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INTRODUCTION: Spinal cord injury (SCI) is a serious disabling syndrome, and the clinical picture depends on the level and extent of
the injury. The International Spinal Cord Society (ISCoS) and the American Spinal Cord Association (ASIA) have developed
instruments (Data Sets) to assess the various aspects of the SCI. In 2012, the International SCI Pulmonary Function Basic Data Set was
elaborated. It is composed of four questions and spirometry for the collection of lung function basic data.
OBJECTIVE: The objective was to translate and validate the International SCI Pulmonary Function Basic Data Set to the Portuguese
language.
METHODS: The entire methodology followed the recommendations of the ISCoS and ASIA. Two translations of the original
version into Portuguese were performed, and after consensus among the translators, the Portuguese version was sent for back-
translation. After back-translation and comparison with the original version, the final Portuguese version was obtained. For the
second phase of the study, 30 SCI individuals were selected. Two interviewers applied the questionnaire in two distinct
moments.
RESULTS: All results presented constant, excellent, or perfectly concordant data, except for the third question in the inter-rater
comparison, where the Kappa coefficient showed value reasonable in the first interview and good in the second.
CONCLUSION: The translation into Brazilian Portuguese of the “International SCI Pulmonary Function Basic Data Set” created a
valid and highly reliable instrument, like the original without linguistic and cultural disagreements that allow its use in the
evaluation of patients with SCI in Brazil.
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INTRODUCTION
Spinal cord injury (SCI) affects motricity, sensitivity, the autonomic
nervous system, sexual and reproduction function and sphincter
control, with repercussions in the psychological, economic, and
social sphere [1, 2].
According to the National Spinal Cord Injury Statistical Center

data (NSCISC) [3], published in 2020, the incidence of SCI in the
United States of America, is 54 cases per million or 17,810 new
cases a year. In Brazil, the latest Ministry of Health guideline on SCI
(2013) informs that the incidence is 40 cases per million
generating 6–8 thousand new cases per year [2].
The SCI affects respiratory, vascular, urinary, intestinal, and

musculoskeletal functions, according to the level and extent of the
injury. Higher SCI leads to greater functional and physiological
impairment and impacts on the individual´s independence, social
participation, and quality of life [1]. According to International
Spinal Cord Society´s (ISCoS) published data in 2011, 21% of the
SCI patients die between the first and tenth year post-injury in
Brazil [4]. The pulmonary complications caused by respiratory
failure are among the leading causes of morbidity and mortality,
especially in the first year after SCI [5, 6].
Better pre-hospital care and life-support have contributed to

increasing the survival of SCI patients, even in severe cases

with great impairment of respiratory function [6, 7]. This
condition may persist, preventing the development of a
rehabilitation program and aggravating the disabilities of the
patients. The development of respiratory function assessment
protocols with basic, reproducible, reliable, and easy-to-apply
data is essential for the follow-up of this population, preven-
tion of complications, and evaluation of post-treatment out-
comes, in addition to the possibility of comparison with other
centers results [8].
In 2002, ISCoS and American Spinal Cord Association (ASIA)

developed sets of basic and essential data sets for each diagnostic,
clinical and functional aspect affected by SCI, which were
comprehensive and universal [8]. The International SCI Pulmonary
Function Basic Data Set was created in 2012, to collect a minimum
amount of data on the respiratory function in SCI patients. Each
variable and category of the International SCI Pulmonary Function
Basic Data Set was selected to collect the minimum representative
and comparable data [6].
The adequate and universal use of the data sets requires

translation and validation to counteract linguistic and cultural
differences between countries. ISCoS and ASIA encourage the
translation and validation of the data sets in different countries
and languages [8, 9].
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OBJECTIVES
Translate and validate the International SCI Pulmonary Function
Basic Data Set to the Portuguese language spoken in Brazil in
individuals with SCI.

