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RESUMO

Introducdo: As sequelas associadas a internamen-
tos prolongados nas Unidades de Cuidados Intensi-
vos (UCI) tém um impacto negativo sobre a capaci-
dade funcional e a qualidade de vida da pessoa. E
crucial a utiliza¢do de um instrumento adequado,
que permita medir/avaliar as limitagdes e a evolu-
¢do da capacidade funcional da pessoa em situacéo
critica durante o seu internamento.

Objetivos: Traduzir e validar para a lingua por-
tuguesa (europeu) o instrumento Chelsea Critical
Care Physical Assessment (CPAX).

Metodologia: Estudo de traducdo, adaptagdo cul-
tural e andlise psicométrica do instrumento CPAX
para avaliacdo da capacidade funcional das pessoas
em situacdo critica internadas em UCI portuguesas.

Resultados/Discussdo: A versdo portuguesa do ins-
trumento CPAX, apresentou excelente concordancia
e confiabilidade para os dominios avaliados (kx > 0,8
e a >0,9). O instrumento apresenta um Indice de Va-
lidade de Contetdo de 1, fiabilidade interobservado-
res de 0.821 e uma consisténcia interna de 0.934.

Conclusdo: Considera-se que o instrumento CPAxX
pelas suas propriedades psicométricas podera ser
adequado para a utilizacdo na prética clinica e na
investigacao.

Descritores: Reabilitacdo, Doenca Critica; CPAXx;
Instrumento de medida; Capacidade funcional.

ABSTRACT

Introduction: The complications associated with
long-term hospitalizations in Intensive Care Uni-
ts (ICU) have a negative impact on the functional
capacity and quality of life of critical patients. It is
crucial to use an adequate instrument, that allows
measuring/assessing the limitations and the evo-
Iution of functional capacity in critical patients
during their hospitalization.

Objectives: To translate and validate the Chelsea
Critical Care Physical Assessment (CPAX) to the Eu-
ropean Portuguese language.

Methodology: Translation, cultural adaptation,
and psychometric analysis of the CPAX instrument
to assess the functional capacity of critical patients
in Portuguese ICU.

Results/Discussion: The Portuguese version of
the CPAX tool, showed excellent agreement and re-
liability for the domains evaluated (x > 0.8 and «
>0.9). The instrument has a content validity Index
of 1, inter-rater reliability of 0,821 and an internal
consistency of 0,934.

Conclusion: The CPAx tool due to its psychometric
properties, may be suitable for use in clinical prac-
tice and research.

Descriptors: Rehabilitation; Critical illness; CPAX;
Measurement instrument; Functional capacity

RESUMEN

Introduccion: Las secuelas asociadas a hospitali-
zaciones prolongadas en Unidades de Cuidados In-
tensivos (UCI) tienen un impacto negativo en la ca-
pacidad funcional y calidad de vida de la persona.
Es fundamental utilizar un instrumento adecuado,
que permita medir/evaluar las limitaciones y la
evolucion de la capacidad funcional de la persona
en situacion critica durante su hospitalizacion.

Objetivos: traducir y validar el Chelsea Critical Care
Physical Assessment (CPAX) en portugués.

Metodologia: Estudio de traduccion, adaptacion
cultural y analisis psicométrico del instrumento
CPAx para evaluar la funcionalidad de personas en
estado critico hospitalizadas en UCI portuguesas.

Resultados/ Discusion: La versidon portuguesa del
CPAx mostré excelente concordancia y confiabili-
dad para los dominios evaluados (k > 0,8 y a >0,9).
El instrumento tiene un indice de validez de conte-
nido de 1, confiabilidad interevaluadores de 0,821 y
consistencia interna de 0,934.

Conclusion: Se considera que el instrumentoCPAX,
por sus propiedades psicométricas puede ser ade-
cuado para su uso en la practica clinica y en la
investigacion.

Descriptores: Rehabilitacién; enfermedad cri-
tica; CPAx; Instrumento de medicién; capacidad
funcional.

