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Abstract Objective: To collect
benchmark data on the MOS 36-Item
Short-Form Health Status Survey
(SF-36) in patients receiving noninva-
sive positive pressure ventilation and
to examine whether health-related
quality of life is influenced by the un-
derlying disease or by physical pa-
rameters. Design and setting: Multi-
centric clinical cross-sectional trial in
four general wards specialized in non-
invasive positive pressure ventilation.
Patients and participants: 226 pa-
tients (78 chronic obstructive 
pulmonary disease, 57 kyphoscolio-
sis, 20 posttuberculosis sequelae, 
17 Duchenne muscular dystrophy, 
13 polyneuropathy, 13 myopathy, 
6 amyotrophic lateral sclerosis, 
12 obesity-hypoventilation syndrome,
4 poliomyelitis sequelae, 3 phrenic
nerve lesion, 3 central hypoventila-
tion syndrome) who used noninvasive
positive pressure ventilation for home
mechanical ventilation. Measure-
ments and results: Health-related
quality of life as assessed by the 
SF-36 was lower than in the general
population. Overall the Physical

Component Summary (PCS) was sig-
nificantly lower than the general pop-
ulation norm; the Mental Component
Summary (MCS) was also reduced
but less markedly. Patients with
chronic obstructive pulmonary dis-
ease were more impaired in MCS
than those with kyphoscoliosis. PCS
was significantly associated with age.
Gender, lung function, and arterial
blood gas values were not significant
predictors of health-related quality of
life. Conclusions: Benchmark SF-36
data in patients receiving noninvasive
positive pressure ventilation are giv-
en. Although physical health is signif-
icantly impaired in these patients, this
does not necessarily lead to mental
limitation, and mental health is influ-
enced by the underlying disease, but
not by physical parameters.
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Evaluation of health-related quality 
of life using the MOS 36-Item Short-Form
Health Status Survey in patients receiving 
noninvasive positive pressure ventilation

Introduction

Noninvasive positive pressure ventilation (NPPV) deliv-
ered by a facial mask is a well established therapeutic
option for patients with hypercapnic chronic respiratory
failure (CRF) due to chest wall deformities, neuromuscu-
lar diseases, and chronic obstructive pulmonary disease
(COPD), thus improving objective parameters such as

gas exchange, respiratory pump function, and sleep qual-
ity [1, 2, 3, 4, 5, 6]. When NPPV is used for home me-
chanical ventilation, it is a time- and cost-intensive ther-
apy, and patients receiving home mechanical ventilation
usually suffer from end-stage disease with objectively
severe limitations of daily living. Several studies have
been conducted in the past decade to evaluate health-re-
lated quality of life (HRQL) in these patients [3, 4, 7, 8,
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9, 10, 11], since evaluation of HRQL has become steadi-
ly more essential in health care practice and research
during the past two decades to evaluate the human and
financial costs and benefits of modern medical tech-
niques [12, 13, 14]. Although mild to moderate improve-
ments in HRQL have been reported in patients with hy-
percapnic CRF due to COPD following NPPV [3, 7, 9,
10], patients with chest wall deformities are reported to
have a better physical function than those with COPD
[4].

The Medical Outcomes Study 36-Item Short-Form
Health Status Survey (SF-36) developed by Ware and
Sherbourne [15] and Ware et al. [16] is a well validated
and widely used multipurpose survey of general health
status with results of both healthy reference population
and specific disease groups being available. In addition,
the SF-36 has been shown to be eligible for HRQL 
assessment in intensive care unit populations [17, 18, 19,
20, 21]. However, detailed data using the SF-36 in pa-
tients receiving NPPV do not exist, and the number of
patients included in most studies investigating HRQL 
in patients receiving NPPV is small. Therefore, we con-
ducted a multicentric cross-sectional trial aimed at pro-
viding benchmark SF-36 data in patients with CRF 
receiving NPPV, thereby testing whether HRQL is dif-
ferent in patients with obstructive and restrictive ventila-
tory disorders.

Materials and methods

Patients

Patients receiving NPPV consecutively enrolled in the study were
recruited from four German hospitals: Krankenhaus Göttingen-
Weende, Lenglern (n=93), Krankenhaus Großhansdorf (n=60),
Thoraxklinik, Heidelberg (n=51), and the University Hospital of
Freiburg (n=30). Only patients with stable disease who were hos-
pitalized for a routine check of home mechanical ventilation
(1–2 days) using a nasal or full-face mask were studied. Patients
who had been tracheotomized and patients who were hospitalized
for acute exacerbation or for first establishment of NPPV were ex-
cluded from the study.

