
Review

Quality of life in obstructive sleep apnea:
a systematic review of the literature

Cheryl A. Moyera,*, Seema S. Sonnada,b, Susan L. Garetzc,
Joseph I. Helmand, Ronald D. Chervine

a
Consortium for Health Outcomes, Innovation, and Cost-Effectiveness Studies (CHOICES), Department of Internal Medicine,

University of Michigan School of Medicine, 300 North Ingalls Street, 3A00 NIB, Box 0409, Ann Arbor, MI 48109-0409, USA
bDepartment of General Surgery, University of Michigan Health System, Ann Arbor, MI, USA

c
Department of Otolaryngology — Head and Neck Surgery, University of Michigan Health System, Ann Arbor, MI, USA

d
Department of Dentistry-Surgery, Division of Oral Surgery, University of Michigan Health System, Ann Arbor, MI, USA

eDepartment of Neurology, University of Michigan Health System, Ann Arbor, MI, USA

Received 30 August 2000; received in revised form 6 November 2000; accepted 15 November 2000

Abstract

Objective: To review the literature on obstructive sleep apnea (OSA) and health-related quality of life (HRQOL).

Background: OSA affects nearly one in four men and one in ten women aged 30–60 years in the United States. Health

consequences of OSA can include neuropsychiatric and cardiovascular sequela that disrupt professional, family, and social life

and negatively impact HRQOL.

Methods: We conducted a comprehensive review of the literature on HRQOL and OSA, with special attention paid to

instruments developed specifically for OSA.

Results: Generic instruments used to study HRQOL and OSA include: Medical Outcomes Study Short Form-36, Nottingham

Health Profile, Sickness Impact Profile, Functional Limitations Profile, EuroQol, and Munich Life Quality Dimension List.

Specific instruments include: Calgary Sleep Apnea Quality of Life Instrument, Functional Outcomes of Sleep Questionnaire,

OSA Patient Oriented Severity Index, the OSA-18, and Cohen’s pediatric OSA surgery quality of life questionnaire.

Conclusions: OSA patients have impaired HRQOL when compared with healthy age- and gender-matched controls. Treat-

ment with continuous positive airway pressure appears to improve HRQOL. Other treatment modalities have not been

rigorously studied. In addition, more data are needed from preference-based measures that allow conversion to utility scores,

which can be used to calculate quality-adjusted life years and cost-effectiveness ratios.q 2001 Elsevier Science B.V. All rights

reserved.
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1. Obstructive sleep apnea: assessment of effects

The breathing pattern that defines obstructive sleep

apnea (OSA) affects nearly one in four men and one in

ten women between the ages of 30 and 60 years in the

United States; 4% of men and 2% of women have

OSA with excessive daytime sleepiness, which is

only one of several possible symptoms [1]. Other

primary health consequences that may result from

chronic sleep disruption or recurrent hypoxemia

include neuropsychiatric and cardiovascular sequela.
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Neuropsychiatric effects may include depression and

cognitive dysfunction that can disrupt professional,

family, and social life and increase risks for automo-

bile and industrial accidents. Cardiovascular sequela

can include pulmonary and systemic hypertension,

congestive heart failure, arrhythmia, myocardial

infarction, and stroke [2].

Given the prevalence of OSA and its detrimental

effects on both physical and mental function, it is not

surprising that the health-related quality of life

(HRQOL) among persons with OSA is receiving

increased attention in the research literature [3]. The

rapidly growing list of available HRQOL instruments

encourages the measurement of HRQOL alongside

more traditional, biologic health outcomes.

In obstructive sleep apnea research, HRQOL has

been assessed among cross-sectional samples of

patients [4–6], diagnosed patients and controls [7,8],

patients treated with continuous positive airway pres-

sure (CPAP) [9–15], patients treated with CPAP or

uvulopalatoplasty [16], children who underwent

sleep apnea surgery or tracheostomy [17], and heavy

snorers treated with a nostril dilator [18].

In this article, we examine the role of HRQOL

measurement in patients with OSA. We provide infor-

mation likely to be helpful both in the choice of appro-

priate HRQOL instruments for research and in the

evaluation of published HRQOL studies. We also

highlight some of the background, importance, and

potential of this rapidly developing aspect of clinical

evaluation.

2. Introduction to health-related quality of life

According to Schipper and colleagues, “Quality of

life in clinical medicine represents the functional

effect of an illness and its consequent therapy upon

a patient, as perceived by the patient” [19]. They

proposed four primary domains for HRQOL measure-

ment: physical and occupational function, psycholo-

gical function, social interaction, and somatic

sensation. Although HRQOL researchers have agreed

to include certain specific domains in HRQOL assess-

ment, no consensus has emerged over other domains

that may be necessary to accurately and comprehen-

sively measure HRQOL.

Nonetheless, most researchers agree that the sepa-

rate ‘domains’ of HRQOL contribute only partly to a

person’s overall quality of life. Spilker used a pyramid

to illustrate this point, placing the overall assessment

of well-being at the top (Fig. 1) [20]. The middle

section of the pyramid includes the broad domains

of HRQOL that contribute to overall well-being,

such as physical functioning. The bottom of the pyra-

mid includes the smaller components that make up

each of the specific domains; for example, the ability

to get in and out of a chair is classified within the

physical functioning realm. Using this model, one

may approach HRQOL assessment from a top-down

(overall assessment) or a bottom-up (e.g. ability to get

out of a chair) direction.

3. The process of measuring HRQOL

Prior to undertaking a study of HRQOL, research-

ers should answer the following questions. (1) What is

the purpose of HRQOL assessment in this study? (2)

What level of HRQOL is of interest? (3) Which

instrument is most appropriate?

