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Abstract
Background/objectives:

Assessment of Health-Related Quality of Life (HRQL) in patients with chronic respiratory insu�ciency
requiring Home Mechanical Ventilation (HMV) needs a valid measurement tool. The Severe Respiratory
Insu�ciency (SRI) questionnaire, originally developed in German, has been translated into different
languages and tested in different contexts, except in Arabic-speaking populations of Arab world.  The
objective of this study is to validate the Arabic version of the SRI questionnaire from its original German
version.

Methods:

Forward/backward translations between German and Arabic were conducted. The �nal Arabic version
was administered to 149 patients (53 males - 96 females, age 69.8±10 years) receiving HMV recruited
from outpatient clinics. Patients were scheduled for a home visit during which the Arabic SRI and the 36-
Item Short-Form Health Survey (SF-36) questionnaires were administered; data on sociodemographic and
medical history were also collected. Dimensionality internal construct validity were assessed using
exploratory factor analysis; internal consistency of the unidimensional scale and its subscales was also
assessed using Cronbach’s alpha. External nomological validity was tested by assessing correlation
between the SRI and SF-36 questionnaires.

Results:

PCA scree plot indicated the presence of only one factor that explained 63% of the total variability. The
Cronbach alpha for the total scale was 0.897 (ranged between 0.73 and 0.87 for all subscales).
Correlation between the SRI and SF-36 was highest amongst comparable subscales yielding r=0.81 and
r=0.74 (P < 0.01).

Conclusion & Recommendations:

The Arabic SRI is a reliable and valid tool for assessing HRQL in patients with chronic respiratory
insu�ciency receiving home mechanical ventilation.

1. Introduction
Health-related quality of life (HRQL), which is comprised of various health components related to
functional capabilities, physical conditions, psychological well-being, and social functioning, is a key in
evaluating outcomes of clinical practice and medical interventions [1, 2]. Several tools have been
developed and used to assess HRQL, particularly for patients with chronic conditions; these include the
Sickness Impact Pro�le [3] and the 36-Item Short-Form Health Survey (SF-36) [4] among others. These
tools, however, examine the general health status regardless of the underlying disease. In the �eld of
pulmonary medicine, disease-speci�c scales have been developed and validated, and these include the
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Chronic Respiratory Disease Questionnaire [5] and the St. George’s Respiratory Questionnaire [6] both of
which assess fastidious issues related to patients with chronic obstructive pulmonary disease (COPD).

Patients with chronic respiratory insu�ciencies, whether caused by obstructive (i.e. COPD) or restrictive
ventilatory disorders (i.e. neuromuscular diseases (NMD), restrictive chest wall disorders (RWCD), lung
�brosis, and obesity hypoventilation syndrome (OHS)) are of medical concern because they represent a
unique group given the severe limitations and comorbid effects of their respiratory dearth. One main
intervention for these patients is non-invasive home mechanical ventilation (HMV) that is mostly
delivered via a nasal or facial mask. Despite HMV’s proven bene�ts in improving clinical and
physiological parameters speci�c to patients with severe respiratory insu�ciency [7, 8, 9, 10, 11, 12], the
continued monitoring of the quality of life of these patients remains crucial to prevent complications and
improve their survival rates [13]. Evaluation of their quality of life has been typically done using the
aforementioned generic and disease-speci�c scales ([14], [10], [15], [16]). Yet, these scales lack proper
assessment of the important characteristics and speci�c symptoms exclusive to this patient population
leading to an imperfect evaluation of their quality of life [14, 17]. For this reason, the Severe Respiratory
Insu�ciency (SRI) questionnaire was developed �rst by German researchers to assess central aspects
relevant to this patient population [17]. The original SRI is a multidimensional HRQL tool with high
psychometric properties (Cronbach’s α coe�cient of the summary scale was 0.89 and at least 0.7 in all
subscales) [17]. The SRI questionnaire has been translated into different languages (e.g. English,
Spanish, Norway, Japanese, Chinese, and Greek) and tested in different contexts [18, 19, 20, 21, 22, 23].
The aim of the current study is to develop a transculturally adapted version of the SRI questionnaire in
Arabic language, examine its reliability and validity among patients with chronic respiratory insu�ciency.
The Arab region consists of 22 countries, while 25 countries have Arabic as one of their o�cial language.

