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(SF‑36)4 and the Nottingham Health Profile5 are 
intended for the general population, whereas 
disease‑specific tools are intended for patients 
with specific diseases.6 In terms of the underly‑
ing diseases, patients with CRF treated with HMV 
represent a highly heterogeneous group, includ‑
ing individuals with chronic obstructive pulmo‑
nary disease (COPD), restrictive thoracic disor‑
ders, obesity hypoventilation syndrome (OHS), 
neuromuscular diseases, and less commonly di‑
verse metabolic, traumatic, and vascular diseases. 
Owing to the heterogeneity of patients requiring 

Introduction  It has been shown that long
‑term oxygen therapy (LTOT) and home mechan‑
ical ventilation (HMV) not only reduce the rate 
of exacerbations and hospital admissions in pa‑
tients with chronic respiratory failure (CRF) but 
also improve the quality of life (QoL).1,2 Health
‑related quality of life (HRQL) covers physical and 
psychological well‑being and social functioning 
that are influenced by health status.3

To date, several tools have been developed to 
assess HRQL. Some of these instruments, in‑
cluding the 36‑Item Short Form Health Survey 
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Abstract

Introduction  Improvement in the quality of life (QoL) is an essential outcome in patients with chronic 
respiratory failure (CRF). However, its reliable and comparative assessment is difficult in this highly 
heterogeneous group of patients. Severe Respiratory Insufficiency Questionnaire (SRI) has shown to 
have high psychometric properties to measure specific health-related QoL in patients with CRF due to 
different pathologies.
Objectives  The aim of this study was to validate the Polish version of the SRI.
Patients and methods  The Polish version of the SRI was created according to the procedure of 
translation and back‑translation of the original version. Patients with CRF treated with long‑term oxygen 
therapy (LTOT) or home mechanical ventilation (HMV) were invited to the study. Polish SRI and 36‑Item 
Short Form Health Survey (SF‑36) questionnaires were completed during 2 consecutive visits scheduled 
at a 2–4 week interval. The results were statistically tested for validity, viability, and reliability. The time 
and ability of completing, sociodemographic and clinical data were recorded.
Results  A total of 113 patients were enrolled. Seventy‑five participants (66%) completed the question-
naires without any assistance. A significant concurrent validity was confirmed by a correlation analysis 
between the SRI and the SF‑36 scales. An exploratory factor analysis explained 69% of the variance of 
the questionnaire. High internal consistency was proved by the Cronbach α coefficient 0.951 for the Sum-
mary Scale. Repeatability was very high for all subscales (intraclass correlation coefficient, 0.871–0.915) 
and for the summary score (0.923, P <0.001).
Conclusions  Our study demonstrated that the Polish version of the SRI is valid, reliable, and reproduc-
ible and may be used in research involving CRF.
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established as an independent predictor of mor‑
tality,22-24 and may be used not only for scientif‑
ic purposes but also as a follow‑up tool in daily 
clinical practice.

To date, the Polish version has not yet been 
validated. Therefore, the aim of this study was to 
validate the Polish version of the SRI. With our 
study, Polish patients joined the selected group 
of patients of different nationalities, whose key 
clinical outcome, namely HRQL, can be easily as‑
sessed and followed.

Patients and methods  General characteristics 
of the Severe Respiratory Insufficiency Questionnaire 
and 36‑Item Short Form Health Survey  The SRI is 
a multidimensional tool with high psychometric 
properties designed to measure specific HRQL 
in patients requiring HMV. The survey consists 
of subscales covering 49 items related to CRF: 
respiratory complaints (SRI‑RC), physical func‑
tioning (SRI‑PF), attendant symptoms and sleep 
(SRI‑AS), social relationships (SRI‑SR), anxiety 
(SRI‑AX), psychological well‑being (SRI‑WB), and 
social functioning (SRI‑SF). The following 5‑point 
Likert scale was used to rate the level of respond‑
er agreement with each item: 1 = strongly dis‑
agree, 2 = mostly disagree, 3 = sometimes agree, 
4 = mostly agree, 5 = strongly agree. Each item 
belongs to a single scale, and the final summary 
score (SRI‑SS), which ranges from 0 to 100, is cal‑
culated from the mean of all subscales. The higher 
the SRI‑SS score, the higher the HRQL.8

