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ABSTRACT: The identification of the areas of quality of life (QoL) most likely to
be affected by obstructive sleep apnoea (OSA) would be an important step in the
evaluation of the impact of the disease and its treatment modalities. The objective of
this study was to describe the impact of OSA on patients’ QoL.

A list of 186 items potentially related to QoL of patients with OSA was constructed.
From this list, consecutive patients were asked, at the time of the diagnosis, to identify
the most significant items and to grade their importance on a S-point scale. The item
impact was determined from the proportion of patients who identified it as important,
and the mean importance score attributed to this item (impact score=frequencyx
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importance).

One hundred patients (82 male; mean age: 51 yrs) were interviewed. The items having
the most important impact on QoL clustered into five domains: 1) daytime symptoms; 2)
nocturnal symptoms; 3) limitation of activities; 4) emotions; and 5) interpersonal

relationships.

The impact of obstructive sleep apnoea on quality of life is not limited to excessive
daytime sleepiness. Obstructive sleep apnoea significantly contributes to the impairment
of all domains of what is usually referred to as "health-related quality of life".
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The potential impact of sleep apnoea on the health
of individuals who suffer from the disease is undeni-
able. Retrospective studies have indicated an associa-
tion between sleep apnoea and cardiovascular- and
cerebrovascular-related morbidity and mortality [1-3].
Sleep apnoea has also been linked to an increased
risk of road accidents [4]. In small studies, excessive
daytime sleepiness, fatigue, irritability and changes
in personality have also been attributed to noctur-
nal oxyhaemoglobin desaturation [5, 6] and to the
chronic sleep deprivation caused by its fragmentation
[71.

Treatment decisions are usually based on the effect
of the sleep disorders on daytime symptoms and
cardiopulmonary function, as well as on the absolute
number of episodes of apnoea or hypopnoea [§].
Nevertheless, treatment efficacy is most often mea-
sured in terms of physiological response on control
sleep recordings. Early studies in which obstructive
sleep apnoea (OSA)-related symptoms were measured,
have been limited to the description of neurocognitive
impairment related to the disease [9-12]. Thus,
the identification of the areas of patients’ health-
related quality of life (QoL) most likely to be speci-
fically affected by OSA, would be important as an
initial step in the full evaluation of the impact of the
disease and its treatment modalities. Accordingly, the
objective of this study was to describe the impact
of OSA on the QoL of patients suffering from the
disease.
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Methods
Patients

The study was conducted in French in the sleep
laboratory of Laval Hospital (Quebec City). Adult
patients with recently diagnosed OSA were eligible for
the study. Diagnostic criteria for OSA included: 1) an
apnoea plus hypopnoea index >15 (an apnoeic event
being defined as a cessation of the oronasal flow for at
least 10 s, and hypopnoea, as a 50% decrease in the
nasal pressure signal associated with a desaturation
>3% [13]), and/or arousal; or 2) typical nocturnal
home oximetry recording showing repetitive, short-
duration fluctuations in arterial haemoglobin satura-
tion in patients with excessive daytime sleepiness [14].

Item generation

First, a comprehensive list of impairments (items)
that might be important to patients with OSA was
generated. These items were drawn from a number of
sources: 1) a review of the literature dealing with QoL
in patients with sleep apnoea; 2) consultations with
clinicians with extensive experience evaluating and
treating OSA patients; 3) currently available sleepiness
questionnaires [15-17]; and 4) semi-structured inter-
views with patients with OSA. Individual interviews
were conducted until five consecutive patients could
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not elicit any additional item. Fifteen patients took
part in the semi-structured interviews. A list of 186
items was thus generated.

Item reduction and statistical analysis

From this list, 100 consecutive newly diagnosed and
untreated patients were asked to identify the items
they thought were the most significant for them, and
to grade their importance on a 5-point Likert scale
(1: this bothers me a little; 2: this bothers me some-
what; 3: this bothers me quite a bit; 4: this bothers me
a lot; and 5: this bothers me very, very much) [18].

The number of items were reduced and organized
into domains using the "clinical impact method" [19].
In this method, the impact of each item is determined
from the proportion of patients who identified it as
important, and the mean importance score attributed
to the item (impact score=frequencyximportance).
The items were ranked according to their impact
score. Those items associated with an impact score
> 1.5 (which corresponds to a mean frequency of 50%
and a mean importance of 3 on the 5-point Likert
scale) were retained for further analysis. The related
items were then grouped into domains on the basis of
the authors’ clinical judgement. Within each domain,
a correlation matrix was generated to identify the
pairs of highly correlated items (Pearson’s coefficient
of correlation >0.50). From each of these pairs, the
number of items were further reduced by eliminating
the item with the lowest impact score, providing that
the items were felt to measure the same construct.