2. Methods
2.1. Patients and study design

Ethical approval for the study was obtained from the Institutional Review Board at the American
University of Beirut, Lebanon. A convenient sample of patients with chronic respiratory insu�ciency
receiving HMV was identi�ed from clinics specialized in pulmonary medicine across all Lebanon between
March 2016 and May 2018. Eligible patients were contacted by their attending physicians who explained
the objectives of the study and took their approval to be contacted by the research team. Patients were
then approached over the phone for obtaining preliminary consent to participate in the study and were
screened for eligibility using the inclusion/exclusion criteria. All patients receiving HMV and clinically
stable for more than one month before enrolment were eligible for the study. Patients with a
tracheostomy tube, a history of left-sided congestive failure and an exacerbation during the preceding
month were not eligible to participate. Consenting eligible patients were visited in their homes for face-to-
face interviews. Each interview took around 10 minutes to be completed.

2.2. Measures
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SRI scale

The SRI scale is a multidimensional instrument comprised of 49 items, and seven subscales including:
Respiratory Complaints (SRI-RC), Physical Functioning (SRI-PF), Attendant Symptoms and Sleep (SRI-AS),
Social Relationships (SRI-SR), Psychologic Well-being (SRI-WB), Anxiety (SRI-AX) and Social Functioning
(SRI-SF). The SRI questionnaire assesses the patients’ condition during the preceding one week based on
his/her level of agreement rated using a �ve Likert-scale from “strongly agree” to “strongly disagree”.
Typically, subscale scores are generated or a total scale score is generated (SRI-SS) yielding a score
ranging between 0 and 100, with higher scores indicating a better quality of life.

SF36

Additionally, we administered the SF-36 item scale to measure the general quality of life among our
sample. The SF-36 consists of eight subscales measuring diverse components of health status with a
score ranging between 0 and 100; with higher scores indicating better health. The eight subscales are the
following: SF‐36‐PF = Physical Functioning; SF‐36‐RP = Role Physical; SF‐36‐BP = Bodily Pain; SF‐36‐GH 
= General Health; SF‐36‐VT = Vitality; SF‐36‐SF = Social Functioning; SF‐36‐RE = Role‐Emotional; SF‐36‐
MH = Mental Health [4].

Sociodemographic and other correlates

Sociodemographic data collected included sex, age, highest educational level, occupation, as well as
living arrangements (e.g. who lives with you at home, and who cares for you at home). Additionally,
information on smoking behavior for both cigarettes and water-pipe were recorded including current
status, age at initiation and quitting (for ex-smokers), and quantity smoked per day, thus allowing the
calculation of pack-years. Information about the underlying diagnosis leading to respiratory failure as
well as the main indication for the initiation of HMV were assessed. Finally, the patient was asked to
specify the time in years s/he have been using the therapy at home and the hours of use during the day.

2.3. Cross Cultural Adaptation

The main purpose behind cross-cultural adaptation is to come up with comparable versions between the
original scale (German) and the current version (Arabic). This also includes cultural adaption for each
item to ensure re�ection at the cultural context.

Stage I: initial translation

The validation procedure started with translating the original Deutsch scale to Arabic.

First, two forward translations into the Arabic language were undertaken by two different professional
sworn translators, whose native language was Arabic.

Stage II: synthesis of the translation
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Four authors (M.A., L.G., A.S., and M.K.) reviewed and discussed the two translations. It is worth noting
that there were no major differences in items between T1 and T2. Minor discrepancies were discussed by
the research team who carefully checked any discrepancies between the two translations against the
validated English version and a consolidated Arabic version was produced.

Stage III: back translation (BT)

The Arabic version was then back-translated to German by another independent translator, blinded to the
original German version, and was compared with the original instrument by a fourth translator. This step
was undertaken to ensure correctness of the forward translations. Discrepancies were corrected
accordingly, and a pre-�nal Arabic version was produced.