METHODS
Translation and validation of the International SCI Pulmonary Function
Basic Data Set were authorized by the ISCoS and ASIA committee and
prepared following the methodology recommended [8, 9]. The project
was approved by the Ethics and Research Committee of the Associação
de Assistência à Criança Deficiente (AACD) under document 2,567,
152 and registered in Plataforma Brasil under CAAE number:
49547715.4.0000.0085.

INSTRUMENT
The International SCI Pulmonary Function Basic Data Set
translated as “Conjunto de Dados Básicos da Função Pulmonar
na Lesão da Medula Espinal” is a qualitative and quantitative
questionnaire that provides information about the respiratory
condition. It is composed of demographic data, SCI date (using
the International SCI Core Data Set), and four questions about
the current and previous respiratory conditions of the individual
and the actual spirometry. four questions are: (I) pulmonary
conditions before spinal cord injury; (II) the history of tobacco
use; (III) pulmonary conditions and complications in the last year
after SCI; (IV) present use of ventilatory assistance. After the
questionnaire, patients are submitted to the pulmonary function
test (spirometry).

TRANSLATION
The International SCI Pulmonary Function Basic Data Set was
translated for Portuguese by two physiotherapists, with experience
in treating patients with SCI, fluent in English, and aware of the
objectives of the study. After the two independent translations, a
comparison was made between the two translated versions and
the original version. The disagreements were resolved after joint
analysis by the two translators and the consensual version was
validated by a more experienced professional who had more than
15 years of experience and aware of the project.
The first version translated and approved in Portuguese was

sent to a third translator fluent in English and Portuguese, blind
about the original version, who back translated the text into
English. After the back translation, the group (two translators
and an experienced expert member) compared the back-
translated version with the original version. At this stage, if no
disagreements were found, the consolidation of the final text in
Portuguese was achieved. The final Portuguese version was,
then, used in the second phase of the process, the validation
(Fig. 1).

VALIDATION
The validation process of the International SCI Pulmonary Function
Basic Data Set was made by applying the questionnaire translated
into a group of Brazilian SCI individuals.

Participants
We included 30 patients of both genders, residents of São Paulo,
belonging to the SCI Clinic of AACD (Ibirapuera unit), who
underwent rehabilitation or medical care in the Institution
between 2008–2018.
Through telephone contact, patients were informed about the

study proposal and in case of acceptance and compliance with the
inclusion criteria, were called for an interview, in which they
signed the consent form.

Inclusion criteria.

● Age 18 years or older.
● Diagnosis of spinal cord injury confirmed by clinical examina-

tion and imaging tests (Computed Tomography, or Magnetic
Resonance Imaging).

● American Spinal Injury Association Impairment Scale (AIS)
A and B.

● The neurological level was at or above the sixth thoracic
level (T6).

● Individuals able to perform spirometry.
● No cognitive changes interfere with the questionnaire

response.
● No associated disabling conditions: traumatic brain injury,

stroke, neuromuscular diseases, and limb amputations
● Absence of pregnancy.

Exclusion criteria.

● Unable to contact or refusing to answer the questionnaire in
the second evaluation.

Data collection
The questionnaire was applied by two examiners with experience
in the treatment of patients with SCI. Each examiner conducted
two interviews with the same participant, at two different times,
using the same questionnaire (Fig. 2).

● Time 1 - participant was interviewed by two examiners on the
same day, in-person (40 min interval between interviews).
After the questionnaire was applied, spirometry was collected:

Fig. 1 Translation process. Flowchart of the Translation Process of
the International SCI Pulmonary Function Basic Data Set.
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forced vital capacity (FVC), the peak flow of cough (PEF), and
the first-minute expiratory volume (FEV1). A Cardinal Health
CareFusion Microloop ® spirometer was used, duly calibrated
according to the criteria of the American Thoracic Society
(ATS) and European Respiratory Society (ERS) [10, 11]. All
participants used a nose clip, and the mouth was attached to a
mouthpiece to prevent air leakage.