The SF‑36 consists of 8 subscales measuring 
different domains of HRQL, yielding 2 summa‑
ry measures: physical and mental health. Phys‑
ical health (SF‑36 PH) measures include physi‑
cal functioning (SF‑36 PF), role‑physical (SF‑36 
RP), bodily pain (SF‑36 BP), and general health 
(SF‑36 GH). Mental health (SF‑36 MH) measures 
include vitality (SF‑36 VT), social functioning (SF
‑36 SF), role‑emotional (SF‑36 RE), and psycho‑
logical well‑being (SF‑36 PW). The results from 
all subscales are transformed into a 0–100‑point 
scale, where higher scores indicate better health 
status.4

Translation and cultural adaptation of the Polish ver-
sion  The Polish version of the SRI was created 
according to the translation and back‑translation 
procedures of the original version.25,26 Back
‑translation was evaluated by the  author of 
the original version so that each sentence was 
scored into 3 categories according to the equiv‑
alence to the original one. Eighteen items (37% 
of all) were scored as category A (fully equiva‑
lent to the original version), 25 items (51%) as 
category B (not fully equivalent, but similar in 
meaning), and 6 items (18%) as category C (not 
equivalent and needed to be checked). All ques‑
tions from category C were proofed by transla‑
tors and again scored to eventually reach at least 
category B. Category B was acknowledged to be 
fully sufficient for the aim of this translation, 
since the aim was not to translate literally, but 

HMV, there was a need to develop a universal tool 
that would allow for HRQL assessment and com‑
parison in these patients. To date, 2 such ques‑
tionnaires have been created. The first question‑
naire, developed by Italian authors in 1999, is 
known as the Maugeri Respiratory Failure‑28 
Questionnaire (MRF‑28).7 However, the MRF‑28 
has not gained worldwide recognition and is used 
only locally in Italy. The second questionnaire 
was presented by a German group in 2003 and is 
called the Severe Respiratory Insufficiency Ques‑
tionnaire (SRI).8

The SRI consists of 49 items allocated to 7 do‑
mains that affect QoL: respiratory complaints, 
sleep quality and other symptoms, exercise capac‑
ity, social functioning and relationships, as well 
as psychological issues, and anxiety. The patients 
rate every item on a 5‑point scale from “strong‑
ly agree” to “strongly disagree” with respect to 
the perception from the previous week. The orig‑
inal version of the SRI was validated in 2003 by 
German authors among 226 patients receiving 
long‑term noninvasive ventilation (NIV). The val‑
idation process demonstrated high psychomet‑
ric properties. The internal consistency reliability 
was high, with Cronbach α coefficient above 0.7. 
The construct validity was confirmed via a fac‑
tor analysis, indicating 1 summary scale that ac‑
counted for 59.8% of the variance. The SRI has 
already been translated and validated in several 
languages, including Spanish,9 English,10 Dutch,11 
French,12 Norwegian,13 Finnish,14 Portuguese,15 
Greek,16 Hungarian,17 Chinese,18 and Japanese,19 
and the process is still ongoing. Almost 20 years 
after its creation, the SRI has become an inter‑
national standard assessment tool for HRQL.

To assess the concurrent validity of the newly 
developed questionnaire, researchers should com‑
pare it with another questionnaire that is well val‑
idated and widely used in the healthy general pop‑
ulation and specific disease groups. It seems that 
the most adequate questionnaire for this purpose 
is the SF‑36,20 which is constructed similarly to 
the SRI. The SF‑36 consists of 36 items grouped 
in 8 health domains, which correspond to the do‑
mains included in the SRI; therefore, comparison 
of certain health domains, such as physical activ‑
ity or social functioning, is easy. Not surprising‑
ly, the SF‑36 was used for SRI validation in most 
of the translations.9,10,13,15,17,19

Later studies found that the SRI is a practical 
tool useful in managing patients requiring HMV 
and that it has very good discriminative and re‑
sponsive features.21 Moreover, the SRI score was 

What’s new?