The "clinical impact method" was preferred over
the "factor analysis method", in which mathematical
linkage between items is explored. Although both
methods may lead to the selection of different items,
significant overlap usually exists when they are com-
pared. Neither of the methods has proved superior to
the other in selecting items to describe QoL in specific
health conditions [19]. The "clinical impact method"
was selected for clarity and simplicity, and to preserve
face and content validity.

Impact scores according to the method of diagnosis

Since the patients diagnosed with OSA by home
oximetry may have more severe disease (at least in
terms of oxygen desaturation) than those identified
by polysomnography, the impact scores obtained
for each item according to the method of diagnosis
were also compared. This was done by comparing
the impact score distribution and rank order in both
groups using an unpaired t-test and a Spearman’s
rank correlation analysis.

Results

Patients

Fifteen patients contributed to the item generation
process. Then, 104 consecutive patients were invited
to participate in the item reduction process. Four of

Table 1.—Clinical and sociodemographical characteristics
of the study patients

Characteristics Phases of the study
Item Item
generation reduction
Patients n 15 100
Sex M:F 13:2 86:14
Age yrs 54+8 51£10
Method of diagnosis
Polysomnography n 8 69
Nocturnal oximetry n 7 31
Body mass index 34+6 3619
Neck circumference cm 42+4 43+4
Apnoea/hypopnoea index” 2619 41124
Duration of symptoms 8 (2-25) 10 (0.5-40)
median (range)
Living with a spouse n 13 93
Currently working 11 72
Education yrs 1443 14+4

Data are presented as meantSD unless otherwise stated.
M: male; F: female. #: p=0.09 (two-sided unpaired t-test).

them were excluded from the analysis: one declined
participation and three were not available for inter-
view. The demographical and clinical characteristics
of the patients who contributed to the item generation
and item reduction are summarized in table 1. No
significant differences in sociodemographical or clin-
ical characteristics were found between the patients
who were interviewed, either in the item generation or
the item reduction phases of the study.

Item reduction

From the initial pool of 186 items, 83 had a mean
impact score >1.5. Using clinical judgement, these 83
items were grouped into five domains: 1) daytime
symptoms; 2) nocturnal symptoms; 3) limitation of
activities; 4) emotions; and 5) interpersonal relation-
ships. Within each domain, by eliminating items
measuring the same impairment, the number of
items was brought down to 33. These domains and
items thus represent the areas of patients’ QoL that
are most affected by OSA (table 2).

Impact scores according to the method of diagnosis

No major differences were found in the impact
scores obtained from patients diagnosed with OSA
using home oximetry and those in whom the diagnosis
was made with polysomnography (home oximetry;
meantsp impact score: 1.55+0.96, interquartile
range: 0.77-2.10 versus polysomnography; 1.40+0.78,
0.86-1.87; p=0.09). A very high agreement on the
rank of impact scores in both groups was also
found (Spearman’s coefficient of correlation: 0.88;
p<0.0001). This finding indicated that the impact
scores attached to each item were similar in both
groups and supported the hypothesis that the impair-
ment of QoL is only loosely correlated with OSA
severity.
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Table 2. —Item reduction: highest scoring of the original 186 items in 100 consecutive and untreated patients

Domains and items Frequency” Importance Impact score
Diurnal symptoms
Unrefreshing sleep 90 3.8 3.42
Excessive fatigue 77 4.2 3.26
Difficulty staying awake 81 4.0 3.20
Falling suddenly asleep 56 34 1.91
Congested nose upon awakening 62 3.1 1.91
Difficulty with memory 63 3.0 1.88
Aching all over upon awakening 52 3.5 1.80
Attention deficit 57 3.1 1.79
Lack of concentration 55 3.2 1.77
Nocturnal symptoms
Snoring 96 34 3.23
Waking up often during the night 83 34 2.80
Waking up often to void 87 3.0 2.59
Waking up feeling like you were choking 65 3.7 2.41
Dry mouth upon awakening 72 3.0 2.16
Waking up early in the morning 70 2.8 1.95
Restless sleep 61 2.7 1.65
Activities
Falling asleep if not active 87 3.5 3.02
Fighting the urge to fall asleep 85 3.6 3.02
Need of naps during the day 75 3.1 2.30
Difficulty staying awake while reading 67 34 2.27
Difficulty staying awake while driving 47 4.2 1.98
Feeling that activities require an extra effort to complete 50 39 1.95
Diminished performance at work 44 4.2 1.85
Emotions
Feeling impatient 69 4.0 2.73
Concerns about weight 74 3.7 2.73
Always feeling unable to regain strength 64 4.0 2.58
Feeling anxious 59 4.1 241
Feeling depressed 53 39 2.07
Concerns about health 45 3.8 1.70
Social interactions
Bothering the sleep of the partner 74 4.1 3.04
Reluctance to stay overnight with friends due to snoring 53 4.1 2.18
Lack of interest in going out 51 3.6 1.82
Concerns about bothering others 42 4.2 1.76

#. proportion of patients who identified this item as important; ¥: mean importance (on a 5-point Likert scale) of this item

among the patients who identified it as relevant.