● Time 2 - (15 days after) - Through a telephone call, the
participant was interviewed by the same examiners, respect-
ing the range of 40 min.

In both moments (1 and 2), the answers were given according
to the alternatives presented and the researcher marked the
answer chosen by the participant.

Statistical analysis
The correlation, reliability, and reproducibility of the study’s
qualitative variables were estimated using the Kappa coefficient
(κ). The correlation, reliability, and reproducibility of the study’s
quantitative variables were estimated using the Intraclass
Coefficient Correlation (ICC). As recommended by ISCoS and ASIA
[9, 12, 13].

RESULTS
Sample characterization
The mean age was 40.7 ± 10.6 (24–65) years and the time after the
SCI ranged from 5 months to 31 years. The other demographic
data and on the SCI are seen in Table 1.

Translation
Two divergences were found in the first phase of the instrument’s
translation from English to Portuguese in the “History of Tobacco
Use” question: translator 1 translated cigars as “charuto” and pipe
bowl” as “fornilho de cachimbo” and translator 2 translated cigars
as “fumo” and pipe bowl as “cachimbo.” To maintain the construct
the group chose “charuto” for cigar and “cachimbo” for pipe bowl.

Validation
Intra and inter-rater assessment. Question 1 - Pulmonary
conditions before SCI (collected once) (Table 2).

● The κ coefficient was not calculated, since all the data were
constants.

● Most patients (96.7%) had no respiratory impairment before
the SCI.

Question 2 – Smoking history.

● The κ coefficient was perfect for raters 1 and 2.
● 70% of participants had never smoked, 16.7% were former

smokers, and 13.3% were smokers.

Question 3 - Pulmonary conditions and complications after
SCI within the last year.

● The κ coefficient, in the intra-rater analysis, was excellent for
rater 1 and rater 2.

● The κ coefficient, in the inter-rater analysis, was reasonable at
the first assessment and good at the second assessment.

● 83.3% of participants had no pulmonary complications after
SCI and 16.7% had pneumonia in the last year.

Question 4 – Current utilization of ventilatory assistance.

● The κ coefficient was not calculated since the data were
constants in all evaluations.

● 100% of the participants do not need any type of ventilatory
support.

Spirometry. All variables evaluated spirometry showed ICC values
between 0.75 and 1.00. All considered excellent (Table 3).

DISCUSSION
The present study aimed to translate, adapt, and validate the
International SCI Pulmonary Function Basic Data Set for the
Brazilian spoken Portuguese with an SCI population.
The Data Sets were created by ISCoS and ASIA, the two largest

scientific institutions in the area, to improve the quality of data
collected by standardizing, simplifying, and structuring the
protocols developed. There are currently 25 Data Sets for
evaluating different aspects of SCI useful instruments to help in
choosing the treatments, collecting data, and improving the care
of patients [14].
The translation and validation of the instrument followed the

recommendations of ISCoS and ASIA, which helped to prevent any
cultural or linguistic deviations in the translation process [9]. A
similar methodology was used in the translation and validation
process for the Chinese and Spanish languages [15, 16]. The same
protocol was used to perform the translation to Portuguese in the
International Spinal Cord Injury Quality of Life Data Set, Interna-
tional Spinal Cord Bowel Function, and the International Spinal
Cord Injury Lower Urinary Tract Function Data Set [17, 18].
The terms used in the International SCI Pulmonary Function

Basic Data Set are, mostly, technical terms, which facilitate the

Fig. 2 Validation process. Flowchart of validation of the International SCI Pulmonary Function Basic Data Set.