The manuscript presents the first Polish validation of the Severe Respiratory 
Insufficiency Questionnaire (SRI). The study demonstrated that the newly 
developed Polish version of the SRI has good psychometric properties similar 
to those of the original version, and can be reliably used not only for scientific 
purposes but also as a follow‑up tool in daily clinical practice.
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was scored according to the British Thoracic Soci‑
ety guidelines (1, normal activity without restric‑
tion; 2, strenuous activity limited; 3, can do light 
work; 4, limited activity but capable of self‑care; 
5, limited activity and self‑care and confinement 
to bed / chair; 7, no self‑care).27 The severity of 
breathlessness was measured using the Medical 
Research Council (MRC) dyspnea scale.

The patients were subcategorized according 
to the type of the underlying CRF cause: COPD, 
restrictive chest wall disorders (RCWDs), neuro‑
muscular disorders (NMDs), OHS, and others.

Validation  The validation consisted of the verifi‑
cation of the psychometric properties of the ques‑
tionnaire. We modeled the process using similar 
protocols that were used in previously validated 
SRI questionnaires in other languages. There‑
fore, we evaluated the following psychometric 
properties:

1. Viability was defined as the ability to com‑
plete the questionnaire, assessed by: recording 
the time spent on completing, the ability to com‑
plete the questionnaire without any help, and 
the rate of missing items in the questionnaire.

2. Reliability was defined as the consistency 
of the survey results, including internal consis‑
tency and reproducibility (test‑retest reliability).

2A. Internal consistency was defined as the ex‑
tent to which the questionnaire items were con‑
sistent in the measurement of the same subscale. 
Internal consistency was determined using Cron‑
bach α coefficient. A scale was deemed reliable 
when the Cronbach α coefficient was greater than 
0.7 and when its items correlated better (Pearson 
correlation coefficient) with their own scale than 
did the items of the rest of the scales.

2B. Reproducibility was defined as the extent 
to which the individuals’ responses to the ques‑
tionnaire items remained relatively consistent 
across repeated administration of the question‑
naire. Reproducibility was assessed by deter‑
mining the correlation of the results (intraclass 
correlation coefficient [ICC]) of the 2 question‑
naires submitted by the same patient at 2 dif‑
ferent time points.

3. Validity was defined as the verification of 
whether the questionnaire measured what it was 
intended to measure and consisted of 2 aspects: 
content validity and construct validity.

3A. Content validity was defined as the veri‑
fication of whether the questionnaire included 
the most adequate aspects of a concept in the con‑
text of a given problem. Content validity was eval‑
uated during the validation of the original SRI.8

3B. Construct validity was defined as the de‑
gree to which the results of the questionnaire 
related to other means of measuring the same 
content. The construct validity was assessed by 
exploratory factor analysis using Principal Com‑
ponent Analysis (PCA) with varimax rotation, 
followed by confirmatory factor analysis (CFA) 
using PCA with varimax rotation to examine 
the factor structure of the Polish version of SRI. 

to preserve the identical meaning in the spe‑
cific language. Thereafter, the Polish version of 
the SRI was tested in 10 patients receiving HMV 
in terms of understanding and ease of comple‑
tion. All questions were correctly understood, and 
no further improvements were required. The Pol‑
ish version of the SRI and respective guidance 
for scoring are available free of charge for non
‑profit research activities at SRI – Quality of life 
and ventilation – Deutsche Atemwegsliga e.V. 
(https://www.atemwegsliga.de/en-sri.html).

Patients and study design  This was a prospective 
multicenter study. The patients were recruited be‑
tween 2015 and 2018 at 2 medical facilities pro‑
viding HMV: St. Vincent Medical Center in War‑
saw and Kuyavian‑Pomeranian Pulmonology Cen‑
ter in Bydgoszcz, and 2 LTOT centers: Depart‑
ment of Internal Medicine, Pulmonary Diseases 
and Allergy of the Medical University of Warsaw 
and Department of Lung Diseases and Respirato‑
ry Failure at the Kuyavian‑Pomeranian Pulmon‑
ology Center in Bydgoszcz. The research protocol 
was approved by the Medical Ethics Committee of 
the Medical University of Warsaw (KB/95/2010), 
and informed written consent was obtained from 
all participants.

The inclusion criteria were as follows: (1) age 
above 18 years; (2) LTOT or HMV (NIV or inva‑
sive ventilation [IV] via tracheostomy) or both 
for at least 3 months before entering the study; 
(3) clinically stable condition in the preceding 
2 months.