INTRODUCTION

Intensive Care Units (ICU) serve people in complex
situations in a highly technological and differen-
tiated environment, in which expertise and high
competence are fundamental and decisive for the
quality of care, and in which nursing practice re-
quires the application of combinations complexes
of knowledge, skills, capabilities, values and attitu-
des ™. The Specialist Nurse in Rehabilitation Nur-
sing (SNRN) as a differentiated professional, with
decision-making capacity and with mobilization of
multiplicities of knowledge, emerges as a central
element in the creation, development and applica-
tion of rehabilitation plans for these patients 2.

The sequelae associated with prolonged ICU stays
have a negative impact on the person’s functional
capacity and quality of life and are related to: neu-
romuscular and osteoarticular changes (muscle
atrophy, contractures, heterotopic ossification), in-
juries secondary to mechanical ventilation, central
deconditioning (cardiopulmonary) and periphe-
ral (neuromuscular) and psycho-emotional chan-
ges (delirium, cognitive deterioration, depression,
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among others) Bl. Early intervention with a multi-
dimensional rehabilitation program promotes the
functional optimization of people in critical situa-
tions at the most diverse levels (cognitive, neuro-
muscular, osteoarticular and respiratory) with a
reduction in the sequelae associated with sedation,
immobility and mechanical ventilation and, con-
sequently, the periods of ventilatory weaning and
hospitalization ®.

In this context, it becomes extremely important to
use an appropriate instrument, which allows mea-
suring/evaluating the limitations and evolution of
the functional capacity of the person in a critical
situation during their hospitalization.

Due to the unavailability of standardized and vali-
dated instruments for Portugal, to assess the func-
tionality of the person admitted to intensive care,
the need arose to select the instrument that was
complete and appropriate to the reality of the Por-
tuguese ICU for subsequent validation and applica-
tion. In this sense, the Chelsea Critical Care Physical
Assessment (CPAx) was chosen because it has well-
-identified psychometric properties (reliability, re-
producibility and validity) .

The aim of this study is to translate, to adapt and
to validate the Chelsea Critical Care Physical Asses-
sment (CPAx) ¢ into Portuguese (European) in a
Portuguese ICU.

BACKGROUND

The implementation of early mobilization (EM) in
people in critical situations has been supported
by scientific evidence, an example of which is the
ABCDEF Bundle. This implies a more interactive,
safe, comfortable participation (pain manage-
ment) of patients in rehabilitation/mobilization,
with a positive impact on physical function, cog-
nitive function, reduction in the duration of deli-
rium, favoring ventilatory weaning and reduction
of hospitalization time in UCI 1"\,

The effectiveness of the EM may be doomed if its
basic principle is not the construction of an indivi-
dualized rehabilitation plan, properly structured
and designed by a multidisciplinary team that is
duly trained and sensitive to the issue of immo-
bility. Furthermore, the lack of uniformity in the
development of protocols and guidelines, the exis-
tence of cultural barriers to the practice of early
mobilization, the lack of human and material re-
sources and the preparation of multidisciplinary
teams were recognized as the main factors impe-
ding implementation. of EM protocols &9

Currently, scientific evidence is not consensual
regarding what constitutes EM in mechanically
ventilated patients and the beginning of its imple-
mentation. Likewise, it is known that weakness

acquired in the ICU (myopathy/polyneuromyopa-
thy of critically ill patients) can begin within the
first 48 hours of hospitalization, with immobility
being a risk factor 0011,

The Clinical practice guidelines for the prevention
and management of pain, agitation/sedation, de-
lirium, immobility, and sleep disruption in adult
patients in the ICU (PADIS) recommended EM for
critically ill patients, but do not offer suggestions on
the appropriate timing or regimen . More recent
studies recommend that this should occur within
the first 48 to 72 hours 2.