Table 1. Characterization of participants (n= 30) of the validation
study of the International SCI Pulmonary Function Basic Data Set.

n (%)

Sex Male 24 (80)

Female 6 (20)

Etiology Traumatic 29 (96.7)

Non-traumatic 1 (3.3)

Level Cervical 16 (53.3)

Thoracic 14 (46.7)

AIS A 24 (80)

B 6 (20)

AIS American Spinal Injury Association Impairment Scale. SCI Spinal Cord
Injury.
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translation. The same facility was referred to in the translation into
Chinese and Spanish languages [15, 16]. The translation of the
other Data sets, however, may be more difficult, especially in the
cultural aspects. During the translation of the International SCI
Lower Urinary Tract Function Data Set to Portuguese, the author
reported a great number of disagreements, which required more
effort from the staff involved for the final version [7]. The
translation of the International SCI Quality of Life Data Set for the
Chinese language also refers to difficulties on the definition of
quality of life across the different countries and cultures, as well as
other studies on the same subject [19, 20]. The universally used
technical terms facilitate the translation process, as it maintains
objectivity with few cultural biases.
Only the item “Smoking history” were seen as translation

discrepancies, easily resolved by word choice “charuto” for cigars
and “cachimbo” to pipe bowl, terms more used Portuguese
language for the types of tobacco consumption, described in the
protocol. These choices were approved by the most experienced
examiner, who considered that the choice terms are widely used
and understood in the Portuguese language spoken in Brazil. In
the other stages, there were no differences, allowing to obtain the
translated version compatible with the original.
The validation of the instrument was performed by applying the

instrument in 30 patients with a high level of SCI with
compromised respiratory function. The choice of these patients
was deliberate so that the instrument could be evaluated by
individuals with some degree of impairment of respiratory
function. This choice was different from the one made by the
Spanish study, which evaluated a larger sample, 62 patients, but
without choosing patients with greater impairment of respiratory
function [15].

The instrument’s reliability and agreement were excellent or
perfect in most items in the intra-rater (time 1 versus time 2) and
inter-rater (same-time comparison) assessments, showing that the
instrument has good reliability and reproducibility. Possibly, the
main factor of the concordant answers is the characteristics of the
International SCI Pulmonary Function Basic Data Set, a protocol
with few questions, many of them binary, technical, and objective,
which facilitated the translation and validation. The same seems to
have happened with the translations to other languages, indeed
distinct from other Data sets with more open-ended questions
[7, 15, 16, 18]. Important data to be shared with the teams that
make the Data sets, so that they are more objective in the
elaboration of the questions, avoiding discursive or interpretive
answers.
In question 1 “Lung conditions present before SCI”, data were

constant in all assessments. The previous pulmonary conditions of
the individual can interfere with the performance after SCI since
chronic diseases such as asthma and bronchitis can harm lung
function. Respondents were able to accurately describe the pre-injury
condition, possibly due to the impact of the reported respiratory
diseases on health before the SCI. In the current study, 96.7% of the
participants had no respiratory disease before the SCI, results like
those of the Spanish validation, where 91.9% of the interviewees did
not have a respiratory problem before the injury [15].
In question 2, “Smoking history”, the agreement in all

evaluations was perfect. Information on smoking habits about
the time of use and amounts smoked were very consistent and
accurate (κ= 1.00) in both intra- and inter-rater comparisons, with
no disagreement. The presence or absence of smoking is a binary
and easy reply, and a high rate of language agreement is
expected, but the timing and amount could be less accurate,

Table 2. Intra and Inter-rater analysis of the domains assessed in the International SCI Pulmonary Function Basic Data Set.

Intra reliability Intra reliability

κ (p) κ (p)

Cohort 1

Question 1 - Pulmonary conditions before SCI * *

Question 2 - History of Tobacco Use 1.0 (p < 0.001) 1.0 (p < 0.001)

Question 3 - Pulmonary conditions after SC last year 0.739 (p < 0.001) 0.592 (p < 0.001)

Question 4 - Actual Ventilatory Assistance * *

Cohort 2

Question 1 - Pulmonary conditions before SCI * *

Question 2 - History of Tobacco Use 1.0 (p < 0.001) 1.0 (p < 0.001)

Question 3 - Pulmonary conditions after SC last year 0.700 (p < 0.001) 0.673 (p < 0.001)

Question 4 - Actual Ventilatory Assistance * *
*It was not possible to calculate the value of the coefficient k in questions 1 and 4 of both the raters, because they were constant. SCI Spinal Cord Injury.