3.1. Purpose

Measurement of HRQOLmay be undertaken for the

primary purposes of discrimination, prediction, or

evaluation [21]. Discrimination divides a large group
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into clusters based on quality of life. Prediction allows

both classification and comparison to a standard.

Predictive indices allow researchers to determine if

study subjects are classified appropriately. If change

over time is of interest, researchers would want to

apply an evaluative index. This is especially important

in clinical trials that examine the impact of illness such

as OSA or treatment such as CPAP over time.

3.2. General versus specific HRQOL measurement

The next step is to determine the level of assess-

ment desired. If the patient’s overall well-being is the

interest, the researcher would select an instrument

aimed at global assessment. Alternatively, the

researcher may select an instrument that targets a

specific domain, such as physical functioning or

emotional well-being. The researcher may also

choose an even more targeted instrument, capable of

identifying specified outcomes within an HRQOL

domain [22].

4. Instrument selection

The HRQOL instruments are grouped into two

basic categories: generic and specific instruments.

Generic instruments include single indicators (such

as global assessments) and instruments designed for

use among a variety of people with different types of

illness. They also include health profiles and prefer-

ence-based (utility) measures [23]. Specific instru-

ments have been developed and validated to

measure a narrow topic of interest, such as the effects

of treatment on obstructive sleep apnea. Because

generic and specific instruments each have both

strengths and weaknesses (Table 1), the concurrent

use of both types is often optimal in clinical studies.

4.1. Generic instruments

Generic instruments are suitable for use in diverse

groups of individuals [24]. They range in sophistica-

tion from a single indicator to a detailed health profile

assessment. A simple approach using a single indica-

tor asks a general question such as ‘How would you

judge your quality of life?’ Often people are asked to

mark a point on a line (sometimes called a Visual

Analog Scale) ranging from 0 (worst possible quality

of life) to 100 (best possible quality of life). Although

a single indicator can provide a clear data point that

can be easily compared among patients, this relatively
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Table 1

Types of HRQOL instruments: strengths and weaknesses

Strengths Weaknesses

Generic instruments Allow comparison between studies,

populations, or disorders

May lack sensitivity to detect differences among patients with

a specific disease or condition

More comprehensive than specific instruments May lack sensitivity to conditions that affect narrow

dimensions of HRQOL

Some have been widely validated May not follow framework familiar to clinicians

Single-item global Easy to administer and interpret Does not yield information on what goes into global score

May oversimplify concept of HRQOL

Profile Generate cross-sectional view of patient’s

overall well-being

May be confusing to interpret longitudinal changes over

multiple dimensions

Allow for determination of which dimensions

of QOL are most affected

Summary scores may lack sensitivity to detect changes,

especially if most change occurs in one dimension

Preference-based Allow generation of a single utility score for a

health state

Preferences calculated from other instruments and not assessed

directly from patients may not accurately reflect patient

preferences

Allow cost-utility analysis Single utility score may oversimplify differences in HRQOL

Specific instruments Well suited to detect changes among patients

with specific disorders

May not be available or validated for a particular disease or

treatment

More focused on the area of interest than

generic instruments

May not discriminate among similar diseases

Clinically sensible Do not allow cross-condition comparisons



crude measure does not explore the many factors that

influence the response.

More detailed generic instruments allow measure-

ment of several different aspects of HRQOL, while

remaining appropriate for use in almost any popula-

tion. An example is a profile instrument, which creates

a cross-sectional look at a person’s quality of life

across several dimensions. One commonly used

generic health profile instrument is the Medical

Outcome Study’s SF-36, a 36-item questionnaire

that summarizes HRQOL using eight subscales and

two summary scores [25]. This type of instrument

allows comparison of the effects of different diseases

on individual subscale domains, as well as on overall

mental health and physical health.

Utility measures, such as Torrance and Feeny’s

Health Utilities Index [26], are based on economic

theory. As a special class of generic instruments,

utility scales focus on a broad range of domains.

The scales ask a range of questions that help to clas-

sify respondents into various health states. The utili-

ties of these health states typically have been assessed

previously by a sample of the general public, patients,

or a panel of experts. The utilities are expressed on a

scale of 0 (death or worst possible outcome) to 1

(complete health or best possible outcome), and

refer to the subjective value attached to specific levels

of health [24]. Utility scores summarize complex

HRQOL influences in a single variable and — in

combination with survival data — allow calculation

of quality adjusted life years (QALYs) [23], an

outcome of intrinsic importance in many different

studies and disease states.

4.2. Specific instruments

Although generic instruments do allow for cross-

study and cross-population comparisons, they may

lack the sensitivity needed to detect differences

among patients with the same disease or treatment.

Specific HRQOL instruments focus on aspects of

health status relevant to more narrowly defined popu-

lations. Specific instruments may distinguish by diag-

nosis (e.g. OSA), treatment (such as surgery or

CPAP), population of patients (e.g. patient caregivers

or the frail elderly), function (e.g. sexual function), or

symptom (e.g. sleepiness) [27]. Specific instruments

are more likely to capture subtle differences in

outcomes of different treatments for the same disease.

They also provide much clearer clinical detail on the

effects of a specific disease or treatment on HRQOL.

4.3. What makes a ‘good’ instrument?

Given the variety of HRQOL instruments available,

how can researchers determine which ones are super-

ior or most applicable? Maunder and colleagues [28]

published a list of seven criteria they used to evaluate

studies that measured HRQOL: reproducibility, relia-

bility, validity, ease of use, responsiveness to change,

meaningfulness of results, and sampling of patient’s

perspective.

Reproducibility is the ability to use an instrument in

a setting other than the one in which it was developed.