Stage IV: test of the pre-�nal version

The version was then piloted and tested among 10 patients with SRI and receiving HMV, identi�ed and
recruited in a similar manner through which the study sample was assembled. No amendments were
done as the participants highlighted that the Arabic SRI was easy and understandable. The version
resulting from the pilot test was used within the data collection tools for the validation study.

3. Analysis

Descriptive statistics were generated for the patients’ socio-demographics, disease characteristics, HMV
utilization, general quality of life scores, and SRI scores. Principal Components Analysis (PCA) was used
to explore the number of underlying factors for SRI scale, and eigenvalues, the scree plot, and the
percentage of variance explained were evaluated. The internal consistency of the scale and its subscales
were assessed by calculating the Cronbach alpha coe�cient. Values of Cronbach’s alpha above 0.7 were
considered acceptable [24]. The internal construct validity was assessed using Con�rmatory Factor
Analysis (CFA) assuming the factor structure as per the original SRI. The model �t was tested through
Root Mean Square Error of Approximation (RMSEA) and the Comparative Fit Index (CFI). Values of
RMSEA less than or equal to 0.05 indicate a good �t, between 0.05 and 0.08 indicate an adequate �t, and
values greater than 0.10 indicate a poor �t. A lower bound of RMSEA 90% con�dence interval (CI) less
than 0.05, as well as an upper limit less than 0.08, indicate a good �t, whereas a maximum upper bound
of 0.10 indicates an acceptable �t. Values of CFI ≥ 0.95 indicate a good �t, values less than 0.95 but
greater than 0.90 indicate an adequate �t, and values ≤ 0.90 indicate a poor �t [25]. External nomological
validity was �nally assessed by evaluating the correlation between the Arabic SRI and the Arabic SF-36.
All statistical analyses were done using the Statistical Package for Social Sciences (SPSS) version 23.0.

3. Results
3.1. Patients Pro�le

A total of 149 patients completed the questionnaire in 15 ± 4 minutes with a 100% item response, except
for the item 31 “My marriage/relationship is suffering because of my illness”; forty-eight percent of
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patients did not respond to this item since they were not married or in a relation at time of �lling the
questionnaire. The mean age of the sample was 69.8 ± 10, and constituted of 53 (35.5%) males. 31 (21%)
patients were current smokers, 93 (62%) previous smokers, and 25 (17%) had never smoked. The majority
of patients had COPD (n = 114) among other diagnostic groups including neuromuscular disorders (n = 
8), restrictive chest wall disorders (n = 4) and obesity-hypoventilation syndrome (n = 7), in addition to one
lung �brosis case. Fifteen other patients had a combination of more than one diagnosis. HMV had been
utilized for a mean of 32.6 ± 36.2 months, and was applied for a mean of 8.1 ± 3.9 hours per day.

3.2. Construct validity

Principal components analysis of the 49 items indicated the presence of one common factor (as per the
scree plot) explaining 63% of the total variation in the questionnaire (Fig. 1).

Initial CFA on each subscale did not show a good �t. Modi�cation indices suggested the correlation of
residual errors for some items in the SRI-RC, SRI-AS, SRI-WB and SRI-SF sub-scales to improve �t. This
resulted in an acceptable RMSEA 90% CI for the subscales RC, WB & SF (upper bound didn’t exceed 0.1).
Moreover, CFI results re�ected a good model �t of the observed values in all subscales (above 0.9)
(Table 1). The construct of the SRI-AS sub-scale following modi�cation of residual errors is shown an
example in Fig. 2.
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Table 1
Con�rmatory Factor Analysis Results

Scale SRI-RC SRI-PF SRI-AS SRI-SR SRI-WB SRI-AX SRI-SF

  Item Item Item Item Item Item Item

[SRI02]
0.61

[SRI01]
0.43

[SRI06]
0.39
(0.35)

[SRI07]
0.62

[SRI04]
0.59

[SRI08]
0.63

[SRI03
0.55
(0.58)

[SRI05]
0.73
(0.74)