The implementation of a progressive, early, safe
and dynamic mobilization program must be conti-
nuously adapted to the patient’s clinical evolution,
as well as their ability to tolerate activity/move-
ment and aimed at preventing complications asso-
ciated with immobility %4, The program consists
of progressive therapeutic activities, in the first
phase, in posture and positioning care (source of
sensorimotor stimulation and prevention of har-
mful sequelae associated with immobilization),
polysegmental passive mobilization (maintenance
of joint mobility), neuromuscular electrostimula-
tion and, of according to the person’s tolerance,
progressing to active/active resisted mobilization
for muscle reactivation and strengthening (main-
tenance of muscle tissue length), and self-mobili-
zation in bed, transfer training, balance training
(static and dynamic: sitting and standing ), walking
and other activities of daily living 15 161,

When we analyze the safety of implementing and
executing a rehabilitation/mobilization program,
the prior assessment of safety criteria (cardiovas-
cular, respiratory, neurological, and other relevant
criteria) and monitoring during and after mobili-
zation is crucial in clinical judgment and should a
global assessment of the risks and benefits of the
procedure must be considered ® ', Studies indi-
cate that adverse events are infrequent, transient
and benign (<3%) (18,

Although EM is physiologically logical, safe and
some studies demonstrate its benefits, implemen-
ting this practice in the ICU is still difficult due to
several barriers, including the use of instruments
that can measure the limitations and evolution of
the physical function of the person in the situation.
critical during his hospitalization .. Measuremen-
ts of physical function can identify physical limita-
tions, especially in the areas of: mobility; muscle
function and strength; walking and self-care. Of
the numerous scales that propose to evaluate the
functionality of patients admitted to hospital, only
six were developed specifically for ICU and with
published psychometric evaluation, translating
within their limitations the effects of rehabilita-
tion on the results in people in critical situations
(outcome measures) 19,
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The CPAXx scale has important components for as-
sessing the functionality of people in critical si-
tuations, being the only instrument that allows
the assessment of respiratory function and han-
dgrip strength (HGS). HGS has already been as-
sociated with global peripheral muscle strength
(evaluated by the Medical Research Council) and
other outcomes such as mortality .. The CPAx ins-
trument is composed of ten items related to motor
function (graded on the six-point Guttman scale),
which progress from complete dependence to in-
dependence (0-5). The total score ranges from 0 to
50, where 50 represents complete independence.
The psychometric properties of the instrument
have already been published and with good re-
sults, with internal consistency of ®=0.798 and in-
ter-rater reliability of k=0.988 (among five raters)
61 Tt is a numerical and pictorial instrument that
evaluates the following categories: respiratory
function; cough; movement in bed; sit down; si-
tting balance; standing balance; stand up; trans-
fer; walking and grip strength. The score is also
plotted on a “radar” chart, providing a quick vi-
sual impression of the person’s functions in a cri-
tical situation, highlighting problem areas. HGS
is assessed using a manual dynamometer (Baseli-
ne/Jamar hydraulic dynamometer) 5.

METHODOLOGY

Study of translation, cultural adaptation and psy-
chometric analysis of the Chelsea Critical Care Phy-
sical Assessment (CPAX) instrument into Portugue-
se (European) to assess the functionality of people
in critical situations admitted to Portuguese ICUs,
following the Guidelines for the Cross-Cultural
Adaptation Process by authors Beaton et al. 21,

Permission to develop this study was requested
and granted, electronically, by the authors Corner
et al. 58, responsible for developing and validating
the instrument in the country of origin. Request
for assessment to the Health Ethics Committee of
a Hospital and University Center having obtained
a favorable opinion (N° 020/CES). Request for au-
thorization from a level III multipurpose UCI, in the
central region, for the entire validation process of
the CPAX instrument.

Aswellas,authorization wasrequested from users/
responsible family members admitted to the ICU,
to apply the instrument, to whom the objectives of
the study were explained, and the anonymity and
confidentiality of the data were guaranteed.

