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ABSTRACT: Measurements of health-related quality of life (HRQL) have not been
reported in patients with chronic alveolar hypoventilation (CAH) before starting home
mechanical ventilation. The purpose of this study was to investigate quality of life in a
population of such patients.
Forty-four consecutive patients with CAH due to previous polio, scoliosis, healed

pulmonary tuberculosis or neuromuscular disease answered a battery of condition
specific and generic (Sickness Impact Profile, Hospital Anxiety and Depression scale,
Mood Adjective Check List) self-report questionnaires. Spirometry, arterial blood
gases and overnight oxygen saturation were measured.
Patients with untreated CAH had significantly impaired HRQL compared to

historical data from a healthy reference population. Sleep-related problems were
frequent. Age, underlying disease, and standard bicarbonate correlated significantly
with HRQL measures, albeit with modest levels of explained variance (8–37%).
Patients with chronic alveolar hypoventilation due to neuromuscular or restrictive

chest wall disorders had severely impaired health-related quality of life. Age, the
underlying disease and severity of hypoventilation are each related to the health-related
quality of life decrements. Health-related quality of life measurements add important
information to traditional clinical observations.
Eur Respir J 2002; 19: 113–120.
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Chronic alveolar hypoventilation (CAH), caused by
neuromuscular or restrictive chest wall disorders is
usually most marked during sleep [1]. The predomi-
nant symptoms are disturbed sleep, tiredness, morning
headache and breathlessness [1]. Noninvasive home
mechanical ventilation is effective in providing
nocturnal ventilatory support in these patients, with
improvement in blood gases and relief of symptoms
[2–4].

In recent years, increasing interest in health related
quality of life (HRQL) measurements has provided
information on the impact of chronic diseases on
functioning and wellbeing [5–8]. Several instruments
with satisfactory reliability, validity, interpretability
and responsiveness are frequently used in clinical
studies of diseases where impairments are incurable or
insufficiently understood and where the realistic goal
of care is to make patients9 lives as comfortable,
functional and satisfying as possible [9]. Generic
instruments such as the Sickness Impact Profile
(SIP) [10] have been shown to be sensitive enough to
identify specific dysfunction profiles in several clinical
conditions [11–14].

The few reports concerning HRQL in patients with
CAH due to neuromuscular or restrictive chest-wall
disorders focus on patients already receiving treat-
ment [15, 16] and give little information about the
effects of CAH per se on HRQL. Thus, there is a need

for more information about the degree of dysfunction
and consequent reduction of various aspects of quality
of life in patients suffering from CAH.

The aim of this study was to investigate consecutive
patients with untreated CAH due to neuromuscular
or restrictive chest-wall disorders to: 1) describe their
HRQL; 2) explore any differences in HRQL among
the different diagnostic groups; and 3) correlate the
HRQL results with clinical observations and measure-
ments.

Material and methods

The study was approved by the Committee for
Medical Research Ethics at Göteborg University. All
participants gave written informed consent.

Study subjects

The study group comprised consecutive patients
(w16 yrs) living in the western part of Sweden (y1.5
million inhabitants), Lund (y700,000 inhabitants) and
Örebro (y275,000 inhabitants). They were recruited
over a 3-yr period (1992–1995) from patients referred
to the Dept of Pulmonary Medicine for evaluation
of hypoventilation due to neuromuscular disorders,
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previous polio, sequelae of healed pulmonary tuber-
culosis (TB) sequelae, scoliosis or other thoracic
deformity. Patients were included if the following
criteria were met: 1) Chronic alveolar hypoventilation
(o2 observations of daytime arterial CO2 tension in
arterial blood (Pa,CO2)o6.2 kPa); 2) stable clinical
condition for 3 weeks prior to the investigation;
3) presumed ability to handle home mechanical
ventilation; 4) informed consent.