The instrument must be published and available for

use by other researchers, and it must be readily applic-

able to other settings. Instruments that require special

circumstances — such as nurses specially trained to

administer complicated assessments — are not likely

to be easily reproducible.

Reliability is the stability of the data gathered. One

common piece of this concept is test–retest reliability:

If all relevant factors remain unchanged, responses

should be the same when the instrument is adminis-

tered a second time. Internal consistency is another

form of reliability and suggests that items within a

subscale should correlate with each other strongly

enough to show that each helps to assess the same

concept, though not so strongly that the items are

completely redundant [29]. Chronbach’s alpha scores

of 0.70 or greater generally indicate good internal

consistency [30]. Validity implies that an instrument

does in fact measure that which it purports to assess.

Evaluation of validity can be challenging in HRQOL

research because no ‘gold standard’ for HRQOL

exists. Three main types of validity are content, criter-

ion, and construct validity. Content validity is a

subjective judgement about whether a measure

adequately represents all facets of the concept to be

measured [29]. It is often assessed by comparing the

instrument’s items and domains to what is seen in

clinical settings and in the research literature. Criter-

ion validity is the extent that a measure corresponds to

other observations that accurately measure the

phenomenon of interest [31]. For example, one way

to test for criterion validity is to assess HRQOL before

C.A. Moyer et al. / Sleep Medicine 2 (2001) 477–491480



and after treatment known to be effective. Construct

validity suggests that instrument scores (1) relate to

other variables in a theoretically expected manner; (2)

correlate highly with other measures of the same

concept (convergent validity); (3) correlate less well

with measures of different concepts (discriminant

validity); or (4) vary among groups known to differ

on relevant characteristics [29]. The assessment of

construct validity in HRQOL trials frequently

involves demonstration that a new measure reflects

another that is commonly used and well validated.

However, an instrument that correlates too highly

with a well-established measure may not contribute

new information.

Maunder et al’s [28] ease of use criteria suggest that

instruments should be straightforward, understand-

able, and fairly simple to fill out. Responsiveness to

change refers to an instrument’s sensitivity to changes

in a patient’s physical or emotional state. An insuffi-

ciently sensitive instrument may require large sample

sizes to detect any treatment effects. Meaningfulness

of results refers to the ability to easily interpret the

results of an instrument. For example, response cate-

gories that are too broad (good, fair, poor) provide

little information, whereas an excessive number of

response options may dilute findings. Finally, Maun-

der et al. [28] recommend instruments that sample the

patient’s perspective, as HRQOL assessed by a health

care provider may differ substantially from a patient’s

assessment.

5. Methods

To review the literature on HRQOL and OSA, we

used Ovid MEDLINE (National Library of Medicine,

1966–2000) and performed a systematic search of

English-language journals and other electronic data-

bases. We used major MeSH headings and text words

‘sleep’, ‘sleep apnea’, ‘obstructive sleep apnea’, and

‘quality of life’. In addition, we evaluated selected

references cited in articles for pertinence and applic-

ability, and we scanned recent sleep and otolaryngol-

ogy journals to avoid omission of applicable articles

not yet indexed. Opinion pieces and studies without a

HRQOL component were excluded. All articles that

appeared to be reviews or original research studies

were then reviewed.

6. Measuring HRQOL in patients with obstructive

sleep apnea (Tables 2 and 3)

Researchers have used dozens of different instru-

ments to measure HRQOL in patients with OSA. The

generic instruments used include, but are not limited

to: the Medical Outcome Survey Short Form-36 (SF-

36), the Nottingham Health Profile (NHP), the Sick-

ness Impact Profile (SIP), the Functional Limitations

Profile (FLP), the EuroQol (EQ-5D), and the Munich

Life Quality Dimension List (MLDL). The specific

instruments include: the Calgary Sleep Apnea Quality

of Life Instrument (SAQLI), The Functional

Outcomes of Sleep Questionnaire (FOSQ), the OSA

Patient Oriented Severity Index (OSAPOSI), the

OSA-18 for pediatric patients, and Cohen’s pediatric

OSA surgery quality of life questionnaire. Most

studies are limited to cross-sectional designs that

compare OSA patients to controls or measure

HRQOL before and after initiation of CPAP. Despite

availability of an array of treatments for OSA, CPAP

has received the preponderance of attention in

HRQOL studies (Table 3).

7. Generic instruments

7.1. Medical Outcome Study Short Form-36 (SF-36)

One of the most frequently used generic instruments

is the Medical Outcome Study’s Short Form survey

(SF-36, Table 2) [4,7,11,13,15,16,25,32–34]. Ware

recommends use of the SF-36 as a ‘generic core’ of

HRQOL assessment to be augmented with specific

instruments or specific questions that address the

research hypothesis more directly. Researchers can

then compare results across studies and measure

HRQOL issues specific to the disease or population

of interest.

Jenkinson et al. [11] found that the SF-36 showed

significant adverse effects of OSA on patients’

subjective health assessments and that CPAP treat-

ment produced improvements in SF-36 scores. The

effect sizes (differences in scores before and after

CPAP divided by the standard deviation at baseline)

in the vitality dimension, mental health summary

score, and physical health summary score in one

study were 0.98, 0.76, and 0.57, respectively: an

C.A. Moyer et al. / Sleep Medicine 2 (2001) 477–491 481
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Instruments used in obstructive sleep apnea HRQOL assessments

Instrument

name, Reference

Type of instrument Domains addressed Number and type of items Psychometric data Settings validated

SF-36 [25,47] Generic, profile Physical functioning, role-

physical, bodily pain, general

health, vitality, social

functioning, role-emotional,

mental health

36 items, most scored on a

3–6-point Likert scale

Good internal consistency

reliability coefficients

(Chronbach’s alpha R: 0.68–

0.93)

Well validated in a variety of

research settings and diseases:

U.S. normative data derived

from 1990 National Survey of

Functional Health Status

Nottingham

Health Profile

(NHP) [35]

Generic, profile Energy level, pain, emotional

reactions, sleep, social

isolation, physical abilities

38 items in a yes/no format Good reliability and validity:

moderate correlations with some

SF-36 subscales (20.18 to

20.68) [47]

Well validated in a variety of

research settings, including

general practice, industry, and

several different clinical

settings and population groups

Sickness Impact

Profile (SIP) [38]

Generic, profile Physical: ambulation,

mobility, body care and

movement. Psychosocial:

communication, alertness

behavior, emotional behavior,

social interaction.