According to Beaton et al. 129, the translation and
cultural adaptation of the research instrument
followed the following steps:

Stage I - translation of the CPAX instrument from
the source language (English) to the final langua-
ge (European Portuguese), by two independent

translators, proficient in the English language
and whose mother tongue is Portuguese;

Stage II - synthesis of translations carried out by
the initial translators by an external observer;

Stage III - carrying out two back-translations by
two independent translators (native speakers of
English) into the original language of the instru-
ment (English);

Stage IV — meeting of a committee of experts, of a
multidisciplinary nature, made up of health profes-
sionals with extensive clinical experience in ICU (3
EEER, 2 of which are researchers and the other ele-
ment is the translator participating in stage II, with
command of the English language) and Professors
from a Higher School of Nursing with mastery of
scientific methodology (a total of 4, 2 of whom are
PhD Professors from the Scientific Pedagogical Unit
of Rehabilitation Nursing and the other 2 from the
Scientific Pedagogical Unit of Medical-Surgical Nur-
sing). The experts evaluated the clarity, relevance,
coherence and meanings of the items. With content
assessment (semantic, idiomatic, cultural and con-
ceptual agreement) between all items of the instru-
ment in relation to the original. After discussion
to reach consensus and resolve discrepancies, the
pre-final version of the instrument was generated.

Stage V - At this stage, the translated version of
the instrument (pre-final version) was tested af-
ter evaluation by the Committee of experts. Each
nurse specializing in rehabilitation nursing, pre-
viously trained on the instrument, was instructed
to fill out a form in which they recorded their un-
derstanding of the name of the topics, questions,
answer options and suggestions to improve un-
derstanding of the instrument.

Stage VI — After the pre-test and the necessary ad-
justments made, according to the evaluation of the
professionals who applied the instrument, the final
version of the CPAxX was prepared. As well as sub-
mission to the expert committee of a document with
the systematization of all written reports produced
during the process of translation and cultural adap-
tation for the Portuguese population of CPAx.

To evaluate the psychometric properties of the ins-
trument, the Portuguese (European) version, pre-
viously translated and adapted, was used and the
population considered were patients admitted to an
ICU in the central region. The study sample consis-
ted of 91 patients. The data collection process for va-
lidation took place between July 2020 and October
2021. The inclusion criteria were: patients over 18
years old; subjected to mechanical ventilation; hos-
pitalization period of more than 48 hours and Ri-
chmond Agitation-Sedation Scale (RASS) between
+2 and -2. Exclusion criteria include: hospitalized
patients with previous functional deficit; patients
whose etiology that led to hospitalization causes a
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functional deficit, which does not result from the
hospitalization process; hospitalization period of
less than 48 hours and pregnant women (6.

The psychometric properties of the CPAx instrument
were evaluated according to the following steps: In-
ter-rater reliability and Internal consistency.

To assess inter-rater reliability, the Kappa coeffi-
cient was used. At this stage, rehabilitation specialist
nurses with a total of nine members (with previous
training on the instrument) evaluated the same
group of patients (n=30), using the final version of
the CPAx. Each patient was blindly assessed on the
same day by 2 nurses. A first assessment was carried
out for each patient as soon as the criteria were met,
the following at 48-hour intervals and the last asses-
sment on the day of discharge from the SMI.

Internal consistency was obtained by calculating
the alpha or Cronbach’s alpha coefficient (n=91).
The data were processed using the IBM SPSS Sta-
tistics program, version 23.0. and Microsoft Excel.

