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ABSTRACT

Introduction: Home-based care of adults with tracheostomy requires
family caregivers to develop technical knowledge, clinical skills, and
adequate levels of self-efficacy in order to prevent and detect
complications associated with the procedure. Objective: To design and
obtain the Content Validity Coefficient (CVC) of two questionnaires:
one assessing knowledge related to home tracheostomy care and
another assessing self-efficacy for tracheostomy management. In addition,
to develop and validate two clinical rubrics to identify early and
late complications in individuals with tracheostomy. Materials and
methods: A methodological study developed in three phases: a literature
review to identify conceptual and clinical content, the design and
construction of the questionnaires and rubrics, and content validation
using the CVC to evaluate the clarity, relevance, and pertinence
of the developed instruments. Results: Both the questionnaires and
the rubrics achieved CVC values greater than 0.90, which, according
to the applied methodology, indicate excellent levels of validity
and agreement. Conclusions: The developed instruments represent
a significant contribution to both education and the assessment of
knowledge and self-efficacy related to home tracheostomy care among
family caregivers, as well as to the identification of complications in
individuals with tracheostomy through the use of clinical rubrics.
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RESUMEN

Introduccién: El cuidado domiciliario de personas adultas con
traqueostomia requiere que los cuidadores familiares desarrollen
conocimientos técnicos, habilidades clinicas y una adecuada autoeficacia
para prevenir y detectar complicaciones asociadas con el procedimiento.
Objetivo: Disefiar y obtener el coeficiente de validez de contenido
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(CVCQ) de dos cuestionarios, uno de conocimientos sobre
el manejo de la traqueostomia en el domicilio y otro de
autoeficacia para su manejo. Asimismo, de dos ribricas
clinicas para identificar complicaciones precoces y tardfas
en personas con traqueostomfa. Material y métodos:
Estudio metodoldgico desarrollado en tres fases: una
revision bibliografica para la identificacién de contenidos
conceptuales y clinicos, el disefio y construccién de los
cuestionarios y rdbricas, y la validacién de contenido
mediante el CVC para evaluar claridad, pertinencia y
relevancia de los instrumentos elaborados. Resultados:
Tanto los cuestionarios como las rdbricas obtuvieron
un CVC superior a 0,90 que, de acuerdo con la
metodologia utilizada, tienen validez y concordancia
excelentes. Conclusiones: Los instrumentos disefiados
representan una contribucién significativa tanto para la
educacién como para la evaluacién de conocimientos y
autoeficacia para el manejo de traqueostomia en domicilio
por cuidadores familiares, asf como para la identificacion de
complicaciones en personas con traqueostom{a, mediante
las ridbricas clinicas.

Palabras clave
cuidadores; traqueostom{a; conocimiento; autoeficacia; enfermerfa;
estudio de validacién.

RESUMO

Introdugdo: O cuidado domiciliar de pessoas adultas
com traqueostomia requer que os cuidadores familiares
desenvolvam conhecimentos técnicos, habilidades clinicas
e niveis adequados de autoeficicia para prevenir e
identificar complicagbes associadas ao procedimento.
Objetivo: Desenhar e obter o coeficiente de validade
de contetdo (CVC) de dois questiondrios: um para
avaliar o conhecimento sobre o manejo domiciliar da
traqueostomia e outro para avaliar a autoeficicia para
esse manejo. Além disso, desenvolver e validar duas
rubricas clinicas para identificar complicagdes precoces
e tardias em pessoas com traqueostomia. Materiais e
métodos: Estudo metodolégico desenvolvido em trés fases:
revisio da literatura para identificagio de contetdos
conceituais e clinicos, elaboragio e construgio dos
questionarios e rubricas, e validagio de contetido por
meio do CVC para avaliar a clareza, pertinéncia e
relevancia dos instrumentos desenvolvidos. Resultados:
Tanto os questiondrios quanto as rubricas apresentaram
valores de CVC superiores a 0,90, o que, de acordo
com a metodologia utilizada, indica niveis excelentes de
validade e concordancia. Conclusées: Os instrumentos
desenvolvidos representam uma contribuigo significativa
tanto para a educagio quanto para a avaliagio do
conhecimento e da autoeficicia no manejo domiciliar
da traqueostomia por cuidadores familiares, assim como
para a identificagio de complicagbes em pessoas com
traqueostomia por meio das rubricas clinicas.