Of 58 consecutive patients, 44 fulfilled these criteria.
Their mean¡SD age was 63¡10.0 yrs. Eleven patients
had scoliosis, 12 previous polio, 17 TB sequelae, 2
muscular dystrophy, one ankylosing spondylitis and
one diaphragm weakness (table 1). Twelve patients
were receiving long-term oxygen treatment when they
entered the study. Five patients were wheel-chair
dependent.

Fourteen of the initially referred patients were not
included in the study; four were in an unstable clinical
condition or were receiving invasive ventilatory
support, two had none of the relevant underlying
diagnoses, three proved not to have Pa,CO2o6.2 kPa,
four were judged not to be able to handle home
mechanical ventilation and one was missed due to
logistical reasons.

Physiological measurements

Arterial blood gases. One sample was obtained from
the radial artery after 30 min of rest in the supine
position in the afternoon. One sample was also
obtained in the morning before subjects left their
beds. Measurements were made using Radiometer
ABL2 (Radiometer, Copenhagen, Denmark). Measure-
ment of oxygen saturation (Sa,O2) during the night was
made by pulse oximetry (Ohmeda Oxymeter 3700,
Louisville, KT, USA). The mean Sa,O2 was calculated
electronically. Spirometry (slow vital capacity) was
performed according to the guidelines of the European
Respiratory Society [17].

Social life. Patients were asked about their marital
status, economic status, employment and satisfaction
with social life.

Health-related quality of life measures. A set of self-
report HRQL questionnaires were used according to a
conceptual and measurement model (table 2) with the

Table 1. – Age, lung function and blood gases in patients with chronic alveolar hypoventilation

All patients Scoliosis Previous polio TB sequelae

Subjects n 44 11 12 17
Male % 46 36 42 41
Age yrs 61 (12.5) 59 (14.3) 58 (8.3) 67 (7.0)
VC L 1.2 (0.4) 1.0 (0.3) 1.3 (0.5) 1.2 (0.4)
FEV1 L 0.8 (0.35) 0.7 (0.3) 1.0 (0.4) 0.7 (0.25)
Daytime Pa,CO2 kPa 7.3 (0.85) 7.0 (0.65) 7.0 (0.95) 7.6 (0.8)
Daytime Pa,O2 kPa 8.1 (1.4) 8.0 (1.5) 8.3 (1.3) 7.9 (1.3)
Standard bicarbonate mmol?L-1 30.5 (2.3) 30.0 (1.8) 30.0 (1.4) 31.5 (2.7)
Mean nocturnal Sa,O2 % 87 (5.9) 85 (6.2) 87 (6.2) 88 (6.0)
Morning Pa,CO2 kPa 8.1 (1.0) 7.8 (0.9) 7.9 (1.15) 8.2 (1.1)

Data are presented as mean and standard deviation for all patients and for the major diagnostic groups. Diagnoses for
patients not included above; Diaphragm weakness (1), Ankylosing spondylits (1), muscular dystrophy (2). TB: tuberculosis;
VC: vital capacity; FEV1: forced expiratory volume in 1 second; Pa,CO2: CO2 tension in arterial blood; Pa,O2: O2 tension in
arterial blood; Sa,O2: arterial oxygen saturation.

Table 2. – Proposed conceptual and measurement model
of health related quality of life in chronic alveolar
hypoventilation. Modified from SULLIVAN et al [9]

Concepts Instruments

Disease-related
and generic

Respiratory, sleep
oriented and generic

Condition-specific MRC
Complaints/ Breathlessness
consequences Sleep-related problems

Sleep disturbances
Daytime hypersomnolence
Morning headache

Generic: functional health SIP
Physical/ mobility Overall
oriented consequences Physical dimension

Ambulation, Mobility,
Body care/ movement,

Sleep/ rest, Home
management, Work,
Recreation/
pastimes, Eating

Social/ emotional/ SIP
cognitive consequences Psychosocial dimension

Social interaction,
Emotional behaviour,
Alertness behaviour,
Communication

Generic: Mental health HAD
Distress/ well-being Depression

Anxiety
MACL

Overall
Pleasantness/

unpleasantness
Activation/ deactivation
Calmness/ tension

Overall quality of life Global rating

MRC: Medical Research Council; SIP: Sickness Impact
Profile; HAD: Hospital Anxiety and Depression scale;
MACL: Mood Adjective Check List.
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instruments ordered along a continuum of concepts
from condition-specific through functional health and
mental wellbeing to overall quality of life [9]. The gene-
ric questionnaires are well known, have high validity
and reliability and have been used in several studies
of HRQL [11–15, 18, 19]. The patients answered the
questionnaires assisted by a research nurse.