RESULTS

The cultural adaptation of the CPAXx scale to Portu-
guese (European) followed all the steps described
by Beaton et al. 2%, For the quantitative analysis
of content validation, the CVI (Content Validity In-
dex) was used. This measures the percentage of
agreement on certain aspects of the instrument
and its items and allows analyzing each item in-
dividually and the instrument as a whole. This
method uses a Likert scale with a score from one
to four: 1 = not relevant or not representative; 2 =

item needs major revision to be representative; 3 =
item needs minor revision to be representative; 4
= relevant or representative item. The calculation
is performed by adding responses 3 and 4 divided
by the total responses 2122,

For this stage, all versions of the instrument (ori-
ginal, translations and back-translations) were
provided to the expert committee to assess clari-
ty, pertinence, coherence and meanings, as well
as equivalences (semantic, idiomatic, cultural and
conceptual) between all items of the instrument
in relation to the original. The value obtained was
1 (100%), since the answers to 71 items evaluated
were always “4”, except for 16 of the items whe-
re there was only one answer of “3”. These small
disagreements affected semantic and conceptual
equivalences.

To assess internal consistency, the instrument was
applied to a sample consisting of 91 patients aged
between 19 and 88, with the average age being
59.17% and the standard deviation 15.39%. The
majority were male with 73.63% (67), with 26.37%
(24) female. The most representative admission
diagnoses were traumatology (25.2%), respiratory
(23.1%) and surgery (21.9%).

To evaluate the internal consistency of the scale,
Cronbach’s Alpha was used, with the total value
obtained being 0.934. The values obtained for each
item on the scale, if it were excluded, varied be-
tween 0.919 and 0.942. All item-total correlations
were positive. The items with the lowest item-total
correlation were respiratory function, followed by
cough (table 1).

Table 1: Analysis of item consistency

Corrected item-total Cronbach alpha if item is
correlation deleted
Respiratory Function 0.443 0.942
Cough 0.617 0.933
Movement in bed (e.g. rolling over) 0.792 0.925
Sitting (supine position to sitting
position in bed with feet dangling) 0.852 0.922
Sitting balance (e.g. maintaining
balance while sitting on the bed with 0.874 0.920
feet dangling/sitting without support)
Standing balance 0.900 0.919
Standing (standing from a sitting
position, starting position: < 90 0.907 0.919
degrees of hip flexion)
Transfer (transfer from bed to chair) 0.881 0.920
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Corrected item-total

Cronbach alpha if item is

correlation deleted
To walk 0.732 0.928
Palmar Grip Strength (FPP) 0.373 0.942

Alfa Cronbach total — 0.934 (10 items)

Inter-rater reliability was determined by the Kappa coefficient, with a value of 0.821 (table 2).

Table 2: Inter-rater reliability analysis

SEENEE Approximate
Value Standardized Approximate T® ppr f
Error significance
Kappa Agreement
Measure Respiratory 1.000 0.000 10.239 0.000
Function
Kappa Agreement
0.953 0.046 9.466 0.000
Measure Cough
Kappa agreement measure
. 0.951 0.048 8.262 0.000
Movement in bed
Kappa Agreement
. 0.945 0.054 7.171 0.000
Measure Sitting
Kappa Agreement
. 0.842 0.080 8.205 0.000
Measure Sitting balance
Kappa Agreement
. 1.000 0.000 7.053 0.000
measure Standing balance
Kappa Agreement Measure
) 1.000 0.000 8.210 0.000
Standing up
Kappa Agreement
) 0.861 0.087 7.225 0.000
Measure Moving
Kappa Agreement
. 1.000 0.000 7.000 0.000
Measure Walking
Kappa Agreement
1.000 0.000 6.150 0.000
Measure FPP
Kappa Agreement
0.821 0.071 17.359 0.000
Measure Total
Number of valid cases 30
Subtitle:
a. Not assuming the null hypothesis
b. Use of asymptotic standard error considering the null hypothesis.