Independent categories: Sleep

and rest, eating, work, home

management, recreation and

pastimes

136 items in a yes/no format Chronbach’s alphas range from

0.63 (eating) to 0.96 (overall),

with most dimensions having an

alpha near 0.85; moderate to

strong correlations with some

SF-36 subscales (20.42 to

20.78) [47]

Well validated in a variety of

research settings, as well as

among a variety of patient

populations: cancer, head

injury, stroke, arthritis, Crohn’s

disease, insurance enrollees,

outpatients, etc.

Functional

Limitations

Profile (FLP)

[48]

Generic, profile Ambulation, body care and

movement, mobility,

household management,

recreation and pastimes,

social interaction, emotion,

alertness, sleep and rest,

eating, communication, work

136 items in a yes/no format Physical dimension correlate

with expanded disability status

scale (EDSS) (r ¼ 0:77) and

with Illness Severity Score (ISS)

(r ¼ 0:76). Other subscales

correlate with EDSS and ISS

(0.59–0.65) [49]

Validated in a variety of

settings, including multiple

sclerosis patients and disabled

outpatients [48,49]

EuroQol EQ-5D

[50]

Generic, profile,

preference-based

Mobility, self-care, usual

activity, pain/discomfort,

anxiety/depression

Five items, 3-point Likert

response scale

Test–retest reliability¼ 0.86–

0.90 [50]; correlated with Health

Assessment Questionnaire

(0.46–0.76); ceiling effect found

when compared with SF-36 [51]

Validated in a variety of

settings, including the general

US, UK, and other national

populations, patients with

arthritis, surgery patients, and

outpatients

Munich Life

Quality

Dimension List

(MLDL) [52]

Generic, profile Physical condition, psyche,

social life, everyday life

19 items, Likert scaled Validated in two separate studies

(published in German)

Patients with OSA in Germany
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Table 2 (continued)

Instrument

name, Reference

Type of instrument Domains addressed Number and type of items Psychometric data Settings validated

Calgary Sleep

Apnea Quality of

Life Instrument

(SAQLI) [43]

Specific Daily functioning, social

interactions, emotional

functioning, symptoms,

(treatment-related symptoms)

35 questions on a 7-point

Likert scale

Validated in two separate

studies: overall alpha¼ 0.92;

subscales 0.88–0.92; positively

correlated with five domains of

SF-36 (P , 0:05)

Newly diagnosed OSA patients

before and after starting CPAP;

snorers referred for

polysomnography

Functional

Outcomes of

Sleep

Questionnaire

(FOSQ) [44]

Specific Activity level, vigilance,

intimacy and sexual

relationships, general

productivity, social outcome

30 items with 4–6-point

Likert scales

Validated in one study. Global

score correlates with overall SIP

score, and activity level

dimension correlates with PF on

SF-36

Patients visiting sleep disorders

clinic in academic medical

center; patients with

documented OSA participating

in multi-site research study

OSA Patient

Oriented

Severity Index

(OSAPOSI) [16]

Specific Sleep, awake, medical,

emotional and personal,

occupational

32 items on a 5-point Likert

scale

Validated in one study: overall

alpha¼ 0.93; correlation with

global QOL measure

(P , 0:0001)

Adults with apnea indices .5

who had not previously

undergone uvulopalatoplasty

Franco’s

Pediatric OSA

instrument

(OSA-18) [46]

Specific Sleep disturbance, physical

symptoms, emotional

distress, daytime functioning,

caregiver concerns

18-items rated on a 7-point

frequency scale by caregiver

Validated in one study: Good

test–retest reliability (0.74–

0.93). Correlation with RDI

(0.11–0.45), tonsil and adenoid

size (0.03–0.45): stronger

correlations among least

subjective questions

Caregivers of pediatric patients

6 months to 12 years old

referred for polysomnography

with disrupted sleep and

hyperplasia of tonsils and

adenoids on physical exam

Cohen’s

Pediatric OSA

Surgery QOL

questionnaire

[17]

Specific Health and sleep, medical

visits and costs, psychosocial

76 items, most on 5-point

Likert scale

Validated in one study: Interrater

reliability¼ 0.86; otherwise

minimal validity/reliability

information

Caregivers of children (2–7

years old) with airway

obstruction who underwent

either tracheostomy or other

surgery



C
.A
.
M
o
y
e
r
e
t
a
l.
/
S
le
e
p
M
e
d
ic
in
e
2
(2
0
0
1
)
4
7
7
–
4
9
1

4
8
4Table 3

The impact of CPAP on HRQOL

Study authors Setting/methods n Instrument used Changes in HRQOL

Jenkinson et al.,

1997 [11]

OSA patients undergoing therapeutic

assessment of CPAP at the Oxford Sleep

Unit of the U.K. answered three

questionnaires before and 5 weeks after

therapy

n ¼ 95 (SF-36), n ¼ 98

(EuroQol, FLP)