Breathlessness. Breathlessness was evaluated using
four questions from part of the widely used Medical
Research Council questionnaire [20]. The questions
had a yes/no response format and provided a scale from
1–5 to reflect the degree of disability. Patients were also
asked if they were breathless at rest.

Sleep-related problems. An 18-item questionnaire on
sleep quality and related problems was included which
has been developed and used in a Swedish stress
research programme [21]. In this instrument a four
point categorical scale indicates degrees of severity:
never/almost never, sometimes, once a week and
always/almost always. A sleep scale with satisfactory
reliability that was created in an earlier study was also
used [15]. This contains three items: difficulty in
initiating sleep, difficulty in maintaining sleep and
irregular sleep, with high scores indicating problems.

Functional health. Functional status was measured by

the Swedish version [18] of the Sickness Impact Profile
(SIP) [10], which describes the patients9 overall health
status. It contains 136 items grouped into 12 categories
(table 3). The SIP includes calculation of physical and
psychosocial dimension scores and an overall aggre-
gation of the 12 categories (Overall SIP score). Each
item deals with a specified dysfunction. Respondents
are requested to mark only those items that describe
limitations experienced today in relation to their
health. Scores for 12 categories, two dimensions and
the overall SIP are calculated from item weights, and
expressed as the percentage of maximum dysfunction
to form a scale of 0–100. Thus, high scores indicate
dysfunction. A cut-off pointw10 was applied for severe
dysfunction [22].

Mental health. The Hospital Anxiety and Depression
scale (HAD) was used to detect psychiatric morbidity
[23]. It consists of 14 items on a four-point scale and
gives separate scores for anxiety and depression. Scores
v8 indicate no clinical distress, scores of 8–10 indicate
possible psychiatric morbidity and scoresw10 probable
pathological levels of distress. It has previously been
adapted to Swedish conditions [19].

The Mood Adjective Check List (MACL) measures
emotional states and mental wellbeing [24]. The short
form of the 71-item questionnaire contains 38 items
categorized into three dimensions (table 3). Each

Table 3. – Mean scores from The Sickness Impact Profile (SIP), The Hospital Anxiety and Depression scale (HAD) and
The Mood Adjective Check List (MACL) for the study sample, a healthy reference population and patients with severe
chronic obstructive pulmonary disease (COPD)

CAH Healthy reference Population COPD

n 44 89 21
% male 46 56 57
Mean age (SD) 63 (10.0) 63 (7.6) 64 (6.7)
SIP Overall 10.3 (8.0–12.6)} 2.2 (1.5–3.0) 10.6 (7.4–13.8)

Physical dimension 11.6 (8.0–15.3)} 0.8 (0.3–1.3) 10.1 (5.8–14.3)
Ambulation 19.3 (14.6–24.0)} 1.4 (0.5–2.4) 22.5 (16.9–28.1)
Body care/movement 9.3 (5.0–13.7)} 0.7 (0.2–1.2) 4.2 (0.2–8.3)
Mobility 9.0 (4.7–13.2)} 0.4 (0.0–1.0) 11.8 (5.5–18.1)

Psychosocial dimension 5.9 (4.0–7.9)} 2.9 (1.4–4.4) 8.1 (4.8–11.3)
Emotional behaviour 13.1 (7.5–18.6)} 3.7 (1.9–5.5) 8.1 (3.6–12.7)
Social interaction 4.5 (2.6–6.4)# 2.8 (1.5–4.2) 12.3 (7.3–17.4)
Alertness behaviour 4.4 (2.0–6.9) 2.9 (0.8–5.0) 3.6 (0.2–6.9)
Communication 3.4 (1.3–5.6) 2.4 (0.4–4.5) 4.4 (0.9–7.8)

