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Abstract
Introduction: The impact of sleep on quality of life (QoL) has been well documented;
however, there is a great need for reliable QoL measures for persons with obstructive
sleep apnea (OSA). We compared the QoL scores between the 36-Item Short Form of
the Medical Outcomes Survey (SF-36), Calgary Sleep Apnea Quality of Life Index
(SAQLI), and Functional Outcomes Sleep Questionnaire (FOSQ) in persons with OSA.
Methods: A total of 884 participants from the Sleep Heart Health Study second
examination, who completed the SF-36, FOSQ, and SAQLI, and in-home
polysomnograms, were included. The apnea hypopnea index (AHI) at 4% desaturation
was categorized as no OSA (<5 /hour), mild to moderate OSA (5-30 /hour) and severe
OSA (>30 /hour). QoL scores for each questionnaire were determined and compared by
OSA severity category and by gender.
Results: Participants were 47.6% male, 49.2% (n=435) had no OSA, 43.2% (n=382)
had mild to moderate OSA, and 7.6% (n=67) had severe OSA. Participants with severe
OSA were significantly older (mean age = 63.7 years, p <.0001), had higher BMI (mean
= 34.3 kg/m2, p <.0001) and had lower SF-36 Physical Component scores (PCS) (45.1)
than participants with no OSA (48.5) or those with mild to moderate OSA (46.5, p=
.006). When analyzed according to gender, no significant differences were found in
males for QoL by OSA severity categories. However, females with severe OSA had
significantly lower mean scores for the SAQLI (5.4, p= .006), FOSQ (10.9, p= .02), and
SF-36 PCS (37.7, p<.0001) compared to females with no OSA (6.0, 11.5, 44.6) and
those with mild to moderate OSA (5.9, 11.4, 48, respectively). Females with severe
OSA also had significantly higher mean BMI (41.8 kg/m2,) than females with no OSA
(26.5 kg/m2) or females with mild to moderate OSA (30.6 kg/m2, p<.0001). The SF-36
PCS and Mental Component Scores (MCS) were correlated with the FOSQ and SAQLI
(r=.37 PCS vs FOSQ; r=.31 MCS vs FOSQ; r=.42 PCS vs SAQLI; r=.52 MCS vs SAQLI;
and r=.66 FOSQ vs SAQLI, p<.001 for all correlations). Linear regression analyses,
adjusting for potential confounders, indicated that the impact of OSA severity on QoL is
largely explained by the presence of daytime sleepiness.
Conclusion: The impact of OSA on QoL differs between genders with a larger effect on
females and is largely explained by the presence of daytime sleepiness. Correlations
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among QoL instruments are not high and various instruments may assess different
aspects of QoL.
Introduction
Obstructive sleep apnea (OSA) is a highly prevalent condition occurring in as many as
17% and 9% of middle aged males and females, respectively (1). OSA is now
recognized as an important risk factor for the development of hypertension and
coronary heart disease as well as premature death (2). However, patients frequently
present to health care providers with symptoms that are indicative of impairment in their
quality of life (QoL). Improvement in QoL is an important determinant of whether
patients adhere to continuous positive airway pressure (CPAP), the most commonly
prescribed treatment for OSA. Additionally, measurement of QoL is one of the quality
metrics recently developed for use in clinical practice (3) thus increasing the importance
of evaluating tools used to assess QoL in OSA.
A variety of tools to measure QoL have been utilized in epidemiologic studies and
clinical trials of OSA. The most common general QoL instrument used has been the
Medical Outcomes Study Short-Form Health Survey SF-36 (4). More recently, two sleep
specific QoL questionnaires have been developed, the Functional Outcomes of Sleep
Questionnaire (FOSQ) (5) and the Sleep Apnea Quality of Life Inventory (SAQLI) (6).
Whether these sleep specific QoL instruments are more sensitive in those with OSA
than general QoL questionnaires is not clear. Furthermore, there have been few
comparisons of the FOSQ to the SAQLI with respect to their sensitivity in those with
OSA and whether QoL differs between males and females. Using data from a large
cohort study, the purposes of these analyses were to compare these instruments to
each other, to assess whether they were able to detect differences in QoL among
groups with different severities of OSA and to determine whether there were differences
between genders.
Methods
The Sleep Heart Health Study (SHHS) is a prospective multicenter cohort study
designed to investigate the relationship between OSA and cardiovascular diseases in
the United States. Details of the study design have been published elsewhere (7).
Briefly, initial baseline recruitment began in 1995, enrolling 6,441 subjects, 40 years of
age and older, from several ongoing geographically distinct cardiovascular and
respiratory disease cohorts who were initially assembled between 1976 and 1995 (8).