The  exclusion criteria were as follows: 
(1) mental impairment; (2) inability to under‑
stand the questionnaire questions; (3) continuous 
positive airway pressure therapy; (4) any change 
in the clinical state between the first and sec‑
ond assessment that might have affected the pa‑
tient’s condition, including exacerbation of CRF 
or acute illness.

The eligible patients were randomly invit‑
ed to participate in the study. Two consecutive 
visits at the patients’ homes were scheduled 
at a 2–4‑week interval. On the first visit, the pa‑
tients were asked to complete the Polish SRI and 
Polish SF‑36. On the second visit, they were asked 
about potential deterioration of symptoms or 
occurrence of new symptoms and any change in 
their health status. When the patients had noth‑
ing to report, they were asked to complete the Pol‑
ish SRI. All questionnaires were completed in 
the  presence of medical staff. The time required 
to complete each questionnaire was also mea‑
sured. The ability to self‑administer or the need 
for help from caregivers was noted. Moreover, so‑
ciodemographic (sex, age, educational level, and 
employment situation) and clinical data were re‑
corded. The clinical data included medical histo‑
ry (smoking and comorbidities), the main indi‑
cation for establishing HMV, type of ventilation, 
use of oxygen therapy, hours of ventilation per 
day, time of treatment, and presence of symp‑
toms of hypoventilation. The performance status 
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respectively. Otherwise, the Mann–Whitney 
test and the Kruskal–Wallis test were applied 
to compare a variable distribution between 2 
and more than 2 unrelated groups, respective‑
ly. Statistical significance level was set at P be‑
low 0.05. Two‑sided tests were used. The Spear‑
man rank correlation between viability mea‑
sures and age was calculated. The Spearman 
correlation coefficient was used to calculate 
the correlations between the total and subscale 
SRI and SF‑36 scores.

Results  A total of 113 patients (65 [59%] men, 
median age, 63 years [IQR, 56–70]) completed 
the questionnaires. Forty‑seven patients (42%) 
were treated with LTOT, 66 (58%) with HMV, 37 
(33%) with both NIV and LTOT, and 15 (13%) 
with IV. The patients with COPD (n = 56) con‑
stituted the largest subgroup (50%), followed by 
those with RCWD (n = 20; 18% of all). Of the 15 
patients with NMD, 10 (77%) were on IV. Most 
patients (n = 90 [82.6%]) lived in households 
with their families.

The median treatment time for the entire co‑
hort was 19.5 months (IQR, 7–35). Detailed pa‑
tient characteristics are presented in Table  1. 
The SRI results according to the pathology group 

A minimum eigenvalue of 1.0 was used as the ex‑
traction criterion for factors. The construct va‑
lidity was also evaluated by assessing correlation 
of the SRI with corresponding scales of the Pol‑
ish version of the SF‑36, with which it should 
be positively correlated.

Statistical analysis  Statistical calculations were 
performed using the statistical software R ver‑
sion 3.4.0 (R Core Team (2020), “R: A language 
and environment for statistical computing.” 
R Foundation for Statistical Computing, Vi‑
enna, Austria). Continuous data were present‑
ed as means with standard deviations, medi‑
ans with interquartile ranges (IQRs), and min‑
imum and maximum. Categorical data were 
presented as the number and percentage of 
occurrences. To compare the distribution of 
variables between groups, the Fisher exact test 
was used for categorical variables, and for con‑
tinuous variables distribution of variables with‑
in subgroups was first tested for normality us‑
ing the Shapiro–Wilk test. Then, in the case of 
normal distribution of a variable within groups, 
the t test and 1‑way analysis of variance were 
used to compare the variable distribution be‑
tween 2 and more than 2 unrelated groups, 

TABLE 1  Characteristics of the study population

Underlying disease COPD OHS RCWD NMD Other Total

Demographic data

Patients 57 (50) 8 (7) 20 (18) 15 (13) 13 (12) 113 (100)

Age, y 65 (60–72) 67 (57–72) 62 (56–69) 58 (30–63) 60 (48–62) 63 (56–70)

Male sex 34 (61) 6 (75) 3 (17) 11 (85) 10 (77) 65 (59)

Treatment

LTOT 36 (64) 3 (37.5) 0 0 8 (62) 47 (42)

NIV 0 2 (25) 8 (40) 3 (23) 1 (8) 14 (13)