Eight patients did not complete the questionnaire and were ex-
cluded from the study. Characteristics of the remaining 226 pa-
tients enrolled are given in Table 1. Patients with COPD (n=78)
and with kyphoscoliosis (n=57) were the largest homogeneous
subgroups enrolled and are therefore described separately. The re-
maining 91 patients were heterogeneous concerning the underly-
ing cause of CRF and were therefore subsumed in one group la-
beled miscellaneous disorders including patients with posttubercu-
losis sequelae (n=20), obesity-hypoventilation syndrome (n=12),

poliomyelitis sequelae (n=4), phrenic nerve lesion (n=3), central
hypoventilation syndrome (n=3), and patients with neuromuscular
diseases: Duchenne muscular dystrophy (n=17), polyneuropathy
(n=13), myopathy (n=13), and amyotrophic lateral sclerosis (n=6).
All patients enrolled were fully conversant with NPPV and were
clinically stable with no signs of acute exacerbation. In addition,
82 patients (50 COPD, 12 kyphoscoliosis, 20 miscellaneous disor-
ders) were on long-term oxygen therapy over 16.91±6.68 h/day.

Study design

The study protocol was approved by the institutional review board
for human studies and was carried out in accordance with the ethi-
cal standards of the Declaration of Helsinki. Informed written con-
sent was obtained from all patients. Lung function parameters
(Masterlab, Jaeger, Würzburg, Germany) were measured in all pa-
tients. Full bodyplethysmography was available in all but 32 pa-
tients with neuromuscular disease; in these patients spirometry
was performed. Arterial blood gas measurements were drawn
from the radial artery both while on ventilation for at least 4 h and
during subsequent spontaneous breathing of room air for at least
4 h after cessation of ventilation.

Patients were asked to fill in the SF-36 which consists of eight
subscales measuring different aspects of health status. Each sub-
scale produces a standardized score between 0 and 100, with low-
er scores indicating poorer health or higher disability. The scales
can be aggregated to two summary measures: the Physical Com-
ponent Summary (PCS) and the Mental Component Summary
(MCS). The present study used the German version of SF-36 [22,
23]. General norms of the German population are available from
the responses of 2,914 representatively selected participants [23].
Norms are provided by age cohort, gender, and disease (i.e., sub-
sample of patients with chronic lung disease, n=171; age
49.27±19.57 years, 63.1% women). In addition to the administra-
tion of the SF-36, patients filled in a new questionnaire for its 
validation which has been specifically developed for patients with
severe respiratory insufficiency, the Severe Respiratory Insuffi-
ciency (SRI) Questionnaire [24] (Windisch et al., in preparation).

Statistical analysis

Statistical analysis was performed using SPSS 9.0 for windows
NT (SPSS, Chicago, Ill., USA). Descriptive data are presented as
mean ± standard deviation. For comparisons of the study group
with norms the t test was used. Group comparisons (underlying
disease and gender) were performed by multivariate analysis of
covariance (MANCOVA), controlling for age, PaO2 breathing
room air, PaCO2 breathing room air, and forced expiratory volume
in 1 s (FEV1). First, MANCOVA was performed using PCS and
MCS as dependent variables. Second, the eight subscales of the
SF-36 were used as dependent variables. Both multivariate and
univariate tests were performed. Statistical significance was set at
a p value less than 0.05. However, only patients with COPD and
kyphoscoliosis were included in the MANCOVA; patients with
miscellaneous disorders were not included due to the heterogene-
ity of this group. In addition, smaller subgroups of patients such as
those with Duchenne muscular dystrophy were also excluded from
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Table 1 Patient’s characteris-
tics (COPD chronic obstructive
pulmonary disease, NPPV non-
invasive positive pressure ven-
tilation)

Diagnostic group All patients (n=226) COPD (n=78) Kyphoscoliosis (n=57)

Age (years) 57.3±14.0 60.9±9.6 56.6±11.3
Sex: M/F 118/108 25/53 42/15
Duration of NPPV (months) 23.7±31.9 16.6±22.8 38.1±36.5
Daily ventilation (h/day) 9.0±3.4 9.3±3.4 8.9±2.5



the MANCOVA when tested for diagnosis due to the reduced
number of patients included.