Palavras-chave
cuidadores; traqueostomia;
enfermagem; estudo de validagdo.

conhecimento; autoeficAcia;

Introduction

Home care of adults with a tracheostomy places
a substantial burden on family members, as it
encompasses emotional, educational, social, and
structural domains. One of the main challenges is
emotional overload, which includes anxiety, fear,
and uncertainty regarding the responsibility of
tracheostomy management, particularly during
the transition period from hospital to home
(1-4).

Likewise, deficiencies have been identified
in the education provided to caregivers for
tracheostomy management, which is often
insufficient to address complex situations such
as emergencies or specific techniques such
as tracheal suctioning. This affects perceived
confidence and safety when assuming care (5,6).

Other relevant challenges include difficulties
in accessing and coordinating resources, such
as obtaining medical supplies or support from
home nursing services, compounded by the lack
of standardization in care (5,7). The caregiving
experience itself also affects quality of life and
family functioning, as it disrupts sleep, limits
social and work life, and creates isolation
(2,3). Added to this is a perception of limited
professional and social support, especially after
hospital discharge (1,7,8).

Training caregivers of persons with a
tracheostomy  improves their knowledge,
confidence, and skills to manage equipment,
which can help reduce complications and
enables a safer transition to the home (9,10).
Standardized programs have been shown to
reduce adverse events, such as infections
and hospital readmissions (11). Some clinical
guidelines recommend including hands-on
training and validating skills to promote a safe
home environment (12,13).

From a psychosocial perspective, caregiver
self-efficacy is a central construct grounded
in Bandura’s social cognitive theory (14) and
refers to the perceived capability to perform
specific behaviors in demanding situations. In the
context of home tracheostomy care, adequate
self-efficacy is associated with greater adherence
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to care and better performance of procedures
(15).

On the other hand, regarding complications
that most frequently occur at home, tube
obstruction, accidental displacement, local and
respiratory infections, and device malfunction
have been described, and to a lesser extent,
bleeding and complications related to tracheal
structure (16,17). Having a rubric to assess
potential complications that an adult with a
tracheostomy may develop would help caregivers
identify them in a timely manner.

In the literature review for this study,
no validated instruments were identified to
structurally assess caregivers’ knowledge and
self-efficacy for performing specific procedures.
These include oral and tracheostomy secretion
suctioning, proper cleaning of materials,
cleaning of the tracheostomy tube and inner
cannula, stoma care, recannulation after
accidental decannulation, and identification of
complications.

Therefore, the aim of this study is to design and
obtain the content validity coefficient (CVC)
of two questionnaires—one assessing knowledge
of home tracheostomy management and the
other assessing self-efficacy for its management
—as well as two clinical rubrics to identify
early and late complications in persons with a
tracheostomy.

These instruments constitute a tool for
the training, monitoring, and evaluation of
professional caregivers or family caregivers of
adults with a tracheostomy. Likewise, they are
useful tools for planning personalized educational
interventions.

Materials and Methods
Study Type, Setting, and Period

A methodological study was conducted, divided
into three phases. The first phase involved a
literature review on tracheostomy management,
whose evidence formed the basis for the
initial design of the questionnaires and rubrics.
In the second phase, the questionnaires and
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clinical rubrics were designed and developed,
considering methodological guidelines for
instrument creation and observable criteria for
clinical performance.

In the third phase, content validity was
assessed using the Content Validity Coefficient
(CVQC) proposed by Herniandez-Nieto (18),
based on the evaluation by a panel of
nursing experts. The experts assessed each
item in terms of clarity, relevance, coherence,
and appropriateness using a Likert-type scale.
Subsequently, the necessary adjustments were
made based on the feedback received.

The validation process took place between
November 2024 and June 2025 through virtual
communication (email and WhatsApp). This
stage did not involve direct participation from
patients or caregivers, as the goal was solely to
obtain the CVC through expert judgment.

Participants (Expert Panel)

A non-probability intentional sample of 20
experts was selected using the snowball sampling
method, representing three areas: hospital
practice, home care, and teaching.

Inclusion Criteria

® Minimum of one year of experience in critical
patient care, home care, or teaching.

® Experience in the management of patients
with a tracheostomy.