NIV + LTOT 19 (32) 3 (37.5) 11 (55) 0 3 (22) 37 (32)

IV 2 (4) 0 1 (5) 10 (77) 1 (8) 15 (13)

Treatment 
duration, mo

21 (7.5–37.5) 5 (4–44) 10 (7–24) 15.5 (10.5–24) 30.5 (15–50) 19.5 (7–35)

Education level

Primary 16 (29) 2 (25) 4 (22) 4 (33) 1 (8) 27 (25)

Secondary 33 (60) 6 (75) 11 (61) 5 (42) 12 (92) 70 (64)

Tertiary 6 (11) 0 3 (17) 3 (25) 0 12 (11)

Employment status

Employed 1 (2) 0 1 (5) 1 (9) 2 (16) 5 (5)

Pension 34 (62) 4 (50) 10 (56) 4 (33) 2 (16) 54 (49)

Illness allowance 20 (36) 3 (38) 7 (39) 7 (58) 9 (68) 49 (45)

Unemployed 0 1 (12) 0 0 0 1 (0.9)

Performance status and dyspnea level

MRC 4 (3–4) 2.5 (1–3.75) 3 (2–4) 4 (2.5–4) 4 (2–4) 4 (2–4)

BTS 3 (3–4) 4 (3–4) 4 (3–4) 7 (4.5–7) 4 (3–4.5) 4 (3–4)

Data are presented as median (interquartile range) or number (percentage).

Abbreviations: BTS, performance status according to the British Thoracic Society Guidelines; COPD, chronic 
obstructive pulmonary disease; IV, invasive ventilation; LTOT, long‑term oxygen therapy; MRC, Medical Research 
Council scale; NIV, noninvasive ventilation; NMD, neuromuscular disease; OHS, obesity hypoventilation syndrome; 
RCWD, restrictive chest wall disease
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was as follows: 71% of the patients receiving 
IV; 25%, NIV; 16%, both NIV and LTOT; and 
12%, LTOT.

Reliability  Except for the SRI‑SR, Cronbach 
α coefficient was higher than 0.7 in all subscales 
and ranged between 0.777 and 0.883 for 6 sub‑
scales. The reliability of the SRI‑SS was even 
higher (0.951) than that of the other subscales 
(Table 2).

Validity  PCA with varimax rotation, using an ei‑
genvalue above 1 for extraction, identified 11 
components for the questionnaire with eigenval‑
ues above 1 and explained 68.97% of the varia‑
tion (Figure 1). The items related to each of the 11 
components indicated in exploratory factor anal‑
ysis by PCA corresponded to the items included 
in each of the 7 domains of the Polish version 
of the questionnaire (Supplementary material, 
Table S3). CFA for the 7 subscales of the Polish 
version of the SRI showed 1 component for 3 
(SRI‑PF, SRI‑AX, SRI‑SF) and 2 components for 
4 of the subscales. A tendency toward further di‑
vision into 2 scales was revealed for the follow‑
ing subscales: SRI‑RC, SRI‑AS, SRI‑SR, and SRI
‑WB (Supplementary material, Table S4).

In addition, significant concurrent validity was 
confirmed in the correlation analysis between 
the SRI and SF‑36 subscales. The strongest cor‑
relations were observed between the SRI‑SS and 
SF‑36 MH (ρ = 0.784, P <0.001), SRI‑PF and SF
‑36 PF (ρ = 0.741, P <0.001), SRI‑WB and SF‑36 
PW (ρ = 0.792, P <0.001), and SRI‑SF and SF‑36 
SF (ρ = 0.722, P <0.001). The subscales referring 
to the same aspects of QoL most closely correlat‑
ed with each other (Table 3).

Reproducibility  The repeatability of the SRI was 
very high for all subscales (ICC = 0.871–0.915) 
as well as for the SRI‑SS (ICC = 0.923). Detailed 
data regarding reproducibility are presented in 
Table 4.