[SRI16]
0.57

[SRI09]
0.61

[SRI10]
0.49

[SRI20]
0.69

[SRI13]
0.68

[SRI15]
0.81
(0.84)

[SRI12]
0.561

[SRI32]
0.75

[SRI11]
0.26
(0.21)

[SRI21]
0.82

[SRI30]
0.69

[SRI26]
0.63

[SRI23]
0.38
(0.37)

[SRI19]
0.830

[SRI33]
0.77

[SRI14]
0.21
(0.16)

[SRI27]
0.35

[SRI34]
0.39

[SRI28]
0.84

[SRI31]
0.70

[SRI22]
0.568

[SRI41]
0.51

[SRI17]
0.84
(0.82)

[SRI43]
0.83

[SRI36]
0.84

[SRI39]
0.71

[SRI35]
0.68

[SRI24]
0.263

[SRI45]
0.80

[SRI18]
0.84
(0.87)

[SRI46]
0.53

[SRI38]
0.80

  [SRI37]
0.63

[SRI25]
0.298

  [SRI42]
0.27
(0.26)

  [SRI40]
0.43
(0.39)

  [SRI47]
0.63

[SRI29]
0.678

      [SRI44]
0.65
(0.66)

  [SRI48]
-0.05
(-0.03)

        [SRI49]
0.79
(0.81)

   

CFI 0.788 0.913 0.688 0.901 0.721 0.935 0.878

CFI after
modi�cation

0.987 - 0.90 - 0.971 - 0.971

RMSEA

90% CI

RMSEA is
0.164

P-value
0.00

(0.133;
0.197)

RMSEA
is 0.135

P-value
0.003

(0.088;
0.185)

RMSEA is
0.216

P-value
0.00

(0.179;
0.254)

RMSEA
is 0.137

P-value
is 0.02

(0.09;
0.188)

RMSEA is
0.224

P-value is
0.000

(0.198;
0.252)

RMSEA
0.151

P-value
0.005

(0.09;
0.281)

RMSEA is
0.116

P-value
0.001

(0.083;
0.151)
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Scale SRI-RC SRI-PF SRI-AS SRI-SR SRI-WB SRI-AX SRI-SF

RMSEA

90% CI

after
modi�cation

0.042

P-value
0.564

(0.00;
0.088)

- RMSEA is
0.128

P-value
0.002

(0.086;
0.172)

- RMSEA is
0.075

P-value is
0.114

(0.039;
0.109)

- RMSEA is
0.35

P-value
0.001

(0.000;
0.099)

Italic values represent the factor loading after correlating residual errors of modi�cation indices more
than 15.

 

Cronbach’s alpha was high for all subscales as well as for the summary scale and ranged between 0.73
and 0.89 (Table 2).

Table 2
Arabic SRI Questionnaire Reliability

Scale Number (n) Mean ± SD scores Cronbach’s alpha α

SRI-RC 8 items 67.5 ± 18.3 0.8

SRI-PF 6 items 42.25 ± 23.7 0.796

SRI-AS 7 items 66.82 ± 18.66 0.729

SRI-SR 6 items 69.49 ± 20.0 0.792

SRI- WB 5 items 59.86 ± 19.96 0.820

SRI- AX 9 items 64.73 ± 22.42 0.872

SRI-SF 8 items 57.27 ± 19.39 0.761

SRI-SS 7 scales 60.98 ± 16.0 0.897

 

External construct (nomological validity) was con�rmed between each of the subscales of the Arabic SRI
and subscales of the Arabic SF-36 (Table 3). The highest correlations were found between the Physical
Functioning and the Social Functioning subscales of both instruments; r = 0.81 and r = 0.74 (P < 0.01),
respectively. Correlations were also high between the SRI-WB and SF-36-MH (r = 0.62) and the SRI-AX and
SF-36-RE (r = 0.61) with statistical signi�cance (P < 0.01). The lowest correlated subscales were the SRI-
PF and the SF-36-MH (r = 0.21). The correlation between the SRI-Summary Scale and the SF-36-Physical
Health Component Summary (r = 0.66) was higher than the correlation between the SRI-Summary Scale
and the SF-36-Mental Health Component Summary (r = 0.57), yet both were high.

