinical deterioration that occur when there is no effective
gas exchange at the alveolar level, causing a decrease
in oxygenation in the arterial blood®17-1®), On the other
hand, the acute behaviors of clinical deterioration hypoxia
and fatigue of the respiratory muscles are the result of
insufficient oxygen supply for a given metabolic rate, causing
anaerobic metabolism, that is, an increase in the lactate
rate and a decrease in serum bicarbonate for hypoxia and
incoordination of respiratory movements for fatigue of the
respiratory muscles(®8),

The change in the respiratory rhythm is an acute
behavioral indicator of clinical deterioration that occurs as
the respiratory effort is increased to compensate for the
excess carbon dioxide present in the blood, thus influencing
the peripheral and central chemoreceptors in periodic
sequence causing irregular breathing movements9,

Nasal flaring is another acute behavior of clinical
deterioration sensitive to respiratory effort and appears
as an attempt by the body to reduce resistance of the
upper airways'®), Another clinical deteriorating behavior is
sleep-disordered breathing. In these cases, during the sleep
period, there is reabsorption of peripheral edema leading
to systemic and pulmonary hypervolemia, with consequent
worsening of pulmonary congestion that leads to a reduction
in pulmonary compliance®?,

When the child has atelectasis, respiratory infections,
pleural effusion and conditions that compromise pulmonary
compliance and resistance of air passages, asymmetry of
the ventilatory movements between both hemithoraxes may
be perceived; in this case, the child exhibits acute clinical
deterioration and abnormal chest expansion®.

The decrease in respiratory frequency (bradypnea)
signals impending respiratory arrest in children with CHD
because the body is no longer able to compensate for the
increased metabolic needs®.

In addition to the aforementioned acute behaviors,
there are others which characterize phenomena that are
chronic, where ventilatory changes occur progressively over
months or years. CHDs can be seen as chronic diseases
characterized by their long course (sometimes incurable),
their imposition of limitations on the individual, and the
constant demand for adaptations to the breathing pattern©®,
In these situations, the clinical manifestations may be more
subtle.

The three-point position, characterized by projection of
the chest forward and support of both arms parallel to the
body, elevating the shoulders, contributes to improving the
diaphragmatic function due to the reduction in tension in the
abdominal muscles. It also allows the muscles of the upper
limbs and shoulders to act more effectively as accessory

muscles for breathing, thus promoting an improvement in
ventilation@V,

Breathing with pursed lips was another behavior
pointed out in the literature review as a chronic behavior.
This maneuver triggers adaptations, increasing arterial
oxygen levels and saturation, as well as reducing the carbon
dioxide rate®®. The increase in the anteroposterior diameter
of the chest occurs due to the constant need to increase
lung expansion to optimize the ventilatory response®,

The “prolonged expiration stage” chronic behavior
manifests itself when expiration becomes laborious and
prolonged. In this case, expiration time increases to maintain
high airway pressure(*®, It is noted that this behavior is
confirmed or refuted by means of a pulmonary function test.

Finally, for the inference of IBP in this MRT, nurses will
identify a set of behaviors and evaluate the relationships
between these behaviors and the clinical situation in which
the child with congenital heart disease is. Therefore,
determination of the IBP diagnosis is performed based
on the nurses’ confidence in relation to accuracy of the
behaviors(2:6:23),

After defining the diagnostic “status”, nurses will
identify a set of stimuli that can lead to IBP development
and the data analysis will include a separate description
of the groups with and without the IBP diagnosis with
subsequent application of statistical inference methods for
its comparison, thus establishing the causal relationships

of IBP development in this population(?®,
Evaluation of the theory

Evaluation of the theory by experts with different world
views, experiences, scientific knowledge and creativity
allows verifying its strengths and limitations, as well as
the need to add new elements to the theory or improve
those that are already included in it@4.

The first stage of this evaluation is focused on the
significance that requires justification of the importance of
the theory for the Nursing discipline®. The MRT developed
was derived from Roy’s Adaptation Model, identifying
the stimuli that trigger or potentiate IBP, in addition to
analyzing how the behaviors of this diagnosis are manifested
in the population studied. Therefore, for the experts, the
significance criterion was reached because the MRT of IBP
in children with CHD can contribute to scientific knowledge.

On the other hand, the internal consistency criterion
requires assessing whether there is congruence between the
context (conceptual model) and the content (concepts and
propositions) of the theory®. According to the evaluation
by three experts, both pictorial diagrams made it difficult to
visualize a time-based structure of the relationships between
the stimuli and occurrence of the study phenomenon (IBP),

as well as it was not possible to visualize the spectrum (acute
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or chronic) of the IBP behaviors. In the causal relationships,
two experts suggested that the stimuli “increased resistance
of air passages” and “reduced pulmonary complacency”
should be presented with the same term, in a standardized
way, and not with similar terms. These components were
changed as recommended by the experts and resubmitted
for consideration in the third panel evaluation round.