Free standing categories
Sleep/rest 16.4 (11.9–20.9)} 5.9 (4.0–7.8) 13.4 (9.0–17.8)
Home management 15.9 (10.1–21.8)} 0.9 (0.2–1.7) 23.9 (15.2–32.6)
Work 27.3 (17.4–37.1)}# 3.4 (0.7–6.2) 7.6 (0.1–15.1)
Recreation/pastimes 13.9 (8.3–19.5)}# 7.1 (5.0–9.2) 29.3 (21.0–37.5)
Eating 2.2 (0.9–3.5)}# 4.8 (3.4–6.2) 21.3 (16.0–26.6)

HAD
Anxiety 6.6 (5.0–8.1)} 4.4 (3.6–5.1) 6.4 (4.5–8.4)
Depression 3.7 (2.8–4.6) 3.3 (2.7–3.8) 5.3 (3.9–6.7)

MACL Overall 3.06 (2.91–3.21)} 3.27 (3.19–3.36) 2.9 (2.6–3.1)
Pleasantness/unpleasantness 3.17 (3.00–3.34) 3.30 (3.20–3.40) 2.9 (2.6–3.1)
Activation/deactivation 2.95 (2.79–3.12)} 3.30 (3.20–3.40) 2.9 (2.7–3.1)
Calmness/tension 3.05 (2.88–3.22) 3.21 (3.09–3.34) 2.9 (2.6–3.2)

Data are presented as mean and 95% confidence intervals for the mean are given in parentheses; data for Healthy References
and for COPD-patients have by the courtesy of the authors, been extracted from reference [11]; }: significant (pv0.05)
difference between chronic alveolar hypoventilation (CAH) and Healthy subjects; #: significant (pv0.05) difference between
CAH and COPD.
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dimension has been given a bipolar form. The patients
indicate their current emotional state by marking a
scale from 1–4. High scores indicate a positive
emotional state. The scores of these dimensions may
in turn be aggregated into an overall MACL score,
which has been shown to be a good indicator of
general wellbeing [24].

Global quality of life. The global quality of life rating
was adopted from the European Organization for
Research and Treatment of Cancer core Quality of Life
Questionnaire QLQ-C30 [25] with a 1–7 response
format from very poor to excellent.

To put the HRQL assessment in the patients
studied into perspective, their results were compared
to those of two populations, a health population and a
sample of patients with chronic obstructive pulmo-
nary disease (COPD) with similar age and forced
expiratory volume in one second (FEV1) as the
presently investigated patients. Data for these two
comparison groups were taken from a previous
publication by the present authors [11].

Statistical methods. Data are presented as means, 95%
confidence intervals for the mean, standard deviations
(SD) and range.

Kruskal-Wallis nonparametric one way analysis of
variance (ANOVA), was used to compare HRQL
results between diagnostic subgroups. If significant,
Fisher9s nonparametric permutation test [26] was used
post hoc for pairwise comparison.

For comparison between patients with CAH and
healthy subjects or patients with COPD, Fisher9s
nonparametric permutation test was applied.

Pitman9s nonparametric permutation test [26] was
used to test associations between selected variables in
groupings A-D (outcome variables) versus E (back-
ground variables): A) condition-specific complaints
(sleep scale, breathlessness, SIP sleep/rest); B) func-
tional health (overall SIP, SIP physical dimension,
and SIP psychosocial dimension); C) mental health
(overall MACL); D) overall quality of life (global
quality of life rating); E) background variables (age,
vital capacity, standard bicarbonate, morning arterial
Pa,CO2, diagnostic groupings (TB sequelae versus all
others and previous polio versus all others)).