6
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DISCUSSION

Only the process of translating the instrument is
not sufficient for its application in the country, and
it is necessary to adapt it to Portuguese culture to
obtain equivalence in relation to the language, be-
tween the original and translated versions. This
process involves a rigorous methodology, and it is
more efficient and less complex when it’s compared
to developing a new tool 2923,

In the present study, in the evaluation of the CVI,
despite showing the maximum level of agreement,
100% and fully complying with literature recom-
mendations, which refer to satisfactory values be-
tween 80% and 90% of agreement ??! and prefera-
bly, greater than 0.90 24, in the results where this
did not fully occur and where there were responses
with a value of “3”, a discussion was held so that
equivalences could be achieved, with changes in
grammatical order and replacement of some terms
with synonyms. The CVI achieved in this study was
identical to that of the original version, also 1.00 ©
and higher than that achieved in the Brazilian ver-
sion in which the score was 0.91 25,

Even after cultural adaptation of the instrument, it
cannot be guaranteed that it maintains the psycho-
metric properties of the original instrument, due to
the cultural differences that populations present.
Therefore, it is essential for the process to evaluate
the consistency and validity of the instrument [2226],

Internal consistency analyzes the degree to which
the different items of the instrument are related
to each other and measure the same characteris-
tic. Internal consistency is assessed by calcula-
ting the alpha coefficient (or Cronbach’s alpha). It
is considered that the higher the coefficient, the
more precise the measurement, values above 0.70
are considered satisfactory and values equal to or
greater than 0.80 are considered excellent 2. The
results of this study show a high degree of reliabi-
lity for the domains evaluated, with « >0.9, higher
than the values obtained in the original version
o = 0.798 1, in the German version with a > 0.7 [27]
and similar to the values obtained in the Brazilian
version, also with « >0.9 5. The different domains
presented similar Cronbach’s «a, the average cor-
relation values between the items were greater
than 0.3, which suggests that they measure the
same construct, and no significant difference was
observed in the instrument’s Cronbach’s o results
if the item was excluded, which reveals that the
items are related to each other and measure the
same characteristic. Therefore, none of the instru-
ment items were excluded 28,

Inter-examiner reliability consists of verifying the
agreement of measurements carried out by diffe-
rent examiners, blindly, on the same group of indi-
viduals. When there is a high degree of agreement, it
means that measurement errors, which may occur,

have been minimized, revealing that the results ob-
tained are accurate and safe 2. In this study, the
CPAx Instrument also showed excellent reliabili-
ty, with k > 0.8. Although these values are slightly
lower than those obtained in the original version,
with k=0.988 [6] and in the Brazilian version, with
K > 0.9 15 they are within what scientific evidence
recommends, where good reliability is considered.
at values greater than 0.8[22.

A good functional capacity assessment instrument
must present a relevant scoring scale, ease of appli-
cation and interpretation, adequate reliability and
validity, clinical utility, practicality and low cost ©
29301 characteristics presented by CPAX.

CONCLUSION

With the translation and validation for the Por-
tuguese population of the Chelsea Critical Care
Physical Assessment (CPAX), the CPAX instrument
is available to the SNRN clinical and scientific
community. Considering the impact that hospi-
talization in intensive care has on the functional
capacity of patients and the limited availability
of specific instruments for this population in Por-
tugal, the results demonstrate that this is a valid,
reliable and highly useful assessment instrument
in guiding and monitoring the patient’s health.
rehabilitation process, namely in supporting de-
cision-making and evaluating outcomes. Due to
the scope of the domains assessed, which include
respiratory function and HGS, CPAXx allows a more
detailed characterization of the level of functional
capacity that the patient presents.

The instrument revealed good psychometric pro-
perties, presenting a Content Validity Index of 1,
inter-rater reliability of 0.821 and an internal con-
sistency of 0.934. Therefore, it demonstrates useful-
ness for application in clinical practice and in sub-
sequent investigations.

However, the study was carried out with a non-pro-
babilistic sample of 91 patients from a level III mul-
tipurpose ICU, as such the sample does not meet
national representation, which can be considered
a methodological weakness and a limitation to the
validation of the scale.

In future studies, it is suggested to use a larger and
representative sample of the Portuguese popula-
tion, in order to confirm the psychometric proper-
ties of the instrument, allowing the generalization
of the results to the entire Portuguese population.
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