SF-36, EuroQol, FLP CPAP patients returned to QOL levels similar to normal

population. Significant improvements (moderate to large

effect sizes) in the majority of dimensions on both SF-36

and FLP found post-CPAP. SF-36 Energy/Vitality

dimension and FLP rest and sleep dimensions showed

the greatest improvements. The EuroQol showed

increases in scores, but they were not significant

Jenkinson et al.,

1998 [15]

Unselected male patients with OSA

referred by clinician for CPAP

assessment in the Oxford Sleep Unit of

the U.K. were interviewed prior to being

placed on CPAP and 3 months after

n ¼ 89 for PGI and EuroQol,

n ¼ 86 for SF-36 (mean age of

49 years)

SF-36, Patient

Generated Index

(PGI), EuroQol

SF-36 scores were low prior to CPAP, but rose to levels

similar to general population at the follow-up. There was

very little change in EuroQol scores. The PGI scores

indicated substantial improvement after CPAP (very

large effect size score of 1.33)

D’Ambrosio et

al., 1999 [13]

Polysomnographically documented

OSA patients referred to Yale Center for

Sleep Disorders, Pulmonary and Critical

Care Center for evaluation and CPAP

therapy were given SF-36 before and 8

weeks after CPAP

n ¼ 29 OSA patients total, 23

males and 6 females

SF-36 All SF-36 dimensions were significantly impaired prior

to CPAP, but rose to similar levels of age- and gender-

matched population. The diminished QOL scores did not

correlate with the severity of OSA. The greatest

improvements were in vitality, social functioning, and

mental health

Bennett et al.,

1999 [34]

OSA patients referred to Oxford Sleep

Clinic were given the SF-36 before and 1

month after CPAP

n ¼ 51, 46 male and 5 female SF-36 Compared with the general population, SF-36 subscale

scores for role-physical and vitality were abnormal prior

to CPAP, but rose to normal levels after CPAP with

moderate treatment effect sizes in these dimensions and

others related to physical well-being

Piccirillo et al.,

1998 [16]

OSA patients from 10 study centers

underwent CPAP or surgery and were

given the SF-36 and OSAPOSI pre-

treatment, at time of treatment, and 4

months post-treatment

n ¼ 119 patients, 71

underwent CPAP, and 48 had

surgery; 112 were male

SF-36, OSAPOSI Scores on the role-physical, vitality, and emotional well-

being subscales of the SF-36 increased significantly after

surgery or CPAP. OSAPOSI scores on the sleep and

awake subscales reflect improvements in response to

treatment, with the largest change in the total instrument

score

Engleman et al.,

1999 [33]

New attendees to outpatient sleep clinic

in the U.K. with mild sleep apnea/

hypopnea syndrome spent 4 weeks on

CPAP and 4 weeks on an oral placebo

therapy without washout period. The SF-

36 and NHP were given before and after

the randomized trials to assess changes

in HRQOL

n ¼ 34 patients, 13 females

and 21 males

SF-36, NHP Part 2 Baseline SF-36 scores were impaired on all subscales

except general health perceptions. After CPAP

treatment, significant improvements were seen in

general health, role-physical, bodily pain, social

functioning, and vitality. Social functioning and vitality

were significantly greater on CPAP than on placebo. In a

subanalysis of placebo vs. milder severity patients on

CPAP, CPAP patients had significantly higher physical

functioning, social functioning, mental health and

vitality SF-36 scores than those on placebo. The NHP,

however, showed no change after CPAP for health and

functional status
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Table 3 (continued)

Study authors Setting/methods n Instrument used Changes in HRQOL

Jokic et al., 1999

[37]

Patients with positional OSA who were

referred to the Sleep Disorders Center in

Canada spent 2 weeks in CPAP and 2

weeks in positional treatment. The GHS

and NHP were given before and after

each treatment limb

n ¼ 13 patients, 12 male and 1

female

GHS, NHP Energy level scores on the NHP were slightly better with

CPAP than with positional treatment therapy. There

were no differences in GHS scores between the two

treatments

Flemons et al.,

1998 [43]

Instrument validation study used 113

OSA patients and 50 snorers to generate

items for SAQLI. Final group of patients

were interviewed before and 4 weeks

after CPAP treatment with the SAQLI

and SF-36 (for comparison and validity

purposes)

n ¼ 24 test subjects SAQLI SAQLI had a high correlation with SF-36 and showed

responsiveness among patients successfully completing

CPAP (only 15 of the 24 patients were compliant with

the therapy)

Boltischek et al.,

1998 [10]

OSA patients that had been treated for at

least 3 months with CPAP, patients just

diagnosed with OSA, and randomly

chosen control (non-OSA) people from

the same hospital (the Elizabethinen

Hospital in Linz) were given the MLDL

questionnaire

n ¼ 67 CPAP treatment

patients, n ¼ 16 OSA

diagnosed patients, n ¼ 187

control

MLDL MLDL showed no significant differences between CPAP

patients and control group. The OSA diagnosed group

showed significantly lower scores than both the control

and CPAP group on all domains (physical condition,

psyche, social life, and everyday life categories)



effect size over 0.5 is considered moderate; over 0.8

is considered large [11]. In a subsequent study that

used the SF-36, the EuroQol, and the Patient Gener-

ated Index (PGI), the same authors found that mental

and physical health summary scores of OSA patients,

in comparison to the general population, were signif-

icantly lower at baseline but very similar after 3

months of CPAP therapy [15]. D’Ambrosio et al.