The level of correlation was given by Pearson
correlation coefficients. Independent predictors of
the outcome variables were selected using Mantel9s
technique of pooling applied to Pitman9s permuta-
tion test, a nonparametric partial correlation analysis.
Multiple regression analysis was used to quantify the
level of explained variances by the selected predictors.

All significance tests were two-tailed, with pv0.05
taken as statistically significant.

Results

Physiological measurements

Lung function data and daytime and nocturnal
blood gases showed values typical for patients with

chronic alveolar hypoventilation due to neuromus-
cular or restrictive chest wall disorders (table 1).

Social life

Seventy per cent of the patients were married.
Twenty-four per cent were gainfully employed and, of
these, 90% were satisfied with their occupation.
Satisfaction with relations and family members was
reported as being 65%. A good or very good economic
situation was reported by 90% of the patients and 84%
reported satisfactory leisure time.

Health-related quality of life

Breathlessness and sleep. Only five patients (11%)
reported breathlessness at rest. Thirty (68%) patients
reported breathlessness during ordinary walking.
Sleep-related problems were frequent (fig. 1). The
most common problems were difficulty in maintaining
sleep (61% of patients) and excessive daytime sleepiness
(57% of patients). Only 34% of the patients felt
refreshed by sleep.

Functional health. The mean overall SIP score was high
(10.3). The physical dimension was markedly affected
with a mean score of 11.6, whereas the psychosocial
dimension was only slightly affected. Most dysfunc-
tion, with mean scores w10, was found in the areas:
ambulation, emotional behaviour, sleep/rest, home
management, work and recreation/pastimes (table 3).
Compared to published data from a healthy reference
population [11] the study sample showed significantly
more dysfunction in all SIP categories except for social
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Fig. 1. – Sleep-related problems reported by the patients to occur
once a week or always/almost always. Data are given as the
proportion of patients reporting the problem.
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interaction, alertness behaviour, communication and
eating (table 3).

Mental health. The HAD scores for anxiety and
depression are shown in table 3. Eleven per cent had
scores between 8–10 (possible psychiatric morbidity)
and 23% exceeded 10 points (probable pathological
level of distress) on the HAD anxiety scale. The
corresponding figures for the HAD depression scale,
were 9 and 2%, respectively. Mental wellbeing as
measured by the overall MACL was on average 3.1,
which is significantly less than in a healthy reference
population (table 3).

Global quality of life. The global quality of life rating
reached a mean value of 4.1 (range 2–7) which is low
compared to 5.2 in a general population [27].

Health-related quality of life by sex and age. There were
no significant differences in HRQL between males and
females. Age however, had an impact. Patientsw70 yrs
of age (n=11), compared to thosev70 yrs of age (n=33),
had significantly higher scores in Overall SIP (16.6
versus 10.1, SD 7.1 and 7.4), SIP physical dimension
(19.1 versus 10.7, SD 10.2 and 11.2) and in the SIP
categories sleep/rest (25.4 versus 13.3, SD 19.5 and 13.3)
and ambulation (27.5 versus 16.8, SD 7.0 and 16.3).

Health-related quality of life by underlying,
diagnosis. Five out of 12 patients with previous
polio, eight out of 11 patients with scoliosis and 16
out of 17 patients with TB sequelae reported
breathlessness during walking. No patient with
previous polio, one of 11 with scoliosis and four of
17 with TB sequelae reported breathlessness at rest. As
the ANOVA results were nonsignificant, pairwise
significance tests were not performed.

Functional health in the three major subgroups is
illustrated in figures 2 and 3. A tendency for higher
scores in patients with TB sequelae was observed in
overall SIP, the two dimensions and the 12 categories
(figs. 2 and 3). However, a significant difference was

seen only in the category sleep/rest, where patients
with tb sequelae were more affected than both those
with previous polio (pv0.01) and scoliosis (pv0.01).