® Prior participation in instrument validation
processes.

® Availability to participate in two rounds of
evaluation.

Each instrument was evaluated by an
independent panel consisting of between 7 and
10 experts, who participated in two successive
rounds of validation.

Phase 1. Literature Review

The narrative literature review was based on

scientific databases (PubMed, Scopus, SciELO,
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and Google Scholar), using descriptors related
to tracheostomy care, nursing interventions, and
home care, in both Spanish and English. Studies
published between 2014 and 2024 were included.
The findings helped define the conceptual and
clinical content that underpinned the design of
the instruments.

Phase 2. Construction of the Instruments

Four instruments were designed, grouped into
two questionnaires and two clinical rubrics,
which were developed independently due to their
conceptual and operational differences.

Knowledge Questionnaire

A structured questionnaire was designed,
consisting of 29 closed-ended multiple-
choice questions (A, B, and C) focused
on home tracheostomy management, divided
into five thematic areas: secretion aspiration,
cleaning of the tube and inner cannula,
stoma care, reinsertion of the cannula after
accidental decannulation, and identification
of complications. The initial version of the
instrument included 35 items, which were refined
to the final version containing 29 items.

Self-Efficacy Questionnaire

A self-efficacy questionnaire was developed with
16 statements using a five-point Likert scale,
aimed at assessing the caregiver's perceived
confidence in performing procedures related
to tracheostomy (19). This questionnaire was
adjusted from 20 to 16 items.

Both questionnaires were designed for self-
administration (20), considering their future
application with caregivers.

Questionnaire Development Procedure

The methodological guidelines proposed by
Martin Arribas (21) were followed, considering
the following steps:

1. Definition of the construct and purpose.
[tem formulation aligned with the
educational objectives of the program.

3. Bias prevention through clear language,
elimination of technical jargon, and non-
leading item formulation.

4. Coding and scoring:

° Knowledge: correct answers = 1
point; incorrect answers = 0 points;
maximum score: 29.

b Self-efficacy: Likert scale from 1 to 5;

maximum score: 80.

The content of both instruments was based
on scientific literature and specialized clinical

guidelines (13,22-34)
Construction of the Clinical Rubrics

Two analytical rubrics were developed aimed
at identifying complications associated with
tracheostomy:
e Early Complications Rubric: 6 clinical criteria
assessed during the first week following the
procedure.
® Late Complications Rubric: 10 clinical criteria
assessed from the seventh day onwar.

Both use a five-level performance scale
(excellent, good, fair, poor, and very poor).

Procedure for Developing the Rubrics

The clinical rubrics were designed based on the
methodological model proposed by Gatica-Lara
and Uribarren-Berrueta (35). Initially, relevant
clinical categories related to early and Iate
complications of tracheostomy were identified
from clinical guidelines and specialized literature
(22,27,28). Subsequently, observable indicators
and performance descriptors were defined for
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each category to establish objective clinical
evaluation criteria.

Once the criteria and performance levels were
defined, scores were assigned to each rubric,
establishing a maximum score of 24 points
for early complications and 40 points for late
complications.

The early complications rubric was reduced
from 7 to 6 criteria, while the late complications
rubric remained with 10 criteria in its final
version. Finally, interpretation ranges were
defined to classify the clinical status of the
tracheostomy into five levels: excellent, good,
fair, poor, and very poor.

Phase 3. Content Validation by Experts

Only the content of the instruments was
validated through expert judgment, following
the method proposed by Herndndez-Nieto (18).
The participation of patients and caregivers was
not included in this phase, as the objective
of this study was to evaluate the theoretical
and clinical relevance of the instruments. The
empirical validation and application in the
target population will be part of a subsequent
independent study. The experts evaluated each
item using a five-point Likert scale, considering
the criteria of clarity, coherence, and relevance.
The process was carried out in two successive
rounds of evaluation. The data were organized
by rounds, coded with consecutive file numbers,
and consolidated into a database for statistical
analysis. The CVC was calculated for each item
and globally, retaining only those items that
reached a minimum acceptable value of 0.80.