[13] also found that all dimensions of HRQOL

were significantly impaired in OSA when compared

with age- and gender-matched controls, and that

CPAP treatment significantly improved vitality,

social functioning, and mental health of OSA

patients. Engleman et al. [33] found that when

compared with placebo, CPAP treatment improved

five subscales of the SF-36 (P # 0:03), including

general health, role physical, bodily pain, social

functioning, and vitality. Bennett et al. [34] found

that compared with general population data, the SF-

36 dimensions of vitality and role physical were

abnormal before CPAP (P , 0:05) and normal with

CPAP. Piccirillo et al. [16] showed that treatment

with either CPAP or surgery (the authors did not

separate patients by treatment modality) improved

SF-36 scores significantly in the dimensions of

role-physical, vitality, and emotional well-being.

Finn et al. [4] used multiple linear regression to

model the relationship between SF-36 scores and the

number of apneas and hypopneas per hour of sleep

(AHI) during laboratory-based polysomnography.

Significant associations were found between AHI and

decrements in several SF-36 dimensions — physical

functioning (P ¼ 0:03), role physical (P ¼ 0:05),

social functioning (P , 0:01), mental health

(P ¼ 0:03), vitality (energy/fatigue) (P , 0:01) and

general health (P , 0:01) — which suggests that

OSA may affect several dimensions of HRQOL.

Gall et al. [7] found that even mild OSA patients

scored lower on the social functioning, role physical,

role emotional, mental health, and vitality dimensions

than non-OSA controls. In contrast, Bes et al. [32]

found that the SF-36 did not discriminate between

snorers with and without sleep apnea. However,

these results could stem from selection bias, as only

snorers referred to a sleep laboratory were included.

Another possibility is that snorers whose OSA is

undiagnosed underestimate the impact on their QOL

until a diagnosis is made [32].

7.2. The Nottingham Health Profile (NHP)

The Nottingham Health Profile (NHP) is a generic

instrument commonly used to assess the physical,

social, and psychological distress associated with

medical, social, and emotional problems. The NHP

was developed in England and has been tested exten-

sively for reliability and validity (Table 2) [35]. The

answers are summarized to produce a maximum score

of 100 when all possible problems within the dimen-

sion are present and 0 in the absence of any problems.

In the same manner, dimensions can be summarized

to produce a total quality of life value, in which 100

indicates the worst quality of life and 0 indicates the

best [18].

Of the 38 questions on the NHP, fewer than half

might be expected to be influenced by sleep apnea

[36]. In Sweden, researchers found that total NHP

scores among male snorers were significantly worse

than among controls (P , 0:001); scores in dimen-

sions of emotional reactions (P ¼ 0:02) and energy

(P , 0:001) were particularly depressed. Other

dimensions showed differences that were not statisti-

cally significant [18]. After 1 month of nostril dilator

use, snorers’ energy scores and total NHP scores were

significantly improved. In a separate study that

compared positional treatment to CPAP [37],

researchers found that NHP energy level scores

were slightly better with CPAP than with positional

therapy (P ¼ 0:04). Yet Engleman et al. [33] reported

that CPAP had no effect on NHP scores among

patients with mild sleep apnea.

7.3. The Sickness Impact Profile (SIP)

The Sickness Impact Profile measures health status

by the degree of impact that sickness has had on a

subject’s life [38]. The SIP includes 12 categories

and a total of 136 items, each of which has been

rated for perceived severity on a 15-point scale by a

group of professional and lay judges. The rankings

were used to generate weights for each item in each

category. These weights reflect the relative impact of

specified subjective ill health upon well being. Nine of

the 12 categories include items that could be affected

by sleep disordered breathing [36].

In one study, researchers found that SIP scores in

the areas of alertness, sleep, recreation, and work were
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reduced among mild OSA patients in comparison with

normal controls [7]. The level of impairment was rela-

tively low, but the sample size was small, with only 20

OSA patients and seven normals.

7.4. The Functional Limitations Profile (FLP)

The Functional Limitations Profile (FLP) is a

slightly modified form of the Sickness Impact Profile

(SIP) that reflects British rather than American valua-

tions of the impact of certain subjective health states on

well being [39]. Patients are asked to affirm items with

reference to their perceived health state on the day of

completion, and scores then range from0 (best possible

health) to 100 (worst possible health) (Table 2).

Jenkinson et al. [11] found that treating OSA

patients with CPAP resulted in significant improve-

ments in nine of the 12 FLP dimensions, even after

only 5–7 weeks of treatment. Statistically significant

improvements were seen in the dimensions of mobi-

lity, alertness bodycare and movement, sleep and rest,

recreations and pastimes, social interaction, emotion,

ambulation, and work. Not surprisingly, the sleep and

rest dimension showed the largest improvement, with

an effect size of 0.88. In addition, the overall FLP

scores and the physical and psychosocial summary

scores showed significant improvements [11].

7.5. The EuroQol EQ-5D

The EQ-5D includes five questions (Table 2), each

with three response categories: level 1¼ ‘no

problems’, level 2¼ ‘some problems’, and level 3¼

‘inability or extreme problems’ [40]. The responses

combine to give a descriptive health state with five

dimensions, such as 1,1,1,1,1 (no problems on any

dimension) or 1,2,2,1,1 (some problems with self-

care and usual activities, but no problems otherwise).

Each of the 243 possible health states can be assigned

a utility score using any one of the preference-based

assessments (time trade-off, standard gamble, direct

assessment), or researchers can use the scores gener-

ated from a time-tradeoff study done among 2997

adults in Great Britain [41,42]. In addition, a single

overall score can be generated from the EuroQol ther-

mometer, on which respondents mark their overall

perceived health from worst to best imaginable health

state. This overall score is not a utility score; it is

simply a supplemental self-assessment of overall

health state [15].