These cohorts included the Offspring Cohort and the Omni Cohort of the Framingham
Heart Study in Massachusetts; the Hagerstown, MD, and Minneapolis, MN, sites of the
Atherosclerosis Risk in Communities Study; the Hagerstown, MD, Pittsburgh, PA, and
Sacramento, CA, sites of the Cardiovascular Health Study; 3 hypertension cohorts
(Clinic, Worksite, and Menopause) in New York City; the Tucson Epidemiologic Study of
Airways Obstructive Diseases and the Health and Environment Study; and the Strong
Heart Study of American Indians in Oklahoma, Arizona, North Dakota, and South
Dakota. A SHHS follow-up examination took place between February 2000 and May
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2003, enrolling 4,586 of the original participants who had a repeat polysomnogram in
addition to completing questionnaires and undergoing other measurements. The
present study focused on 884 participants from the Tucson and Framingham sites of the
Sleep Heart Health Study second examination in whom data were available from the
sleep habits questionnaire, all quality of life questionnaires, and in-home
polysomnograms. Data was limited to these sites because administration of the FOSQ
was not done at the other field centers.
The SHHS was approved by the respective institutional review boards for human
subjects research, and informed written consent was obtained from all subjects at the
time of their enrollment into each stage of the study.
Polysomnography
Participants underwent overnight in-home polysomnograms using the Compumedics
Portable PS-2 System (Abbottsville, Victoria, Australia) administered by trained
technicians (9). Briefly, after a home visit was scheduled, the Sleep Health
Questionnaire, SF-36, SAQLI, and FOSQ questionnaires generally were mailed 1 to 2
weeks prior to the in-home polysomnography appointment. Each participant was asked
to complete the questionnaire before the home visit, at which time the questionnaires
were collected and verified for completeness. The home visits were performed by twoperson, mixed-sex teams in visits that lasted 1.5 to 2 hours. There was emphasis on
making the night of the polysomnographic assessment as representative as possible of
a usual night of sleep. Participants were asked to schedule the visit so that it would
occur approximately two hours prior to their usual bedtime. Participants’ weekday or
weekend bedtime routines were encouraged to be consistent with the day of the week
that the visits were made.
The SHHS recording montage consisted of electroencephalogram (C4/A1 and C3/A2),
right and left electrooculogram, a bipolar submental electromyogram, thoracic and
abdominal excursions (inductive plethysmography bands), airflow (detected by a nasaloral thermocouple [Protec, Woodinville, WA]), oximetry (finger pulse oximetry [Nonin,
Minneapolis, MN]), electrocardiogram and heart rate (using a bipolar electrocardiogram
lead), body position (using a mercury gauge sensor), and ambient light (on/off, by a light
sensor secured to the recording garment). Sensors were placed, and equipment was
calibrated during an evening home visit by a certified technician. After technicians
retrieved the equipment, the data, stored in real time on PCMCIA cards, were
downloaded to the computers of each respective clinical site, locally reviewed, and
forwarded to a central reading center (Case Western Reserve University, Cleveland,
OH). Comprehensive descriptions of polysomnography scoring and quality-assurance
procedures have been previously published (9, 10). In brief, sleep was scored according
to guidelines developed by Rechtschaffen and Kales (11, 12). Strict protocols were
maintained to ensure comparability among centers and technicians. Intra-scorer and
inter-scorer reliabilities were high (10). As in previous analyses of SHHS data, an apnea
was defined as a complete or almost complete cessation of airflow, as measured by the
amplitude of the thermocouple signal, lasting at least 10 seconds. Hypopneas were
identified if the amplitude of a measure of flow or volume (detected by the thermocouple
or thorax or abdominal inductance band signals) was reduced discernibly (at least 25%
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lower than baseline breathing) for at least 10 seconds and did not meet the criteria for
apnea. For this study, only apneas or hypopneas associated with a 4% or greater
oxyhemoglobin desaturation were considered in the calculation of the apnea hypopnea
index (AHI, apneas plus hypopneas per hour of total sleep time).
Sleep Habits Questionnaire and Covariates
Participants completed the SHHS Sleep Habits Questionnaire (13). The Sleep Habits
Questionnaire contained questions regarding sleep habits. Height and weight were
measured directly to determine body mass index (BMI, kg/m2). Sex and ethnicity were
derived from data obtained from the SHHS parent cohorts. Participants answered yes or
no to having a healthcare provider diagnosing them as having chronic obstructive
pulmonary disease (COPD), chronic bronchitis, or asthma.
Sleepiness
The level of daytime sleepiness was determined using the Epworth Sleepiness Scale
(ESS), a validated 8-item questionnaire that measures subjective sleepiness (14).