Results

The daily use of ventilation was comparable in patients
with COPD and kyphoscoliosis (Table 1). However, 
patients with Duchenne muscular dystrophy used the
ventilator 11.6±5.6 h/day, while those with posttubercu-
losis sequelae used the ventilator 7.6±2.7 h/day. Four pa-
tients spent more than 20 h/day on the ventilator: one
had COPD, one amyotrophic lateral sclerosis, and two
Duchenne muscular dystrophy. Patients with Duchenne
muscular dystrophy (age 30.1±11.4 years) were younger
than the remaining patients with neuromuscular diseases
(age 51.8±15.4 years). The oldest patients were those
with posttuberculosis sequelae (70.2±5.6 years). Patients
with kyphoscoliosis and those with Duchenne muscular
dystrophy spent the longest period on NPPV with
38.1±36.5 and 34.1±60.1 months, respectively.

Diagnostic data are given in Table 2. Patients with
COPD had the lower PaO2 when breathing room air than
all other patients. Mild hypocapnia during ventilation
was achieved in all patients except those with COPD.
However, PaCO2 in patients with hypercapnic COPD
had been decreased to normocapnic values while on ven-
tilation, since all patients had been hypercapnic prior to
NPPV. Accordingly, PaCO2 breathing room air revealed
normocapnia to mild hypercapnia in all patients with
highest PaCO2 values in patients with COPD. In addi-
tion, there was a significant correlation between PaCO2
during ventilation and PaCO2 when breathing room air
following ventilation in all patients (r=0.463, p<0.0001).

Self-administration of the SF-36 was possible in 219
patients, but seven (one with COPD, six with neuromus-
cular diseases) required administration by an interviewer
in person (Fig. 1). Table 3 shows that the SF-36 mean
scores for PCS and MCS in patients receiving NPPV.
PCS (29.96±9.00) was significantly lower than in the
general population (50.21±10.24, p<0.001) and also
compared to the reference population group with chronic
lung diseases (42.64±11.50, p<0.001) [23]. MCS of the
overall study group (48.17±11.76) was also significantly
lower than in the general population (51.54±8.14,
p<0.01), but did not differ significantly from the refer-
ence population group with chronic lung diseases
(46.94±12.50) [23]. In the study group patients with ky-
phoscoliosis had a higher MCS than patients with COPD
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Table 2 Body mass index (BMI), lung function, and arterial blood
gas measurements in patients receiving NPPV (n=226) (FVC forced
vital capacity, FEV1 forced expiratory volume in 1 s, TLC total lung
capacity, PaCO2 partial pressure of carbon dioxide, PaO2 partial
pressure of oxygen, COPD chronic obstructive pulmonary disease,
NPPV noninvasive positive pressure ventilation)

All patients COPD Kyphoscoliosis

BMI 26.4±7.2 27.9±6.6* 24.4±5.5*
FVC (% pred) 48.4±18.2 56.4±13.0* 39.6±13.8*
FEV1 (% pred) 38.1±17.4 31.4±12.6* 36.6±13.9
FEV1/FVC (%) 64.4±21.5 43.0±11.9* 75.5±15.4*
TLC (% pred) 81.4±33.7 110.3±27.7* 52.6±17.5*
PaCO2 (room air) 44.2±6.5 45.9±7.0* 44.1±5.3
PaCO2 (NPPV) 38.6±6.3 42.1±6.2* 37.2±4.9*
PaCO2 (room air) 65.8±11.2 58.1±9.7* 67.6±9.1
PaCO2 (NPPV) 79.0±17.4 77.9±20.8 76.7±11.4

pH
pH (room air) 7.41±0.05 7.42±0.04 7.41±0.05
pH (NPPV) 7.46±0.06 7.44±0.05* 7.47±0.06

* p<0.05 vs. mean of the other patients (COPD vs. kyphoscolio-
sis); contrast tests in the procedure of univariate analysis of vari-
ance conducted only if in the overall test was significant.