Discussion  Our study proved that the Polish 
version of the SRI is valid, reliable, reproduc‑
ible, and easily used among patients with CRF 
treated with HMV and LTOT. Significant con‑
current validity was confirmed in the correlation 
analysis between the SRI and SF‑36 subscales. 
The subscales of both questionnaires relating to 
the same aspects of QoL correlated with each 
other the most. The PCA with varimax rotation, 
using an eigenvalue above 1 for extraction, iden‑
tified 11 components with eigenvalues above 1, 
explaining 68.97% of the variation; this is sim‑
ilar to the original German SRI and other SRI 
validations. CFA for the subscales of the Polish 
version showed 1 component only for 3 of them 
(SRI‑PF, SRI‑AX, SRI‑SF) and 2 components for 
4 of the subscales (SRI‑RC, SRI‑AS, SRI‑SR, SRI
‑WB), which indicates a tendency for further di‑
vision. However, such results were also present‑
ed for validations of other language versions.16,17

and treatment method are provided in Supple‑
mentary material, Tables S1 and S2).

Viability  Except for item 31 (“My partner suffers 
with my disease”), the items were responded to 
by 95.6% to 100% of the patients. Seventy‑five 
patients (66%) completed the questionnaires on 
their own, with no need for any external assis‑
tance; 10 (9%) needed help with less than 10 ques‑
tions; and 5 (5%) needed assistance with 10–19 
questions. Twenty‑three patients (20%) required 
assistance while responding to all the questions. 
Item 31 was not completed by 20.4% of the pa‑
tients because they were not in a relationship 
at the time the test was administered.

The median time needed to complete the SRI 
was 12.0 minutes (IQR, 10.0–19.3). There was 
a positive correlation between the patients’ age 
and the time needed to complete the SRI (ρ = 0.23, 
P = 0.02). However, there was no significant re‑
lationship between the time needed to complete 
the SRI and the educational level, employment 
status, independence in completing the question‑
naire, or ability to read or write. There were no 
differences in the completion time of the ques‑
tionnaires between the patients with different 
underlying diseases.

Most patients with NMD (69%) required help 
with completion of the entire questionnaire, as 
compared with 17%, 38%, and 13% of the pa‑
tients with COPD, OHS, and RCWD, respective‑
ly. The patients with RCWD were the most inde‑
pendent in completing the questionnaire (75%); 
the percentages in the subgroups of patients with 
COPD, OHS, and NMD were 66%, 63%, and 15%, 
respectively.

In terms of the treatment modality, the high‑
est percentage of patients who were able to ful‑
ly complete the questionnaire with no need for 
external assistance was found in those receiv‑
ing LTOT (76%), followed by those receiving NIV 
(67%), both NIV and LTOT (58%), and IV (21%). 
The percentage of patients who required assis‑
tance while completing the entire questionnaire 

TABLE 2  Reliability of the Severe Respiratory 
Insufficiency Questionnaire scales

SRI subscale Cronbach α
SRI‑RC 0.829

SRI‑PF 0.803

SRI‑AS 0.808

SRI‑SR 0.682

SRI‑AX 0.777

SRI‑WB 0.883

SRI‑SF 0.850

SRI‑SS 0.951

SRI, Severe Respiratory Insufficiency Questionnaire; 
SRI‑AS, attendant symptoms and sleep; SRI‑AX, anxiety; 
SRI‑PF, physical functioning; SRI‑RC, respiratory complaints; 
SRI‑SF, social functioning; SRI‑SR, social relationships; 
SRI‑SS, summary scale; SRI‑WB, psychological well‑being
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reproducibility of the Polish SRI was confirmed 
by a strong correlation between the results of 
the 2 questionnaires completed by the same pa‑
tient at different time points for all subscales 
and the summary score.

Furthermore, we showed that the Polish ver‑
sion of the SRI is simple and convenient to use. 
Most study participants managed to complete 
the questionnaire with no external assistance, 
and it took them approximately 12 minutes to 
answer all the questions. However, this time was 

Reliability was confirmed by a high Cronbach 
α coefficient that exceeded 0.7 in all subscales, 
except for the SRI‑SR (0.682). These results are 
comparable to those of other SRI language ver‑
sions.8,14,17 Moreover, the Cronbach α coeffi‑
cient for the SRI‑SS reached 0.951 and was even 
higher than that in the original German (0.89)8 
and English SRI versions (0.93).10 This result 
suggests that the reliability of the Polish SRI 
is fully comparable to that of the original ver‑
sion and other language versions. A sufficient 

Figure 1�  Validity assessment of the Polish version of the Severe Respiratory Insufficiency Questionnaire. Scree plot 
for the exploratory factor analysis. Principal component analysis method with varimax rotation, using an eigenvalue 
above 1 for the extraction identified 11 components with eigenvalues above 1