Mental health as measured with MACL showed a
significant difference (pv0.05) only in MACL activa-
tion/deactivation where patients with TB sequelae
were more affected than those with previous polio
(mean (95% CI): 2.7 (2.5–3.0) versus 3.3 (3.0–3.6)).
The distribution of patients with no, possible or
probable pathological distress in the two HAD
categories anxiety and depression was similar in the
three major diagnostic groups. Patients with TB
sequelae had a significantly lower (pv0.05) global
quality of life than patients with previous polio (3.5,
range 2–7 versus 4.9, range 3–7).

Correlation analyses between health-related quality
of life and selected background variables. There were
few significant correlations between background and
outcome variables (table 4). Apart from age, which
correlated with breathlessness (r=0.50), SIP sleep/rest
(r=0.29) and SIP psychosocial functioning (r=0.30),
only one clinical measurement correlated with HRQL:
standard bicarbonate concentration correlated with
breathlessness (r=0.38) and SIP psychosocial func-
tioning (r=0.30).

Partial correlation analysis showed that TB seque-
lae, age and standard bicarbonate were independent
predictors of breathlessness (table 4). Tb sequelae
versus all other diagnoses and previous polio versus all
other diagnoses were equally strong predictors of SIP
sleep/rest and global quality of life.

Multiple regression analysis of independent pre-
dictors (table 4) gave a range of 8–37% explained
variance. Thirty seven per cent of the total variance in
breathlessness was explained. Of SIP psychosocial
dimension, 18% of the variance was explained.
Relatively low levels of explained variance for other
predictors were seen (data not shown).
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Discussion

The present study has shown that patients with
CAH due to neuromuscular or restrictive chest wall
disorders are affected in many vital areas of functional
status, particularly those relating to physical activity.
Compared to historical data from a healthy reference
population [11], the patients studied here showed
greater dysfunction in all SIP areas except social
interaction, communication, alertness behaviour and
eating (table 3). There were also significant differences
in mental health (table 3). It thus seems clear that
these patients have a severely impaired HRQL.

There are very few previous reports of HRQL in
patients with CAH before treatment. MILLER et al.
[28] attempted to evaluate the influence of hypoventi-
lation on HRQL in patients with Duchenne muscular
dystrophy. Patients already receiving treatment were
asked to report what they remembered about their
quality of life and satisfaction with their vocation,
education and recreation before treatment. The figures
were then compared with what they felt at the time of
investigation. Despite restrictions in daily life both
before and after ventilator use, quality of life was
considered fairly good. Except for this study, there are
to the best of the authors9 knowledge no publications
on HRQL in untreated patients with CAH, so the
present study adds new information of clinical value.

The limitations in several SIP categories, e.g. ambu-
lation, home management and work are not surprising
since several patients were physically handicapped due
to their underlying disease. However, the marked dys-
function in SIP emotional behaviour cannot be easily
predicted from the underlying diagnoses. This cate-
gory contains items reflecting anxiety, irritation, low
self-confidence, etc. In a previous study by PEHRSSON

et al. [15], patients treated with home mechanical
ventilation for CAH due to scoliosis, previous polio,
TB sequelae or neuromuscular diseases showed only
slight dysfunction (mean value 3.8 versus 13.7 in the
present study) in emotional behaviour. The patients in
the present study were not yet treated. It is therefore
possible that chronic hypoventilation per se explains
the pronounced dysfunction in emotional behaviour
in these patients. Other psychosocial areas of the SIP,

such as social interaction, alertness behaviour and
communication were only slightly affected.

Sleep-related problems were common as indicated
both by the sleep questionnaire and by the SIP sleep/
rest category (fig. 1 and table 3). These results are
consistent with the general clinical impression that
patients with CAH have major sleep disturbances.