Subjects were asked to rate how likely they are to fall asleep in different situations.
Each question was answered on a scale of 0 to 3. ESS values ranged from 0 (unlikely
to fall asleep in any situation) to 24 (high chance of falling asleep in all 8 situations).
Mean ESS scores between 14 and 16 have been reported for patients with OSA (14,
15). Scores of 11 or greater are considered to represent an abnormal degree of daytime
sleepiness (16). Sleepiness was defined as an ESS of at least 10.
Quality of Life Measures
Medical Outcomes Study Short-Form Health Survey (SF-36). Quality of life was
evaluated using the Medical Outcomes Study Short-Form Health survey (SF-36) (4).
The SF-36 is a multipurpose self-administered health survey consisting of 36 questions
divided into 8 individual domains: (1) physical functioning (limitations in physical activity
because of health problems), (2) role physical (limitations in usual role activities
because of physical health problems), (3) bodily pain, (4) general health perceptions; (5)
vitality (energy and fatigue), (6) social functioning (limitation in social activities because
of physical or emotional problems), (7) role emotional (limitation in usual role activities
because of emotional problems), and (8) general mental health. In addition, the 8 scales
are used to form 2 distinct high-order summary scales: the physical component
summary (PCS) and the mental component summary (MCS) (17). The PCS includes
the physical functioning, role physical, bodily pain, and general health scales, and the
MCS includes the vitality, social functioning, role emotional, and general mental health
scales. The raw scores for each subscale and the 2 summary measures are
standardized, weighted, and scored according to specific algorithms. The scores for the
multifunction item scales and the summary measures range from 0 to 100, with higher
scores indicating better quality of life. For the present study, we use only the PCS and
MCS scales.
Functional Outcomes Sleep Questionnaire (FOSQ). The FOSQ was developed as a
self-report instrument to assess the disorders of sleepiness on quality of life. It consists
of 30 items with 5 factor-based subscales: activity level, vigilance, intimacy and sexual
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relationships, general productivity and social outcome. A mean weighted item score is
obtained for each subscale. The subscales are summed to produce a global score (5).
In SHHS, questions related to sexual intimacy were omitted because there were
concerns that some participants would find these embarrassing or offensive.
Sleep Apnea Quality of Life Index (SAQLI). The SAQLI was developed as a sleep
apnea specific quality of life instrument (6). It is a 35 item instrument that captures the
adverse impact of sleep apnea on 4 domains: daily functioning, social interactions,
emotional functioning, and symptoms. Items are scored on a 7-point scale with “all of
the time” and “not at all” being the most extreme responses. Item and domain scores
are averaged to yield a composite total score between 1 and 7. Higher scores represent
better quality of life. In SHHS, the short form of the SAQLI was administered, because it
allowed for self-completion by the participants (18).
Statistical Analysis
Differences in proportions for descriptive characteristics between OSA severity
categories, and categorical variables were analyzed using Chi-square tests with 2
degrees of freedom. Fisher’s exact test was used when the expected frequency was
less than 5 in any cell. One-way analyses of variance (ANOVA) were used to compare
differences in mean values for continuous variables (BMI, total sleep time, SAQLI,
FOSQ, SF-36 MCS, and SF-36 PCS) by OSA severity categories and by these
categories separately for males and females. Pearson’s correlations were used to test
for correlation coefficients between the four quality of life scales, SAQLI, FOSQ, SF-36
MCS, and SF-36 PCS.
Separate multivariate linear regression models were fitted to evaluate scores from each
of the four QoL scales by OSA categories for males and females. Potential confounders
(age, race, COPD, chronic bronchitis, ESS and asthma) were evaluated and adjusted
for in the models; only those variables with significant coefficients were kept in the
models. Thus, OSA severity, ESS, and asthma were the only variables retained in the
final models. All statistical tests were performed using statistical software (Stata SE,
version 13.0 for Windows; Stata Corp; College Station, TX) and a significance level of
0.05.
Results
Participants were 47.6% male and 52.4% female, 49.2% (n=435) had no OSA, 43.2%
(n=382) had mild to moderate OSA, and 7.6% (n=67) had severe OSA. Approximately
21% of participants with mild to moderate OSA and 39% of those with severe OSA
reported excessive daytime sleepiness (ESS >10) (Table 1).
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Participants with severe OSA were significantly older (mean age = 63.7 years, p
<.0001), had higher BMI (mean = 34.3 kg/m2, p <.0001) and had lower SF-36 PCS
scores (45.1, p= .006) than participants with no OSA or those with mild to moderate
OSA. There was also a trend towards lower scores on the MCS of the SF-36, the
SAQLI, and the FOSQ (Table 2).