Fig. 1 Domains of the SF-36 in normal subjects (Normals), patients
with chronic lung disease, and patients receiving non-invasive posi-
tive pressure ventilation (NPPV). Each subscale produces a stan-
dardized score between 0 and 100, with lower scores indicating
poorer health or higher disability. PF = Physical Functioning, RP =
Role-Physical, BP = Bodily Pain, GH = General Health, VT = Vital-
ity, SF = Social Functioning, RE = Role-Emotional, MH = Mental
Health. *Adopted from reference [23]

Table 3 SF-36 scale scores in patients receiving NPPV (n=226)
(PF Physical Functioning, RP Role-Physical, BP Bodily Pain,
GH General Health, VT Vitality, SF Social Functioning, RE Role-
Emotional, MH Mental Health, PCS Physical Component Summa-
ry, MCS Mental Component Summary, NPPV noninvasive posi-
tive pressure ventilation)

Mean ±SD Percentiles: 25–50–75 Range

PF 27.04±24.69 5–20–40 0–100
RP 21.94±35.83 0–0–25 0–100
BP 65.23±31.80 41–67–100 0–100
GHa 39.44±19.67 25–37–52 0–100
VTa 45.60±20.72 30–45–60 0–100
SF 62.50±30.05 37–63–87 0–100
RE 54.75±46.17 0–67–100 0–100
MH 65.77±20.94 52–68–80 8–100
PCSa 29.96±9.00 23.80–28.77–35.01 13.70–55.75
MCSa 48.17±11.76 38.40–49.51–57.93 18.08–71.56

a Normally distributed



(p<0.01) (Tables 4, 5). Interestingly, patients with 
Duchenne muscular dystrophy had the highest MCS
(59.60±5.60), which was even higher than MCS of the
general population (51.54±8.14). PCS of patients with
COPD was comparable to PCS of patients with kypho-
scoliosis (Tables 4, 5). Men and women did not differ in
summary measures.

In addition to the results of the summary measures,
the multivariate test of the MANCOVA revealed differ-
ent values for patients with COPD and those with kypho-
scoliosis when all subscales of the SF-36 were included
as dependent variables (F=2.79, df=8, p<0.01). Using
the univariate tests values of four subscales were signifi-
cantly higher in patients with kyphoscoliosis than in
those with COPD (Table 5): Vitality, Social Functioning,
Role-Emotional, and Mental Health. This is in accor-
dance with the results from the analysis including the
summary measures with a significantly higher MCS in
patients with kyphoscoliosis, since MCS is derived from
these four subscales [15, 16]. In contrast, PCS is derived
from the other four subscales: Physical Functioning,
Role-Physical, Bodily Pain, and General Health [15, 16],
and there were no significant differences in patients with

COPD and those with kyphoscoliosis either in overall
PCS or its four subscales. The patient’s age had a slight
impact on HRQL, since Physical Functioning decreased
with age (r=−0.213, p<0.05). Other tested covariates
(FEV1, PaO2, PaCO2) had no effect on SF-36 compo-
nents. In addition, gender was not predictive for the sub-
scales of the SF-36.

Discussion

In the present study the SF-36 revealed that overall
HRQL is significantly lower in patients receiving long-
term NPPV than in the general population. The impair-
ment is due primarily to limitations in physical health
which is not surprising, since patients receiving home
mechanical ventilation usually suffer from end-stage 
disease with severe physical handicaps. Mental health
was also lower than in the general population, but this
was less marked, and mental health in patients receiving
NPPV was comparable to the reference population group
with chronic lung diseases who were not dependent on
NPPV, indicating that if severe physical limitation occurs
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Table 4 Impact on HRQL 
(SF-36) in patients receiving
NPPV: MANCOVA with PCS
and MCS as dependent vari-
ables and including covariates:
age, FEV1 (% pred.), PaO2
(room air), and PaCO2 (room
air) (HRQL health-related 
quality of life, PCS Physical
Component Summary,
MCS Mental Component 
Summary, NPPV noninvasive
positive pressure ventilation)

Table 5 SF-36 scale scores in patients receiving noninvasive pos-
itive pressure ventilation [chronic obstructive pulmonary disease
(COPD, n=78) and kyphoscoliosis (n=57)] and in reference popu-
lations (PF Physical Functioning, RP Role-Physical, BP Bodily

Pain, GH General Health, VT Vitality, SF Social Functioning,
RE Role-Emotional, MH Mental Health, PCS Physical Component
Summary, MCS Mental Component Summary)

Design Multivariate tests Univariate testsa

F df p PCS MCS

F df p F df p

Diagnosisb 4.02 2 0.02 0.08 1 0.78 7.78 1 0.01
Covariatec: age 4.25 2 0.02 7.00 1 0.01 0.92 1 0.34
Gender 1.83 2 0.17 − − − − − −

a Only listed if multivariate test was significant
b COPD vs. kyphoscoliosis
c Only listed if significant