Table 3. Results of the inter-rater ICC of the spirometry test in patients with SCI within International SCI Pulmonary Function Basic Data Set.

Rater 1 Rater 2 (95% CI) ICC

Mean (SE) Mean (SE)

FVC (L/m) 2.9 (0.9) 2,79 (1.1) (0.809–0.957) 0.909

FVC (%) 60.6 (15.9) 60.8 (16.4) (0.963–0.992) 0.983

FEV1 (L/m) 2.5 (0.7) 2.5 (0.8) (0.945–0.988) 0.975

VEF1 (%) 64.4 (17.2) 64.6 (18.5) (0.920–0.983) 0.963

PEF (L/m) 326.0 (120.4) 304.1 (138.8) (0.745–0.945) 0.882

PEF (%) 50.3 (17.1) 49.1 (17.6) (0.842–0.966) 0.927

FVC functional vital capacity, FEV 1 forced expiratory volume in one second, PEF peak expiratory flow, L/m liters per minute, CI 95% confidence interval, SE
standard error, ICC Intraclass correlation coefficient. SCI Spinal Cord Injury.
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which was not observed, indicating, perhaps, the importance of
habit in people. In the present study, 30% of the participants had a
history of smoking, where 13.3% were smokers and 16.7% were
ex-smokers. This result was different from the Spanish one, where
54.8% of the participants had a history of smoking, with 24.2%
smokers and 30.6% ex-smokers [15]. Smoking is a factor in
respiratory condition and survival of patients with SCI, as well as
the population in general. In a longitudinal study with 430
individuals with SCI, carried out in 2014, it was found that
mortality was not associated with pulmonary complications as an
independent parameter, but related to the current lifestyle,
highlighting smoking and related clinical conditions, such as
chronic obstructive pulmonary disease and heart disease [21].
In question 3 “Pulmonary complications and conditions after SCI

within the last year” there was the lowest inter-rater agreement.
The agreement was reasonable in the first face-to-face evaluation
(κ= 0.592) and good in the second evaluation over the telephone
(κ= 0.673), showing a degree of disagreement in the answers. It
was also lower, albeit with a high index, in the intra-rater
evaluation (κ= 0.739 and κ= 0.700), in the same question. The
information in question 3 is important, as pulmonary complica-
tions are among the main causes of mortality and morbidity,
especially in the first year after SCI [3]. The accumulation of
secretions, insufficient cough, and the loss of inspiratory muscle
strength can aggravate and perpetuate infectious conditions,
showing the importance of monitoring the respiratory condition
[22, 23]. The lower agreement may be due to the fact that they
may have difficulty with recalling the clinical conditions during the
first year after SCI. The recent injury, hospitalization, surgery, and
all the changes in the patient’s life can disrupt the memory
evocative of pulmonary conditions. These may be associated with
other changes in the SCI, more marked for the patient in the
period, and bring variations in the responses obtained. Patients
with chronic SCI may also be confused and not be able to
remember with certainty the pulmonary alterations that occurred
in the last year. In addition, it should consider the effect of the first
questionnaire, which can help in the past data evocation, which
was observed in the second interview.
In question 4 “Current utilization of Ventilatory Assistance”, the

data were constant in all evaluations, as expected, as it reports on
how much ventilation assistance the individual needs to keep the
pulmonary function. This condition can change between the
hospitalization period and discharge, and it is important in the
evaluation of respiratory function. It is a domain with less
influence of cultural and linguistic factors, as it is entirely
composed of technical terms, and therefore, without disagreeing
factors in the answers and the translation of the data set.
In the current study, 100% of the participants reported not