Consideraciones éticas

Informed consent was obtained from all
participating experts, and the study was
conducted in accordance with the principles
of the Declaration of Helsinki, respecting
confidentiality and voluntary participation. No
participation from patients or caregivers was
included, as the aim was solely to obtain the CVC
of the instruments through expert judgment.
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Results

The results of the design and the CVC of
the knowledge and self-efficacy questionnaires
for home tracheostomy management, as well
as the two clinical rubrics for identifying early
and late complications in individuals with
tracheostomies, are presented (Tables 1 and 2).

Table 1.

Knowledge Questionnaire on Home Tracheostomy

Management

First Round Second Round
Question | Mx | CVG; Pei CVC, Mx CVG; Pa CVC,

1 953 | 095 0‘0000300001 095 | 455 | 091 0‘003320 091
2 9,38 | 0,94 0‘0000300001 094 | 465 | 093 0‘003320 0,93
3 943 | 094 0‘0000300001 094 | 470 | 094 0‘003320 0,94
4 9,28 | 093 O‘ODOUSDOOM 093 | 463 | 093 O‘OUSSZD 0,92
5 94 | 094 0'0000800001 0,94 | 460 | 092 0‘003320 0,92
6 95 | 095 0‘0000300001 0,05 | 463 | 0,93 0‘003320 0,92
7 | 95| ogs | G000 o095 | 4ss | 091 | MO 001
3 9,55 | 0,96 0‘0000300001 095 | 463 | 0093 0‘003320 092
9 948 | 095 0*00003 00001 |4 5 Eliminated
10 9,18 | 0,92 0‘0000300001 092 | 463 | 093 0‘003330 0.92
11 943 | 094 0‘0000390001 0,94 | 460 | 092 0‘003320 0,92
12 9.43| 0,94 0'0000300001 094 | 460 | 092 0'003320 0.92
13 933| 093 0‘0000300001 093 | 435 | 087 0‘003320 0,87
14 | 045| o095 | %00000000L g04 | 4es | 094 | P00 003
15 943 | 094 0‘0000300001 094 | 455 | 091 0‘003320 091
16 945 | 095 0‘0000300001 094 | 463 | 0093 0‘003320 0,92
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Table 2.
i 035 | oog | 00000000001 [ o |, [ ooy |0.000320 ] o, Self-Efficacy Questionnaire for Home Tracheostomy
0 0 Management
=
18 94 | 094 0‘0000800001 094 | 468 | 094 0‘00(;’3'0 0,93
10 9.4 0.94 0,0000000001 0.94 4.68 0.94 0,000320 0.93 First Round Second Round
0 0 _ Question| Mx | CVC; P CVC| Mx | CVG Pei CVC;
20 [903| 09 0'0000800001 09 | 470 | 094 0'00(?3“0 0,94 1 6,73 | 096 | 0.0000012 | 096 | 487 | 097 [0.0003200] 0.9730
- 043 | 0094 00000000001 0.94 470 0.94 0,000320 0.94 2 6,57 | 0,94 | 0,0000012 | 0,94 | 4,93 0,99 |0,0003200( 0,9863
0 0 3 6.67 | 095 | 0,0000012 | 095 | 500 | 100 [0.0003200| 09997
2 9.45| 095 0-0000800001 0.94 Eliminated 4 6,67 | 0,95 | 0,0000012 | 0,95 | 500 | 1,00 |0,0003200| 0,9997
s 6,3 | 097 | 0,0000012 | 097 | 500 | 100 [0.0003200| 09997
0.0000000001 0.000320 ) , ] : , : , :
23 943 | 094 0 0.94 | 470 ‘ 0.94 ‘ 0 { 0.94 6 6.67 | 0,05 | 0,0000012 | 095 | 473 | 095 |0,0003200| 09463
2 pl
2 | 935 | o094 | 00000000001 o — 7 6,67 | 095 | 0,0000012 | 095 | 500 | 100 [0.0003200| 09997
0 8 6.67 | 095 | 00000012 | 095 | 500 | 100 [0.0003200] 09997
=
235 | 938| 094 | B0 g0 | 473 | 005 | POV 004 9 65 | 0,93 | 00000012 | 0.93 Eliminated
10 | 653|093 ] 00000012 | 093] 500 | 100 [0.0003200] 09997
0,0000000001 0,000320 : : : : : :
26 | 933] 0 0 0.93 | 473 | 095 0 0,94 11 | 643 092 | 00000012 | 092 | 493 | 099 |0,0003200] 09863
27 | o48| oos 0-0000300001 095 | 478 | 096 0‘003320 0,95 12 6,5 | 093 | 00000012 [ 003 ] 497 | 099 [0.0003200] 0.9930
e YTTEETS 13 [ 637] 091 [ 0.0000012 | 091 Eliminated
28 |9s8| 096 | 096 | 473 | 095 | T 094 14 6,7 | 096 | 00000012 | 096 | 5.00 | 100 [o,0003200] 09997
0.000000000 1 o 15 6,6 | 0,94 | 0,0000012 | 0,94 Eliminated
20 [955| 096 | 0.95 Eliminated
0 s 16 |687] 098] 00000012 098] 500 [ 100 [0.0003200] 0.0007
30 |o1s| 092 0-0000800001 092 | 455 | oo1 °~°°g33° 001 17 6,87 | 0,98 | 0,0000012 | 0,98 | 500 | 1,00 [0,0003200| 0,9997
18 | 683|098 [ 0.0000012 | 098 | 500 | 1.00 [0.0003200] 0,9997
0.0000000001 0,000320 » : ; ! : >
31 945 095 0 094 | 440 | 088 0 0.88 19 6,8 | 0,97 | 0,0000012 | 0,97 | 500 | 1,00 [0,0003200| 0,9997
- 92 | 0on | 00000000001 | o o) Eliminated 20 |677] 097 | 00000012 | 097 Eliminated
0 Average 0,98 Average | 0,99
=
33 [938| 094 0'0000300001 094 | 450 | 090 0'0033'0 0.90 Final CVC | o099
2| . i i R i
2 | 96 | oss 0-0000300001 096 | 463 | oo3 0-0033~0 0l Mx: Mean of the item score given; Pei:
Probability of error; CVCi: Individual
35 | o958 0gs | 000000000011 446 Eliminated 1 -
’ > 0 Content Validity Coefficient; CVCt:
Average : 0,94 Average X Total Content Validity Coefficient.
Final CVC | 093
Mx: Mean of the item score given; Pei: . . . .
. o In the self-efficacy questionnaire, four items
Probability of error; CVCi: Individual
Content Validity Coefficient; CVCt: were removed due to redundancy or low
Total Content Validity Coefficient. relevance, according to the experts. These items
addressed stoma care, respiratory observation,
Six questions were removed from the detection of complications, and materials
questionnaire due to their complexity and