Table 3. Correlation matrix between the Arabic SRI and Arabic SF-36 
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    SF-36 Scales

    PF RP BP GH VT SF RE MH MHC PHC

SRI Scales RC .406 .402 .331 .330 .404 .438 .384 .338    

PF .812 .608 .198 .345 .367 .600 .401 .212

AS .312 .313 .483 .464 .277 .340 .388 .329

SR .522 .551 .335 .502 .336 .593 .562 .470

AX .406 .544 .254 .490 .416 .489 .618 .456

WB .480 .579 .406 .553 .512 .595 .574 .626

SF .717 .644 .490 .433 .389 .740 .562 .358

SS .661 .658 .444 .557 .477 .687 .642 .499 0.571 0.663

Notes:

The SRI scales: Respiratory Complaints (RC), Physical Functioning (PF), Attendant symptoms and Sleep
(AS), Social Relationships (SR), Anxiety (AX), Psychosocial Well-being (WB), Social Functioning (SF), and
Summary Scale (SS).

The SF-36 scales: Physical Functioning (PF), Role Physical (RP), Body Pain (BP), General Health (GH),
Vitality (VT), Social Functioning (SF), Role Emotional (RE), Mental Health (MH), Physical Health
Component (PHC), and Mental Health Component (MHC).

All correlations in the table are statistically signi�cant at a P-value < 0.01 level.

Highest correlations in raw are italic. Highest correlations in column are bold. Highest correlations both in
raw and column are bold and italic. Summary scales are in light gray.

4. Discussion
The availability of a standardized, valid and reliable tool to assess HRQL in patients on long-term HMV is
a fundamental goal for clinical management of patients with chronic respiratory insu�ciencies. It is also
important for information exchange with results that are comparable across different studies and
settings. Our �nding that one common factor explains 63% of the total variation in the SRI questionnaire
corroborates those of the original developers in the German language (59.8%). Similarly, we found high
correlations between comparable subscales of the SRI and the SF-36, and this is also comparable to the
German version ([17] Windisch et. al, 2003). This implies that the Arabic SRI is capable of accurately and
consistently measuring certain aspects of the quality of life available in the SF-36, considered the gold
standard tool for assessing generic HRQL. To this end, high correlations were attained between: (a) the
Physical Functioning subscales of both SRI and SF-36, (b) the SRI-WB and the SF-36-MH, as well as (c)
the SRI-AX and the SF-36-RE. The direction and strength of these correlations are expected as they
measure similar aspects of quality of life. In contrast, subscales measuring different aspects of quality of
life such as SRI-RC and SRI-AS had low correlations with SF-36 subscales, as the latter does not explicitly
measure respiratory complaints and sleep disturbances. Moreover, moderately to high correlations
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between the SRI-SF and the majority of the SF-36 subscales were reached explaining that the extent of
social involvement can be impacted by the level of the physical activity and psychological well-being.
Additionally, correlations between the SRI and SF-36 subscales were comparable to the original SRI with
even higher correlations in the Arabic version between the SRI-PF and the SF-36-RP, and between the SRI-
AX and the SF-36-RE. Likewise, higher correlation between the Summary score of the Arabic SRI and the
SF-36 Physical Health Component Summary was noted as compared to the original version ([17]
Windisch et. al, 2003).

The Arabic SRI also had similar strength and direction of correlations with the SF-36 when compared to
other versions validated in different cultures where nomological validity was assessed, with some
exceptions ([19] Ghosh et. al, 2011; [18] Lo´pez-Campos, 2008; Markussen et. al, 2015; Oga et. al, 2017).
The Arabic version had higher correlations than the Japanese one between the Physical and Social
Functioning subscales of both instruments, and between the SRI-AX and the SF-36-RE (Oga et. al, 2017).
The Arabic version also had higher correlation than the Spanish ([18] Lo´pez-Campos, 2008) and
Norwegian (Markussen et. al, 2015) versions between the SRI-AX and SF-36-RE.