using ventilatory assistance, unlike the validation in Spanish, in
which 11.3% used some assistance [15]. This data may be related
to the fact that individuals in the process or after the rehabilitation
period are already clinically stable or to the fact that they are
already adapted to the current condition and the real need for the
use of ventilatory assistance is not diagnosed. Respiratory changes
of sleep are common in individuals with SCI, especially in cervical
injuries. They are associated with muscle weakness, areas of
hypoventilation, and atelectasis, but are difficult to diagnose in
this population. Correcting this dysfunction is essential for
maintaining the respiratory condition, health, and quality of life
of patients [24].
Spirometry makes up the International SCI Pulmonary Func-

tion Basic Data Set and it is the gold standard for assessing lung
function and provides the basic data (FVC, PEF, and FEV1) to
quantify weaknesses and identify possible causes [6]. In the
current study, there was no disagreement with the results found
in the two inter-rater assessments carried out at the time of the
first interview. All variables showed excellent results concerning
the agreement, as measured by the ICC. In the Spanish

validation, it was not informed whether spirometry was
performed for the second time, nor the ICC values [15], although
this information is important to perform a complete validation
of the instrument [9]. In the current study, the highest values
found were FVC 60.8%, PEF 50.3%, and FEV1 64.6%, whereas in
the Spanish study the values found were higher, with FVC 67%,
PEF 70%, and FEV1 72% [15], data that are fully understood,
since our sample consisted of individuals with lesions above
level T6, and in this population, it was expected to find lower
lung volumes and capacities [23].
There is consensus that, after the SCI, the damage to the

pulmonary function is caused by the decrease in volume and
restrictive respiratory insufficiency with hypoventilation and
progressive loss of pulmonary condition. The worst dysfunctions
are seen in the highest lesions [22–24]. Cotton et al, in 2005,
evaluate 596 SCI patients and reported that 51.1% of individuals
with lesions between the first and sixth thoracic neurological level
had pulmonary complications, against 34.5% of patients with
lesions between seventh and the twelfth thoracic neurological
level [25], data is similar the Morais et al, in 2013, with 72 subjects,
that report that the pneumonia was the main clinical complication
of individuals with SCI, especially in high lesions [26]. These data
demonstrate the importance of a validated instrument to monitor
respiratory function in SCI.
The International SCI Pulmonary Function Basic Data Set is a

simple and easy-to-apply instrument and can be handled by
medical professionals and therapists at a rehabilitation center
serving SCI patients. The number of participants in the validation
process in the current study, although smaller than recom-
mended, was sufficient to validate the instrument, as a high
degree of reliability and reproducibility was obtained.
The recommendation for the use of the International SCI

Pulmonary Function Basic Data Set in the daily routine of care in
rehabilitation centers can be done safely, as it improves the
quality of information about patients’ lung function. The main
qualities of the instrument are simplicity, speed, and the low cost
of its application, allowing its use in most of the country’s
rehabilitation centers.
The limitations of the present study would be the small size of

the sample and including only one patient with non-traumatic SCI.
A possible continuation of the current project would be a

national multicenter study to test the applicability of the
instrument to collect epidemiological data about the pulmonary
function in SCI patients, contribute to improve care and
rehabilitation and reduce morbidity and mortality.

CONCLUSION
The translation into Portuguese spoken in Brazil’s of the
International SCI Pulmonary Function Basic Data Set created an
instrument similar the original without language and cultural
disagreements.
Validation of the International SCI Pulmonary Function Basic

Data Set showed that the instrument has reliability and high
reproducibility allowing its use in the evaluation of SCI patients in
Brazil.

DATA AVAILABILITY
The data that support the findings of this study are available on request from the
corresponding author Freitas SF. The data are not publicly available due to them
containing information that could compromise research participant privacy/consent.
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