The investigated population is heterogeneous since
various underlying diseases can cause hypoventila-
tion. Figures 2 and 3 indicate different HRQL patterns
for patients with TB sequelae and previous polio.
Although statistically significant differences appeared
only in SIP sleep/rest, figures 2 and 3 suggest a pattern
of differences in several additional functional health
areas as well. The fact that patients with TB sequelae
were older could have contributed to the observed
differences between patients with TB sequelae and
previous polio respectively. In the total study sample,
patients agedvw70 yrs showed significant differences
in the overall SIP, in SIP physical dimension and
in the SIP categories sleep/rest and ambulation. Of
11 patients w70, six had TB sequelae while none
had previous polio. It is known from other health
status investigations that physical functioning slowly
deteriorates with age and that there is a marked
acceleration after 70 yrs of age [29]. The bivariate,
partial and multiple correlations demonstrate the
importance of both age and underlying diagnosis.
Unfortunately the study sample was not big enough to
make corrections for age in the different subgroups.

To put the present results into perspective, the
study population was compared to a population of
COPD patients with obstructive ventilatory impair-
ment as well as a similar FEV1 [11]. Although the
dysfunction profiles were similar (table 3) as well as
the overall SIP and the SIP physical dimension, there
were some distinct differences between patients with
CAH and severe COPD. The patients studied here
reported significantly more dysfunction in work and
less dysfunction in social interaction and recreation/
pastimes than did those with COPD. Another clear
and probably specific difference concerned eating
behaviour, where CAH-patients did not show any
dysfunction similar to COPD patients (table 3). This
is in accordance with previous findings with regards

Table 4. – Relationships between selected background and outcome variables in patients with chronic alveolar
hypoventilation (n=44)

Background variable

Outcome variable Age Standard bicarbonate Polio/other TB/other

Breathlessness 0.001 0.012 0.014# 0.002
Sleep Scale NS NS 0.047 NS

SIP sleep/rest 0.045#
NS 0.034 0.008

Overall SIP NS NS 0.052 NS

SIP Physical dimension NS NS NS NS

SIP Psychosocial dimension 0.034 0.014 NS NS

Overall MACL NS NS 0.017 NS

Global QL NS NS 0.040 0.034

P-values (pv0.05) from permutation tests are given. SIP: Sickness Impact Profile; MACL: Mood Adjective Check List;
Global QL: global quality of life rating; #: nonsignificant after partial correlation, Mantel9s test; NS: nonsignificant; TB:
tuberculosis.
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malnutrition as a serious problem in the late stages of
COPD [30] while it has not been identified as a major
problem among patients with CAH due to neuromus-
cular or restrictive chest wall disorders. However, the
authors conclusions are drawn with the reservation
that comparisons have been performed with historical
data and not data from individuals matched for age,
sex and socioeconomic status.

The few correlations found between clinical obser-
vations (table 4) and HRQL measurements were weak
or moderate (rv0.50). This is in line with other studies
of patients with chronic conditions, which repeatedly
demonstrate a lack of association between clinical
observations and HRQL variables, e.g. emotional
wellbeing measurements [12, 13, 19]. Furthermore, it
does not seem likely that concepts such as mental
wellbeing or global quality of life could be explained
in terms of lung function, blood gases or other
surrogate measures. However, the correlations found
between standard bicarbonate and breathlessness and
SIP psychosocial functioning may reflect the impact of
the hypoventilation per se. Further support for the
connection between HRQL and degree of hypoventi-
lation is the fact that low standard bicarbonate
correlated with good mental wellbeing after noninva-
sive positive pressure ventilation (NIPPV) in the study
by PEHRSSON et al. [15].

Since chronic alveolar hypoventilation due to
neuromuscular or restrictive chest disorders, is an
uncommon condition, the authors consider the pre-
sent study group to be relatively large. Nevertheless,
the size of the sample was limited and the underlying
diagnoses heterogeneous which hampers the analysis.
Thus, the subgroups were too small to allow adjust-
ments by e.g. age and sex. However, despite these
limitations it was concluded that patients with chronic
alveolar hypoventilation caused by neuromuscular or
restrictive chest wall disorders have a severely im-
paired health-related quality of life, especially in areas
of functional health. Age, the underlying disease and
severity of hypoventilation, as measured by standard
bicarbonate, relate to these health-related quality
of life decrements. Well established self-assessment
instruments that measure the various aspects of
health-related quality of life can give a more com-
prehensive picture of the patient9s situation.
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