Discussion

The impact of OSA on QoL is not limited to
excessive daytime sleepiness and an increased risk of
cerebrovascular and cardiovascular events. From the
results of this study, it is concluded that OSA clearly
affects important domains of QoL which remain
unexplored in the sleep laboratory. The concept of
health-related QoL wusually refers to the patients’
perception of performance in at least one of four
important domains: 1) somatic sensation; 2) physical
function; 3) emotional state; and 4) social interaction
[20]. The domains of QoL elicited by the patients who
participated in this study corresponded to the same
dimensions.

In addition, this study was helpful in clarifying
the clinical features of OSA. Symptoms commonly
attributed to OSA [21] did not emerge as pre-
dominant symptoms reported by the patients in
this study. Interesting examples included morning
headaches (frequency: 48%; mean importance:

2.7; impact score: 1.28) and nocturnal oesophageal
reflux (which was not elicited from any of the
patients).

Given the lack of correlation between the impair-
ment of QoL and the severity of sleep apnoea [22], it is
the authors’ view that QoL should be measured
directly. The measurement of physiological para-
meters cannot be used as a surrogate outcome for
health-related QoL in sleep apnoea. Recently, a
number of investigations have included the measure-
ment of QoL in the assessment of the effect of
treatment modalities in OSA [23-25]. Most have used
generic instruments (such as the Medical Outcome
Survey, Short Form (SF)-36 [26]) to do so. Although
generic questionnaires are designed to measure all
important aspects of QoL, they are less likely to detect
change in QoL than a disease-specific questionnaire
which focuses on specific areas of QoL [27]. Such
a disease-specific questionnaire is clearly in need in
OSA research [28].

The development of an OSA-specific questionnaire
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should therefore be preceded by identification of the
areas of QoL most affected by the disease. This
study should be seen as an preliminary step in the
development of such a questionnaire. The develop-
ment of the Sleep Apnoea QoL Index [29] was
initiated with a study using the same methodology
as that adopted in this study. Those investigators used
only the "impact method" to reduce their items and to
group them into domains. Both studies resulted in the
identification of items that were remarkably similar.
This finding supports the content validity (i.e. the
instrument’s comprehensiveness) of the Sleep Apnoea
QoL Index. However, this study differs from their
work in that only patients who had not yet received
any treatment were included. It was felt that the
inclusion of consecutive patients, at the time the
diagnosis of OSA was made and before the initiation
of any therapy, would better reflect the true impact of
the disease on patients’ QoL.

To illustrate this point, the two items that ranked
highest in each domain in this study were selected
(table 2). The impact score of each item was then
compared to that found by FLEMoNs and REIMER [29]
for the corresponding item. Although many items
were elicited in both studies, there were often large
differences in their impact scores. This finding was
interpreted as a possible consequence of the difference
in the study populations in the two studies. Whereas
80% of the patients included in FLEMONS and REIMER's
[29] study had attempted some type of therapy, only
patients who were untreated were included in this
study. It could be hypothesized that the inclusion of
treated patients in a study aimed at the identification
of the domains of QoL most affected by the disease,
may underestimate the true impact of the disease.
Consequently, this situation may bear on the rele-
vance of items selected for inclusion in the final
questionnaire and its measurement properties which
remain to be determined.

In conclusion, the impact of obstructive sleep
apnoea on quality of life is not limited to excessive
daytime sleepiness. It is clear from this study that
quality of life assessment in obstructive sleep apnoea
must tap into major areas that include daytime
symptoms, nocturnal symptoms, limitation of activi-
ties, emotional function and interpersonal relation-
ships. Hence, obstructive sleep apnoea significantly
contributes to the impairment of all domains of what
is usually referred to as "health-related quality of life".
The limited correlation between the impairment of
quality of life and the severity of sleep apnoea
reinforces the need for direct measurement of health
status in obstructive sleep apnoea. The items identified
in this descriptive study will be used to construct a
new obstructive sleep apnoea-specific quality of life
questionnaire. In the absence of a "gold standard"
defining quality of life in obstructive sleep apnoea, the
validation of such a questionnaire must rely on an
approach called "construct validation". This process
involves comparisons between measures (such as ques-
tionnaire scores and laboratory data) and examines
the logical relations that should exist between them
[27].
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