In a group of patients scheduled for treatment with

CPAP, Jenkinson et al. [15] found that EQ-5D scores

changed little between baseline assessment, follow-up

5–7 weeks later [11], and 3 months on CPAP. The

EQ-5D showed that patients with sleep apnea had

relatively high scores prior to treatment (indicating

good health status), and therefore little change was

detected between the survey administrations to

untreated and treated subjects. The lack of sensitivity

to OSA-related QOL in these settings may have arisen

because the EQ-5D is a generic instrument that uses

only five questions to cover the major dimensions of

HRQOL: no questions specifically address problems

such as insomnia, sleepiness, tiredness, and social

problems. Lack of change in the EQ-5D with treat-

ment of OSA contrasts with many other data that

suggest patients do experience improved HRQOL.

The problem may be that single global assessments

of QOL are notoriously insensitive to change. People

often have difficulty when asked to combine all

aspects of their functioning and well-being into a

single, global assessment [15].

7.6. The Munich Life Quality Dimension List (MLDL)

The Munich Life Quality Dimension List (MLDL)

covers four dimensions (Table 2) within which

patients rate, for each item, their degree of satisfac-

tion, importance, desire for change, and belief that

changes can be accomplished [10]. In one study

using the MLDL, researchers found that the

HRQOL of OSA patients treated with CPAP for 3

months or longer was not significantly different

from that of people without OSA. Untreated OSA

patients showed significantly lower scores than both

the treated OSA patients and the healthy controls on

all four domains (P , 0:01) [10].

8. Specific instruments

8.1. Calgary Sleep Apnea Quality of Life Instrument

(SAQLI)

TheCalgary SleepApneaQuality of Life Instrument

(SAQLI) (Table 2) [36,43] is one of the few HRQOL

instruments specifically geared toward patients with

C.A. Moyer et al. / Sleep Medicine 2 (2001) 477–491 487



OSA. It has shown evidence of good internal consis-

tency, face validity as judged by content experts and

patients, and construct validity as shown by its positive

correlations with the SF-36 among patients who under-

went CPAP. It has also demonstrated responsiveness

among patients successfully completing 4-week trials

of CPAP [43].

Flemons and Reimer found that all dimensions of

the SAQLI were affected by a 4-week trial of CPAP

therapy, with the greatest change occurring in the

symptom dimension. The least changes were seen in

social and emotional functioning. For each of the

domains and the total score of the SAQLI rating of

change, 33% or more of the patients reported being at

least somewhat better. In the symptoms domain, 75%

reported being at least somewhat better. The sample

size in this validation study was small, however, and

replication of the findings in larger studies would be

useful: only 24 patients with sleep apnea were studied,

20 underwent the 4-week trial of CPAP, and 15 were

compliant in therapy. The authors suggest that the

SAQLI is unique among OSA assessment instruments

because it includes potential negative consequences of

treatment, and therefore may reflect net effects of

treatment more realistically [43].

8.2. Functional Outcomes of Sleep Questionnaire

(FOSQ)

The Functional Outcomes of Sleep Questionnaire

(FOSQ) [44] is a self-report measure that assesses the

impact of sleep disorders on activities of daily living

(Table 2). Psychometric assessment indicated good

reliability and validity, and the FOSQ successfully

discriminated between normal subjects and those

seeking medical attention for a sleep problem [44].

In addition, the FOSQ global score has been shown

to correlate with the SIP overall score, and the activity

level dimension correlates with the SF-36 physical

functioning subscale. Unlike the SIP and the SF-36,

however, the FOSQ includes sleep-specific dimen-

sions likely to be missed by generic instruments,

including vigilance (ability to stay awake) and inti-

macy and sexual relationships.

8.3. OSA Patient Oriented Severity Index (OSAPOSI)

The OSA Patient Oriented Severity Index includes

32 items across five ‘problem’ subscales (Table 2)

[16]. The OSAPOSI asks patients to rate the magni-

tude of the problem for each item as well as the impor-

tance of the problem to the patient. A symptom-

impact score is calculated as the product of the magni-

tude score and the importance score; the higher the

score is, the worse the HRQOL [16]. The range of

scores on any one item is 0 to 20, and the entire

instrument ranges from 0 to 640. Finally, patients

are asked to provide a global rating of the overall

amount of bother or disturbance they experience as

a result of OSA.

Preliminary research indicated that the OSAPOSI is

a valid and sensitive patient-based assessment of

HRQOL among OSA patients [45]. A subsequent

study [16] indicated favorable validity, reliability,

and responsiveness to change (correlation between

changes in OSAPOSI scores after treatment and

patients’ overall assessments of their responses,

P , 0:001). The same study showed that OSA

patients’ responses to treatment with CPAP or surgery

were statistically significant on the sleep and awake

subscales, as well as the total instrument score [16]. In

this pilot study, the authors did not compare QOL

scores among patients who underwent surgery versus

CPAP.

8.4. Franco’s Pediatric Obstructive Sleep Apnea

Questionnaire (OSA-18)

The OSA-18 [46] is a HRQOL assessment for

pediatric patients with OSA (Table 2). It is designed

for caregivers to complete, and it covers five dimen-

sions of HRQOL: sleep disturbance, physical symp-

toms, emotional symptoms, daytime functioning, and

caregiver concerns. Validated in a study of the care-

givers of 61 children referred for polysomnography,

the instrument appears to be both reliable and valid

among OSA patients between 6 months and 12 years

old. Validity was assessed by comparing items on the

OSA-18 to objective measures such as the Respiratory

Disturbance Index (RDI, or mean number of apneas

and hypopneas per hour of sleep) and the size of

patients’ tonsils and adenoids. Whereas some OSA-

18 items — such as frequency of loud snoring, mouth

breathing, and breath holding or pauses — did corre-

late with objective measures, many more subjective

questions did not (e.g. caregiver frustration, discipline

problems, social problems, and school problems).
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This illustrates the challenge of validity assessment in

the absence of an overall gold standard; the impact of

OSA on HRQOL is likely to be subjective and difficult

to capture in single, specific objective measures.