0

5

10

15

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
Component value

Ei
ge

nv
al

ue

TABLE 3  Correlation analysis (Spearman rank correlation coefficient) between the Severe Respiratory Insufficiency Questionnaire and the Short
‑form Health Survey subscales

SRI subscale SF‑36 PF SF‑36 RP SF‑36 BP SF‑36 GH SF‑36 VT SF‑36 SF SF‑36 RE SF‑36 PW SF‑36 PH SF‑36 MH

SRI‑C 0.319 0.473 0.486 0.391 0.622 0.515 0.470 0.531 0.421 0.586

SRI‑PF 0.741 0.624 0.235 0.448 0.507 0.622 0.451 0.488 0.599 0.530

SRI‑AS 0.186a 0.311 0.576 0.211a 0.543 0.355 0.296 0.504 0.333 0.493

SRI‑SR 0.298 0.405 0.244 0.293 0.526 0.461 0.464 0.615 0.154a 0.606

SRI‑AX 0.304 0.442 0.360 0.419 0.537 0.501 0.492 0.561 0.313 0.587

SRI‑WB 0.372 0.523 0.396 0.463 0.687 0.576 0.553 0.792 0.293 0.777

SRI‑SF 0.647 0.620 0.365 0.465 0.651 0.722 0.533 0.676 0.531 0.705

SRI‑SS 0.531 0.625 0.486 0.495 0.743 0.690 0.596 0.759 0.491 0.784

Data are presented as the Spearman rank correlation coefficient (ρ).

a  P value >0.05

Abbreviations: SF‑36, Short‑form Health Survey; SF‑36 BP, bodily pain; SF‑36 GH, general health; SF‑36 MH, mental health; SF‑36 PF, physical 
functioning; SF‑36 PH, physical health; SF‑36 PW, psychological well‑being; SF‑36 RE, role‑emotional; SF‑36 RP, role‑physical; SF‑36 SF, social 
functioning; SF‑36 VT, vitality; others, see Table 2
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LTOT was poorer than in those receiving NIV.30 
In 2018, Chinese authors demonstrated good va‑
lidity and reliability of the SRI in the same group 
of patients.31 Finnish and Greek authors enrolled 
a mixed group of patients receiving LTOT and 
NIV to validate their SRI.14,16 We also decided to 
conduct validation in a heterogeneous group of 
patients with CRF. The patients receiving LTOT 
constituted almost half of the cohort (42%), while 
the patients receiving NIV accounted for 43% of 
the cohort. Considering the substantial size of 
both groups of patients in our study, we conclud‑
ed that the Polish version of the SRI is valid and 
reliable for both NIV- and LTOT‑treated patients.

Notably, our study included some invasively 
ventilated participants. This group of patients is 
very specific and may vary significantly from pa‑
tients receiving NIV. Most of them are affected 
by NMD, with significant impairment of physi‑
cal functioning, communication, and eating prob‑
lems. This raises a question whether the SRI is ap‑
plicable in such patients with severe disabilities. 
To the best of our knowledge, only 3 validation 
studies have included patients ventilated via tra‑
cheostomy: Hungarian,17 Norwegian,13 and Eng‑
lish.10 Huttmann et al32 investigated QoL using 
the SRI in 32 patients with NMD and COPD al‑
most fully dependent on IV and highly depen‑
dent on nursing care (Barthel index of <40). They 
found that the overall HRQL assessed on the ba‑
sis of the SRI scores was nearly identical in pa‑
tients treated with invasive and noninvasive HMV. 
As our intention was to validate the question‑
naire that could be used in a wide and heteroge‑
neous group of patients with CRF, the patients 
treated with tracheostomy and those with NMD 
were also included in our study. Not surprising‑
ly, most of them (3/4) needed help in complet‑
ing the entire questionnaire. However, these pa‑
tients were still able to answer the questions. In‑
terestingly, the patients receiving IV had a com‑
parable SRI‑SS to the patients receiving LTOT but 
had insignificantly lower SRI‑SS than those re‑
ceiving NIV and both NIV and LTOT. Moreover, 
our results are very similar to those obtained by 
Huttmann et al33 in patients treated with long
‑term invasive HMV following intensive care unit 
treatment and unsuccessful weaning. Neverthe‑
less, owing to the small number of tracheosto‑
mized patients in our cohort, we cannot draw 
a firm conclusion regarding whether the Polish 
version of the SRI can reliably assess the HRQL in 
these particular groups; thus, this issue requires 
further investigation.