The third criterion, parsimony, consists of evaluating
the content of the theory in terms of clarity and precision,
that is, the smaller the number of concepts and propositions
used to clearly explain the theory, the more parsimonious
the theory®. For the experts, the concepts, and propositions
presented in this MRT satisfactorily explain the mechanisms
that lead to Ineffective Breathing Pattern and how they
manifest in the pediatric population with CHD.

The fourth and last criterion evaluated was pragmatic
adequacy, which consists of evaluating the theory for the
Nursing practice, leading to favorable results®. According
to the experts, the concepts and propositions of the MRT
can contribute to diagnostic decision-making, thus enabling
nurses to intervene early in time, favoring maintenance of
the breathing pattern.

This MRT makes an important contribution to furthering
research in children with CHD, as well as to clinical practices,
as it provides a useful tool for Nursing professionals to
efficiently detect signs of developing IBP diagnosis in this
population. Therefore, the results of this theory can provide
the basis for moving forward with new research stages
to empirically prove/study the concepts and propositions
identified.

However, this research has some limitations. The
evaluation has a subjective nature, being necessary to verify
applicability of this MRT in the clinical practice. It was not
possible to present the experts’ proficiency levels in relation
to Nursing theories; in addition, the inexperience of clinical
practice experts in evaluation of theories contributes to the
loss of assessment by three experts from the first to the
second panel evaluation rounds.

Conclusion

Development and experts’ evaluation of this MRT
regarding the IBP Nursing diagnosis identified stimuli and
behaviors that can help nurses identify the reasons that
lead to the diagnosis and how it manifests itself in children
with CHD in the practice to improve understanding of the
relationships between them and their temporality.

In this sense, the MRT more closely resembles
the clinical practice, as it deals with concepts in a less
abstract way and can serve as a guiding framework for
implementing actions to resolve this condition, minimize
the risk of developing other respiratory Nursing diagnoses

and minimize discrepancies in nurses’ clinical judgment,

www.eerp.usp.br/rlae

enabling confirmation or exclusion of the probability of the
diagnosis based on the current understanding of health
behaviors in this population. However, further research is
necessary to empirically test the concepts and propositions
listed in this MRT. This theoretical framework can only be
confirmed or refuted based on empirical tests.

Referéncias

1. Healy F, Hanna BD, Zinman R. The impact of lung disease
on the heart and cardiac disease on the lungs. Eur ] Pediatr.
2010;169:1-6. https://doi.org/10.1007/s00431-009-1027-8
2. Beltrdo BA, Herdman TH, Pascoal LM, Chaves DBR, Silva
VM, Lopes MV. Ineffective breathing pattern in children
and adolescents with congenital heart disease: accuracy
of defining characteristics. J Clin Nurs. 2015;24:2505-13.
https://doi.org/10.1111/jocn.12838

3. West JB, Luks AM. West’s Respiratory Physiology. 11.
ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2020.
4. Lopes MVO, Silva VM, Herdman TH. Causation and
Validation of Nursing Diagnoses: A Middle Range Theory.
Int J Nurs Knowledge. 2017;28(1):53-9. https://doi.
org/10.1111/2047-3095.12104

5. Fawcett J. Criteria for Evaluation of Theory.
Nurs Sci Q. 2005;18(2):135-7. https://doi.
org/10.1177/0894318405275860

6. Avena MJ, Pedreira MDLG, Bassolli OAL, Herdman TH,
Gutiérrez MGR. Frequency of Respiratory Nursing Diagnoses
and Accuracy of Clinical Indicators in Preterm Infants.
Int J Nurs Knowledge. 2019;30(2):73-80. https:// doi.
org/10.1111/2047-3095.12205

7. Roy C. The Roy adaptation model. 3. ed. Upper Saddle
River, NJ: Pearson Education; 2009.

8. Souza NMG, Silva VM, Lopes MVO, Guedes NG,
Pascoal LM, Beltrao BA. Content validity of the nursing
diagnostic Breathing Pattern, Ineffective, in children with
congenital heart defects. Rev Bras Enferm. 2021;74(Suppl
4):e20190844. https://doi.org/10.1590/0034-7167-2019-
0844

9. Mestre MN, Reychler G, Goubau C, Moniotte S. Correlation
Between Cardiopulmonary Exercise Test, Spirometry, and
Congenital Heart Disease Severity in Pediatric Population.
Pediatr Cardiol. 2019;40(4):871-7. https://doi.org/10.1007/
s00246-019-02084-5

10. Li P, Zeng J, Wei W, Li J. The effects of ventilation on
left-to-right shunt and regional cerebral oxygen saturation: a
self-controlled trial. BMC Anesthesiol. 2019;19:178. https://
doi.org/ 10.1186/s12871-019-0852-1

11. Mydam J, Rastogi A, Naheed ZJ]. Base excess and
hematocrit predict response to indomethacin in very low
birth weight infants with patent ductus arteriosus. Ital ]
Pediatr. 2019;45(1):107. https://doi.org/ 10.1186/s13052-
019-0706-y



Rev. Latino-Am. Enfermagem 2022;30:e3783.