When assessing reliability, all subscales and the summary scale had high internal consistency where
Cronbach’s alpha values were almost identical to the original version ([17] Windisch et. al, 2003), with the
highest Cronbach’s alpha being for the total summary scale (0.897). Cronbach’s alpha for the majority of
the subscales were also comparable to the SRI validated in other languages and contexts including the
English (Ghosh et. al, 2011), Spanish ([18] Lo´pez-Campos, 2008), Norwegian ([20] Markussen et. al,
2015) and the Chinese version ([22] Chen, Guan, Wu, et al., 2017). Yet, it was higher than the Greece ([21]
Tsara et. al, 2017) and the Japanese version ([23] Oga et. al, 2017) on some subscales including the SRI-
PF, SRI-AS and SRI-SR, and on the SRI-AX for the Greece version only.

The study �ndings need to be interpreted considering certain limitations and within the Lebanon
language context. Tracheostomized patients were not included in this validation study to make it
comparable with the original study, keeping in mind that patients receiving mechanical ventilation via
tracheostomy tubes have different characteristics than those receiving it non-invasively and thus have
implications on their HRQL. Moreover, forty-eight percent of patients did not respond to the item 31 “My
marriage/relationship is suffering because of my illness” since they were not married or in a relation at
time of �lling the questionnaire. Given that the item 31 is one question in determining the social
functioning of a patient, it is believed that the response to that item would be in same direction with the
entire SRI-SF subscale. Therefore, the “not applicable” answers of the item 31 were substituted by the SRI-
SF mean of the same patient calculated based on the responses of the remaining 7 items of that
particular subscale. Following in-depth analysis of the inter-item correlations, we noted extreme high
correlations between the items (34: I am often irritable) and (40: I am often nervous), although the two
items should capture different meanings; upon revisiting the translation of both items, the team identi�ed
a more accurate term for the word “nervous” in item 40 which is “Mowattar- ”. Subsequently, it is
recommended for all researchers willing to use the Arabic SRI version in future research to replace and
pretest the original word “Aasabiyyan - "” used in the current validation study with “Mowattar – ”.
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The current Arabic SRI that was tested among a Lebanese population may also undergo adaptation to
other dialects in the Arab language. The low correlations between the subscales of the SRI and the SF-36
measuring different domains indicate the necessity of having a tool that assesses unique concepts of
HRQL related to patients with chronic respiratory failure that are not available in the SF-36 or other tools.
For instance, the SRI-RC and the SRI-AS subscales, which assess concepts speci�c for the SRI population,
had low correlations with all SF-36 subscales.

The SRI is a relatively newly developed questionnaire that measures HRQL among patients receiving
HMV with an ability to detect diversities between different diagnostic groups. The HRQL is highly
dependent on the underlying disease. Although differences in the scores of some subscales and the
summary scale were noted among different diagnostic groups thus suggesting a varying quality of life, it
was not statistically proved in our study. This is most likely referred to the signi�cant imbalance in the
sample size as the majority of patients have COPD (n = 114, 76.5%).

The transcultural adaptation of the Arabic SRI is the outcome of forward and backward translation
procedures, resulting in a high comparability with the original German version. As part of the transcultural
adaptation processes, and unlike the original version that was self-administered, the administration of the
Arabic version was surveyor-assisted to ensure the best questionnaire administration technique based on
our sample characteristics. Assisted administration was adopted to avoid major discrepancies in the
mode of administration due to the relatively higher proportion of elderly subjects, and substantial
proportion of patients with low education status in our sample.

5. Conclusion
In conclusion, the Arabic SRI version is a valid and reliable tool with high psychometric properties similar
to the original German version. Given that formal Arabic was used in the translation (as opposed to
Lebanese dialect), the instrument is valid to be used in Arab-speaking populations. Such a validated
instrument will allow a re�ective assessment of the quality of life of patients receiving HMV in future
epidemiological studies or clinic-based settings to help delineate factors in�uencing a better quality of
life, evaluate interventions and ultimately inform the allocation of resources within the Lebanese context,
and possibly other Arab countries.
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Figure 1

Scree plot using the Principal Component Analysis
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Figure 2

Construct of the SRI-AS Scale after Modi�cation
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