Contrary to other studies that validated the SRI 
in national languages, we did not report a wide 
range of clinical and laboratory data of the pa‑
tients, including blood gas analysis or pulmonary 
functional tests. This can be considered a limita‑
tion of our study. However, we believe that such 
an approach can be justified on at least several 
grounds. First, the results of arterial blood gas 
analyses taken during treatment provide infor‑
mation on the efficacy of the treatment rather 

longer than the time reported for the Hungarian 
(8–10 minutes) and Spanish versions (10–11 min‑
utes),17,28 which might be attributed to language 
differences. Not surprisingly, the time needed 
to complete the questionnaire positively cor‑
related with age in our study. However, there 
was no difference in the completion time be‑
tween the patients with various underlying dis‑
eases and the educational level. This differed 
from the findings of the Hungarian validation 
study where the diagnosis and educational level 
but not age influenced the speed of completing 
the SRI. In our study, 20% of the patients omit‑
ted the answer to the question about the impact 
of the disease on their relationship with their 
partner (item 31). This number was compara‑
ble to that in other validation studies, includ‑
ing the Spanish9 and Portugese15 ones with 30% 
and 10% of omissions, respectively. The lack of 
1 or 2 answers did not influence the assessment 
quality. According to the authors of the original 
version, the value of every domain may be calcu‑
lated if there are more than 50% of the answers 
in the domain.

Originally, the SRI was created with the inten‑
tion to assess HRQL in patients with CRF treat‑
ed with noninvasive respiratory support and was 
validated in this specific group, including patients 
with various underlying diseases, such as COPD, 
NMD, RCWD, and OHS.1,29 NIV is a therapeutic 
modality intended for patients with hypoventila‑
tion as a mechanism underlying respiratory fail‑
ure. However, there is an even higher number of 
patients without hypoventilation who experience 
hypoxemic CRF and whose HRQL is comparably 
affected by decreased exercise capacity and other 
respiratory symptoms, which eventually result in 
social exclusion and emotional concerns. Based 
on the clinical rationale for the use of the SRI 
not only in patients receiving NIV but also in 
those receiving LTOT, a German group validat‑
ed the SRI specifically in patients with COPD re‑
ceiving LTOT in 2016.30 They found high reliabil‑
ity and validity of the questionnaire and interest‑
ingly showed that the HRQL in patients receiving 

TABLE 4  Correlations between the results of 
the 2 Severe Respiratory Insufficiency Questionnaires 
completed at different time points. Reproducibility 
calculated with intraclass correlation coefficient

SRI subscale ICC for test‑retest

SRI‑RC 0.891; P <0.001

SRI‑PF 0.915; P <0.001

SRI‑AS 0.910; P <0.001

SRI‑SR 0.899; P <0.001

SRI‑AX 0.871; P <0.001

SRI‑WB 0.913; P <0.001

SRI‑SF 0.908; P <0.001

SRI summary score 0.923; P <0.001

Abbreviations: ICC, intraclass correlation coefficient; 
others, see Table 2
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than on the severity of the illness and are not 
helpful in the analysis of the studied cohort. Sec‑
ond, the questionnaires were completed in the pa‑
tients’ houses during nurse visits, and perform‑
ing such tests would be difficult. Third, the crite‑
ria for LTOT are universal across Poland, are based 
on arterial blood gas analyses, and are strictly fol‑
lowed by all providers. Fourth, in Poland, the ini‑
tiation of HMV must be performed in hospital 
settings, which guarantees a thoughtful qualifi‑
cation process.

In conclusion, our study demonstrated that 
the Polish version of the SRI is valid, reliable, and 
reproducible. Its psychometric properties are in 
line with those of the original German SRI, mak‑
ing the Polish version qualified for use in assess‑
ing HRQL in patients with CRF requiring long
‑term NIV or LTOT. We believe that the use of 
the national version of the SRI in Poland should 
be encouraged, as this approach may contribute 
to a more reliable assessment of the HRQL in pa‑
tients with CRF.
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