General populationa Chronic lung diseasea COPD Kyphoscoliosis pb

PF 85.71±22.10 69.88±26.60 29.80±24.31 34.24±23.86 0.69
RP 83.70±31.73 60.62±40.48 16.91±31.28 29.09±41.04 0.12
BP 79.08±27.38 64.61±29.74 61.85±33.14 67.73±27.75 0.10
GH 68.05±20.15 51.58±21.50 36.59±17.61 42.59±18.73 0.08
VT 63.27±18.40 52.98±21.07 40.49±18.85 52.46±20.55 <0.01
SF 88.76±18.40 80.35±23.49 56.09±29.04 72.15±28.05 <0.01
RE 90.35±25.62 81.75±33.98 47.22±46.05 71.24±41.64 0.01
MH 73.88±16.38 66.75±19.05 62.35±19.55 69.77±19.79 0.02
PCS 50.21±10.24 42.64±11.50 30.00±8.33 32.24±10.67 0.78
MCS 51.54±8.14 46.94±12.50 45.32±10.34 53.05±10.24 0.01

a From [23]
b MANCOVA: univariate tests including the SF-36 subscales and the two summary measures (PCS and MCS) as dependent variables
(COPD vs. kyphoscoliosis); for further information see text



in advanced respiratory disease this does not necessarily
lead to further mental limitation. Therefore, the common
belief in domiciliary ventilator-dependent patients being
mentally impaired due to severe physical limitations is
not supported by our results. This finding corresponds to
the observations of others [4, 8, 25].

The results of the present study additionally demon-
strate that mental health in patients receiving NPPV is
affected by the underlying disease, since MANCOVA re-
vealed that patients with COPD are more impaired in
mental health than patients with kyphoscoliosis. This
was demonstrated both by the summary measures and by
the subscales of the SF-36. In addition to hypercapnic
CRF patients with COPD usually suffer from additional
impairments such as bronchospasm, chronic productive
cough, hypoxemia, and cor pulmonale. This may explain
why patients with COPD feel more impaired. In addi-
tion, CRF due to COPD is often associated with exacer-
bation with the need for hospitalization, and exacerba-
tion requiring mechanical ventilation and exacerbation
frequency have been shown to be related to impairments
of HRQL in COPD [26, 27]. Further, HRQL was also
dependent on the admission diagnosis 6 months after 
intensive care with COPD patients faring poorly [28]. 
Interestingly, in patients with Duchenne muscular dys-
trophy health perception and social aspects of SF-36
HRQL index have been reported as equivalent to those
in other groups with nonprogressive disorders using
NPPV [29], and patients with Duchenne muscular dys-
trophy had the overall best mental health in our study,
even higher than the mental health of the general popula-
tion despite severe physical limitations. However, this
finding should be interpreted with caution due to the
small number of patients with Duchenne muscular dys-
trophy included in the analysis, but might suggest coping
strategies in this group.

To our knowledge, this is the largest study on HRQL
in patients receiving NPPV, with 226 patients being en-
rolled. However, the SF-36 has been previously used in
patients with NPPV. The study by Simonds and Elliott in
which the SF-36 was sent to 116 of 180 patients receiv-
ing NPPV found the HRQL to be lower than in normals
except in two subscales (Vitality and Mental Health), but
HRQL was comparable to a group of patients in the
United States with chronic disorders [4]. Patients with
COPD and neuromuscular diseases had more limitations
in physical function than patients with kyphoscoliosis,
posttuberculosis sequelae, or poliomyelitis sequelae. SF-
36 scores on the subscales of patients in the study by 
Simonds and Elliott [4] were rather comparable to those
in our study but were somewhat higher especially in the
subscale of Role-Physical. Unfortunately, further com-
parisons are limited by the fact that detailed quantifica-
tion of mean SF-36 subscale scores were not given, and
that scores for PCS and MCS were not presented. In ad-
dition, the subgroup of patients who were sent the SF-36

questionnaire was not further characterized in that study,
and no analysis investigating the effect of physical 
parameters on HRQL and no statistically based compari-
sons between different diagnostic groups were per-
formed. Despite these limitations of the analysis of the
SF-36 the study by Simonds and Elliott [4] was the first
which presented SF-36 data of a large sample of patients
receiving NPPV in comparison to reference populations.
In addition, this study is excellent, since it was one of the
first to present data on long-term survival in patients re-
ceiving NPPV.

Our study included only noninvasively ventilated pa-
tients, none who were tracheotomized. However, a large
study on 168 predominantly neuromuscular patients con-
cluded that noninvasive methods of ventilation were more
convenient, entailed fewer adverse effects on speech, ap-
pearance, and comfort, and were preferred overall to tra-
cheotomy in patients dependent on NPPV [30]. Therefore,
the benchmark data presented here are valid for patients
using noninvasive ventilatory strategies via face masks,
but cannot be used for tracheotomized patients.