The OSA-18 correlates fairly well with the RDI,

and when children are categorized by RDI severity,

the relationship still holds [46]. The authors recom-

mend use of the OSA-18 scores as follows: , 60

suggests a small impact, 60–80 suggests a moderate

impact, and. 80 suggests a large impact on HRQOL.

This classification divided Franco et al.’s sample by

severity levels with approximately one-third of

subjects in each.

8.5. Cohen’s pediatric OSA surgery quality of life

questionnaire

Cohen et al. [17] developed a parental question-

naire to assess the HRQOL in pediatric OSA treated

with either tracheostomy or sleep apnea surgery

(Table 2). They used the instrument in an investiga-

tion of physical symptoms, psychosocial functioning,

and costs. The survey includes 42 health- and sleep-

related questions, four medical visit- and cost-related

questions, and 30 psychosocial questions. Participa-

tion of both parents in 13 cases allowed evaluation of

interrater reliability, which was excellent with a corre-

lation of 0.86. Results from the total of 44 subjects

showed that 95% of all questionnaire items were

ranked worse for the tracheostomy subjects than for

the sleep apnea surgery subjects [17]. These rankings

included significant differences in the number of

hospital, emergency room, and physician visits, and

in time spent on respiratory care (P , 0:05). After

surgery, children without tracheostomies experienced

significant improvement (P , 0:05) in all of the

symptom variables (e.g. choking, snoring, daytime

sleepiness), 75% of the parental care variables, 67%

of medical visit items, and 75% of the stress and

coping variables. The authors concluded that despite

initially higher costs in comparison to tracheostomy,

sleep apnea surgery was associated with substantial

advantages in HRQOL [17].

9. Discussion

This review illustrates the variety of instruments

used to study HRQOL and OSA. The choice of

HRQOL instruments should be based on the purpose

of the evaluation, the level of assessment to be

performed, and instrument attributes and psycho-

metric properties. For clinical purposes, instruments

should be used in settings that resemble, as closely as

possible, those for which data on validity and relia-

bility have been published. In research, use of at least

one OSA-specific instrument and one generic instru-

ment is likely to be advantageous.

Among the generic instruments used to study

HRQOL and OSA, the SF-36 has been employed

most often. The SF-36 has repeatedly demonstrated

that OSA patients have lower quality of life, across

several dimensions, than age- and gender-matched

controls. In addition, the SF-36 appears to be sensitive

to treatment effects, given repeated reports that CPAP

therapy for OSA often brings HRQOL scores back in

line with population norms. These results suggest that

OSA affects many different aspects of a patient’s life,

including physical, emotional, and social well-being.

Yet as a generic measure, the SF-36 does not include

questions specific to OSA. The ‘vitality’ dimension is

the closest proxy for sleep-related disturbances. Thus

while the SF-36 may successfully discriminate

between patients with and without OSA, and while it

may be sensitive to treatment-induced changes, it

should be accompanied by anOSA-specific instrument

if the researcher is interested in more than the eight

dimensions and two subscales included in the SF-36.

Some other generic instruments, including the NHP,

SIP, FLP, and MLDL, have not been used as exten-

sively in clinical studies of HRQOL in OSA. Prelimin-

ary data suggest that these tools may be useful, but

more information is needed before definitive conclu-

sions can be drawn. The FLP provides a potential

advantage in that it includes sleep and rest dimensions.

The EuroQol (EQ5D) does not appear to be sensi-

tive to the effects of OSA or its treatment. One reason

may be the simplicity of the instrument: five global

questions may not be enough to discriminate between

the presence and absence of untreated OSA.

With regard to specific HRQOL instruments, preli-

minary evidence suggests that the SAQLI, the FOSQ,

and the OSAPOSI are all potentially useful. For chil-

dren, the OSA-18 and Cohen’s pediatric OSA Surgery

Questionnaire have demonstrated promising early

results. In particular, the OSA-18 may be useful in

patient classification according to the amount of
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impact OSA has on their lives. Such information may

be of clinical use in the selection of pediatric patients

who deserve more aggressive therapy.

Overall, although the amount and depth of research

on HRQOL in OSA has grown rapidly in recent years,

relevant published data remain limited. Many studies

cited in this review were cross-sectional and could not

assess changes over time. In some studies, small

sample sizes produced results that may not apply in

other settings. In other studies, short follow-up peri-

ods prevented conclusions about long-term impact on

HRQOL. No studies used a preference-based HRQOL

instrument, necessary for calculation of utility scores

and estimation of cost-utility. In addition, the litera-

ture is for the most part limited to assessment of

CPAP: effects on HRQOL provided by surgical,

dental, and behavioral treatments for OSA remain

largely unexplored. Without HRQOL assessments of

these treatment options, patients and clinicians are left

with difficult decisions about treatment options.

The studies of HRQOL improvement with treat-

ment for OSA have rarely addressed compliance.

Only one of the studies reviewed above included a

definition of patient compliance [43], and few consid-

ered whether CPAP was actually used as intended.

Lack of adjustment for non-compliance suggests

that when used, CPAP may be more beneficial than

has been reported.

This review of the published literature suggests that

OSA does cause significant impairment in HRQOL,

and that treatment with CPAP improves HRQOL.

Other treatment modalities may also be effective but

require study. Data from preference-based measures

will be needed to calculate quality adjusted life years

(QALYs) and cost-effectiveness ratios, which are

important in the selection of care most likely to be

beneficial.
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