12. Acosta-Dighero R, Torres-Castro R, Rodriguez-
Nufez I, Rosales-Fuentes J, Vilaré J, Fregonezi G, et al.
Physical activity assessments in children with congenital
heart disease: A systematic review. Acta Paediatr.
2020;109(12):2479-90. https://doi.org/10.1111/apa.15478
13. Oliver AM, Wright KD, Kakadekar A, Pharis S, Pockett C,
Bradley TJ, et al. Health anxiety and associated constructs
in children and adolescents with congenital heart disease:
A CHAMPS cohort study. J Health Psychol. 2020;25(10-
11):1355-65. https://doi.org/10.1177/1359105318755263
14. Katz S, Arish N, Rokach A, Zaltzman Y, Marcus EL.
The effect of body position on pulmonary function: a
systematic review. BMC Pulm Med. 2018;18:159. https://
doi.org/10.1186/s12890-018-0723-4

15. Chen C, Li X, Zhang N, Yu J, Yan D, Xu C, et al. Different
Nuss prcedures and risk management for pectus excavatum
after surgery for congenital heart disease. ] Pediatr
Surg. 2018;53(10):1964-9. https://doi.org/10.1016/j.
jpedsurg.2018.04.006

16. Costa D, Gongalves HA, Lima LP, Ike D, Cancelliero
KM, Montebelo MIL. New reference values for maximal
respiratory pressures in the Brazilian population. J Bras
Pneumol. 2010;36(3):306-12. https://doi.org/10.1590/
s1806-37132010000300007

17. McPhillips L, Kholwadwala D, Sison CP, Gruber D,
Ojamaa K. A Novel Brain Injury Biomarker Correlates with
Cyanosis in Infants with Congenital Heart Disease. Pediatr
Cardiology. 2019;40(3):546-53. https://doi.org/10.1007/
s00246-018-2023-4

18. Pascoal LM, Lopes MVO, Silva VMD, Diniz CM, Nunes
MM, Beltrdo BA, et al. A Content Analysis of Clinical
Indicators of the Nursing Diagnosis Ineffective Breathing
Pattern. Int J Nurs Knowledge. 2021;32(1):53-8. https://
doi.org/10.1111/2047-3095.12290

19. Stamm RW, Henry BM, Sawnani H, Simakajornboon
N, Rulong G, Ollberding NJ, et al. Clinically Asymptomatic
Sleep-Disordered Breathing in Infants with Single-
Ventricle Physiology. J Pediatr. 2020;218:92-7. https://
doi.org/10.1016/j.jpeds.2019.11.005

20. Mari MA, Cascudo MM, Alchieri JC. Congenital
Heart Disease and Impacts on Child Development.
Braz J Cardiovasc Surg. 2016;31(1):31-7. https://doi.
org/10.5935/1678-9741.20160001

Corresponding author:

Nayana Maria Gomes de Souza

E-mail: nayanamgs@hotmail.com
https://orcid.org/0000-0002-5038-0836

21. Dogan E, Karagelik M, Yilmazer MM, Mese T, Bilen
G, Zihni C, et al. Tetralogy of Fallot and transverse aortic
coarctation: A rare coexistence and its treatment. Anatolian
J Cardiol. 2021;25(10):743-4. https://doi.org/10.5152/
AnatolJCardiol.2021.39551

22. Lestari LMP, Wanda D, Nurhaeni N. The Effects of
Modified Pursed Lips Breathing on Oxygenation Status in
Children. Compr Child Adolesc Nurs. 2019;42:1-8. https://
doi.org/10.1080/24694193.2019.1577920

23. Prado PR, Bettencourt ARC, Lopes JL. Related factors
of the nursing diagnosis ineffective breathing pattern in
an intensive care unit. Rev. Latino-Am. Enfermagem.
2019;27:e3153. https://doi.org/10.1590/1518-
8345.2902.3153

24. Borel MCG, Lopes ROP, Thofehrn MB, Nobrega MML,
Arreguy-Sena C, Branddo MAG. Guideline for incorporating
the Delphi method in the evaluation of nursing theories.
Rev. Latino-Am. Enfermagem. 2021;29:e3387. https://doi.
org/10.1590/1518-8345.4157.3387

Authors’ contribution

Study concept and design: Nayana Maria Gomes
de Souza, Viviane Martins da Silva. Obtaining data:
Nayana Maria Gomes de Souza. Data analysis and
interpretation: Nayana Maria Gomes de Souza,
Viviane Martins da Silva, Marcos Venicios de Oliveira
Lopes. Statistical analysis: Nayana Maria Gomes de
Souza, Marcos Venicios de Oliveira Lopes. Obtaining
financing: Nayana Maria Gomes de Souza. Drafting the
manuscript: Nayana Maria Gomes de Souza, Viviane
Martins da Silva, Marcos Venicios de Oliveira Lopes.
Critical review of the manuscript as to its relevant
intellectual content: Nayana Maria Gomes de Souza,
Viviane Martins da Silva, Marcos Venicios de Oliveira

Lopes.
All authors approved the final version of the text.

Conflict of interest: the authors have declared that
there is no conflict of interest.

Received: Nov 10" 2021
Accepted: July 29 2022

Associate Editor:
Lucila Castanheira Nascimento

Copyright © 2022 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.