Elevated PaCO2 in patients with CRF has been found
to be correlated with increased inspiratory load and de-
creased inspiratory muscle strength [31, 32], and it has
been reported that long-term survivors of hypercapnic
respiratory failure due to COPD had a significant de-
crease in PaCO2 during spontaneous breathing following
NPPV, emphasizing the importance of maximal reduc-
tion in PaCO2 during ventilation and spontaneous breath-
ing [2]. Therefore, it has been suggested that ventilatory
therapy should be adjusted to achieve normalization of
the arterial blood gases with the best comfort for the 
patient [33, 34]. Our data showed a good correlation 
between PaCO2 during NPPV and PaCO2 during sponta-
neous breathing following NPPV, suggesting that nor-
malization of PaCO2 achieved by NPPV also results in a
significant reduction in PaCO2 during subsequent spon-
taneous breathing. This finding is supported by other ob-
servations [35]. The majority of patients, including those
with COPD, could be ventilated towards normocapnia,
although patients with COPD had higher PaCO2 values
during spontaneous breathing than the other patients.
However, PaCO2 was not a predictor of HRQL in our
study. Accordingly, PaO2 was also not a predictor of
HRQL in our study, but HRQL has been shown to be re-
lated to the severity of hypoxemia in patients with severe
COPD not dependent on NPPV in another study; howev-
er, this relationship was only detectable when using a
disease-specific questionnaire [36]. Therefore, the arteri-
al blood gas measurements were not predictive of HRQL
in our study, but further evaluation is necessary to con-
firm this observation.

One limitation of the present study is the fact that
HRQL was not measured prospectively before and after
institution of NPPV. However, longitudinal studies 
including patients with CRF due to COPD have been con-
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ducted in the past that indicate only minor changes fol-
lowing NPPV [3, 7, 9, 10]. The study by Sivasothy and
coworkers [10] used the SF-36 prospectively and 
observed significant improvements only in one of the
eight SF-36 domains (Role-Physical). In addition, SF-36
HRQL improved in one domain (Vitality) following the
institution of NPPV in patients with amyotrophic lateral
sclerosis, and here NPPV did not cause any reduction in
HRQL despite disease progression [11]. It remains un-
clear, however, whether changes in HRQL are slight due
to the nature of the disease or due to the non-condition-
specific instruments applied which might be not sensitive
enough to detect changes in HRQL. Although it has been
shown that changes in HRQL in patients with CRF can be
assessed by using the SF-36 [37, 38], it has been pointed
out that disease-specific instruments are most sensitive
and most appropriate for clinical trials in which specific
therapeutic interventions are being evaluated [12]. There-
fore, we suggest that the SF-36, as administered in the
present study, is appropriate for cross-sectional studies in-
cluding patients receiving NPPV and comparing patients
with various health statuses or diseases, but that changes
in HRQL following establishment of NPPV and ventila-
tor-associated impairment of health status may be assessed
more precisely using disease-specific instruments. There-
fore, we have additionally developed and validated a new
questionnaire during the present study which has been
specifically designed to measure HRQL in patients with

severe respiratory insufficiency receiving NPPV, the Se-
vere Respiratory Insufficiency (SRI) Questionnaire [24]
(Windisch et al., in preparation). We believe that this
questionnaire is suitable for future studies aiming at pro-
spective evaluation of changes in HRQL following the in-
stitution of NPPV. In addition, a new, validated, and prac-
ticable questionnaire has recently been introduced which
was specifically developed for patients with severe CRF
receiving long-term oxygen therapy or NPPV, the Maugeri
Foundation Respiratory 28-item set [39]. This question-
naire is currently being used in the Quality of Life Evalua-
tion and Survival Study (QuESS) [40].

In conclusion, HRQL is significantly impaired in pa-
tients receiving NPPV compared to the general popula-
tion. This is due primarily to limitations in physical
health, but less to limitations in mental health, indicating
that if severe physical limitation occurs in advanced res-
piratory disease, this does not necessarily lead to mental
limitation. However, mental health is reduced more in
patients with COPD than in those with kyphoscoliosis,
but physical parameters were not predictive for SF-36
components, indicating that HRQL is influenced by the
underlying disease, but not by physical parameters in pa-
tients receiving NPPV.
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