redundancy, based on the experts' observations.
These included items on the cleaning of the
inner cannula, reinsertion after decannulation,
and complications such as the tracheoesophageal
fistula.

management (Table 3).
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Table 3.
Rubric for Identifying Early and Late Complications
in Adults with Home Tracheostomy

First Round Second Round
Question| Mx CVG; P CVC, Mx | CVG Pei CVC,
1 6,63| 0,95| 0,0000012 095| 4,00 1,00|0,003906250 0,99
2 6,7 0,96| 0,0000012 0,96| 4,00 1,00 0,003906250 0,99
3 6,87 0,98| 0,0000012 0,98 4,00 1,00 0,003906250 0,99
4 6,73  0,96| 0,0000012 096| 4.00] 1.00]0,003906250 0,99
5 6,77 0,97| 0,0000012 0,97 4,00 1,00 0,003906250 0,99
6 6,8 0,97| 0,0000012 0,97 Eliminated
7 6,87| 0,98| 0,0000012 0,98 4.00\ 1.00\ 0,003906250| 0,9961
Average 0,98 Average 0,99
Early Complications Rubric Final CVC 0,99
1 6,8 0,97 | 0,0000012| 0,97 3,97 0,99 |0.003906250( 0,99
2 6,6 0,94 | 0,0000012 | 0,94 3,97 | 0.99 |0,003906250| 0,99
3 6,73 | 096 | 0,0000012] 096 3,97 | 0.99 |0,003906250| 0,99
4 6,73 0,96 | 0,0000012| 096 3.97 0,99 |0,003906250( 0,99
5 6,7 0,96 | 0,0000012 0,96 3,97 0,99 |0,003906250( 0,99
6 6,6 0,94 | 0,0000012| 0,94 3.97 0.99 |0.003906250( 0.99
7 6,7 0,96 | 0,0000012 0,96 3.97 0,99 |0,003906250( 0,99
8 6,7 0,96 | 0,0000012| 0,96 3,97 0.99 |0,003906250( 0,99
9 6,77 | 097 | 0,0000012| 0,97 3,97 | 0,99 |0,003906250| 0,99
10 6,83 0,98 | 0,0000012| 0,98 3,97 0,99 |0,003906250( 0,99
Average 0,98 Average 0,99
Late Complications Rubric Final CVC 0,99
Mx: Mean of the item score given; Pei:
Probability of error; CVCi: Individual
Content Validity Coefficient; CVCt:
Total Content Validity Coefficient.
Regarding  the  Early = Complications

Identification Rubric, criterion 6 was removed
as the experts identified it as repeated and
redundant in relation to other evaluated criteria.

Both the questionnaires and the rubrics
achieved CVC values greater than 0.90,
surpassing the minimum cutoff of 0.80 set
by Hernidndez-Nieto (18). Moreover, all items
included in the final versions reached CVC
values > 0.80, and the items eliminated were
based on complexity, repetition, redundancy, or
low relevance, as assessed by the experts.

Technical or ambiguous terms such
as "most appropriate position," "accidental
decannulation,” or 'stable patient" were

identified as potentially unclear for family
caregivers, and suggestions were made to replace
them with more accessible expressions.
Additionally, questions with confusing
wording or unclear sequences of actions were
noted, such as those related to suction
catheter use and securing the cannula. The
experts also recommended clearer formulations.
Furthermore, they advised specifying certain
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answers, such as the type of cloth or the use
of hydrogen peroxide for cannula cleaning. All
observations were considered, and necessary
adjustments were made, improving the wording
and adapting the content to the comprehension
level of family caregivers, which strengthened
both the questionnaires and rubrics.

Discussion

In the home care of patients with tracheostomies,
it is crucial to have validated instruments to
assess caregivers' knowledge and self-efficacy.
The results from the design and validation
of the two questionnaires and two rubrics
show high content validity, supporting their
usefulness for evaluating knowledge, self-efficacy,
and complications in home tracheostomy
management. Furthermore, they constitute valid
tools for assessing preparation and confidence
regarding complex procedures and emergencies,
especially considering that many caregivers
undertake these tasks without formal healthcare
training (36-38).

The preparation of those involved in home
tracheostomy management is vital, and this
is supported by studies by Amar-Dolan et
al. (5) and Yilmaz Yegit et al. (9), which
have shown that structured caregiver training
significantly improves their confidence and
skills, thereby reducing adverse events such as
infections and hospital readmissions. In this
sense, the questionnaires from this study not
only help identify educational deficiencies but
also measure self-efficacy perception, offering a
comprehensive view in training processes.

Regarding the clarity and relevance of the
items, the adjustments made based on the
experts' observations, particularly concerning
technical language, reinforce the need to adapt
the instruments to the target population defined
for this study, i.e., family caregivers. This ensured
that the items were understandable and relevant
for their future application, as stated by Kasper et
al. (39).

In adults with home tracheostomies, the
most common complications include tube
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obstruction, displacement, infections, and device
failures, with acute obstruction being a frequent
emergency (13,40). Long-term complications,
such as tracheal stenosis and tracheomalacia,
may also arise (17). In this context, the
inclusion of clinical rubrics provides more
objective and structured assessment tools for
recognizing complications. Having these rubrics
facilitates the early (early complications) and
late identification of adverse events, improving
decision-making at home; it also serves as
an evaluation tool that would support new
interventions and contribute to safer care in the
home setting.

The methodology used allowed the assessment
of the CVC of the instruments through expert
judgment in critical care, home care, and
teaching. The main limitations include the
absence of empirical validation with the target
population and the limited size of the expert
panel. Therefore, it is recommended to plan
subsequent studies for construct validation,
criterion validation, and reliability analysis
through pilot tests with family caregivers .

Conclusions

This study allowed for the methodological
design, refinement, and obtaining of the Content
Validity Coefficient (CVC) through expert
judgment for four instruments focused on the
home care of adults with tracheostomies: two
questionnaires (knowledge and self-efficacy) and
two clinical rubrics for identifying early and
late complications. As a result of the CVC
process, the final versions of the instruments
were consolidated, retaining only the items and
clinical criteria with adequate clarity, relevance,

and pertinence, supported by CVC values greater
than 0.90.
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