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When analyzed according to gender, no significant differences were found in males for
QoL by OSA severity categories (Table 3).

Males with severe OSA had significantly higher BMI (mean 31.9, p<.0001) than males
with no OSA or males with mild to moderate OSA. However, as shown in Table 4,
females with severe OSA had significantly lower mean scores for the SAQLI (5.4, p=
.006), FOSQ (10.9, p= .02), and SF-36 PCS (37.7, p<.0001) compared to females with
no OSA and those with mild to moderate OSA.
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Females with severe OSA also had significantly higher BMI (mean 41.8, p<.0001) than
females with no OSA or females with mild to moderate OSA.
As shown in Table 5, comparisons between the QoL measures showed small
correlations between the FOSQ and the SF-36 MCS (r=.31, p < .001) and the SF-36
PCS (r=.37, p <.001), and medium correlations between the SAQLI and the SF-36 MCS
(r=0.52, p <.001) and the SF-36 PCS (r=.42, p < .001).

The correlation between the SAQLI and FOSQ was 0.66, p <.001, and the correlation
between SF-36 MCS and SF-36 PCS was -.024, however this was not significant (p =
.142). In addition, ESS scores were inversely correlated with the SAQLI (r = -.36),
FOSQ (r = -.43), MCS (r = -.17), and PCS (r = -.16) (data not shown).
Because categorical analyses showed no difference for males in QoL scores, we,
therefore, ran linear regression models separately for females and males (Table 6).

In these analyses, AHI severity was significant only for the SF-36 PCS in females with
severe OSA. (coeff. = 8.3, p=.004). In contrast, the ESS was significant in models for all
of the instruments in both males and females. The only other factor entering into some
models was asthma, which was significant in models of the SAQLI and the PCS in
females.
Discussion
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In these analyses using a general (SF-36) and two sleep specific QoL assessment tools
(FOSQ and SAQLI), we found that QoL was reduced in those with severe OSA;
substantial differences were not apparent among participants with mild to moderate
OSA and those with no OSA. However, there were significant gender disparities.
Females with severe OSA demonstrated a substantial reduction in QoL with all
instruments, but there was a lack of differences among males by OSA severity. The
reductions in QoL were explained primarily by the presence of sleepiness. Furthermore,
correlations among QoL questionnaires were modest at best, indicating that they
assess different QoL domains.
When males and females were analyzed together in our study, only the PCS of the SF36 showed a significant reduction in QoL in participants with OSA, but this was limited
solely to participants with severe OSA. Additional studies also have found lower QoL
only in those with severe OSA (19, 20). Moreover, other studies have failed to find any
differences in QoL among participants with a broad spectrum of OSA severity (21-23).
In one of these studies, Lee and colleagues (22) found that the AHI was not associated
with differences in the PCS or MCS of the SF-36 in a large group of patients seen in a
sleep clinic. In their study, other factors, such as age, gender, minimum oxygen
saturation, sleepiness, and depression were associated with the PCS or MCS scores.
Our study also found a strong trend between sleepiness and QoL scores for females
and males. Similarly, in a smaller study, Lee et al. (22) did not find differences in the
SAQLI among OSA patients of different severities. Our data also are consistent with a
previous analysis from the first examination of SHHS in which severe OSA was
associated with worse QoL on most subscales of the SF-36, but only the vitality
subscale was reflective of poorer QoL in participants with OSA of less severity. In
contrast, even mild OSA was associated with reduced QoL in comparison to no OSA
among the middle-aged males and females of the Wisconsin Sleep Cohort (24).
However, our cohort was older than participants in the Wisconsin Sleep Cohort and only
a small sample from the SHHS was analyzed in the present study. Thus, age and other
demographic differences among the cohorts may provide explanations for these
discrepancies. Nevertheless, despite the absence of large cross-sectional differences in
QoL as a function of OSA severity, in most studies, the SF-36, SAQLI, and FOSQ have
been shown to be sensitive to changes in QoL after OSA treatment.
When analysis of our data was performed separately according to gender, we observed
that the reduction in QoL with severe OSA was limited to females irrespective of the
QoL instrument. Other studies (22) also have noted that QoL in participants with OSA is
worse in women. However, in a study of a large cohort of males, Appleton et al.,(25)
found that increasing AHI was associated with lower QoL on the SF-36, but only in
those less than 69 years of age. The median age of the SHHS cohort is 60 years with
substantial numbers of participants older than 70 years. Thus, our results and those of
Appleton et al. (25) may not be discrepant necessarily.
Excessive daytime sleepiness is one of the most common symptoms in OSA, and
sleepiness can have a profound negative impact on QoL. Thus, not surprisingly, our
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multivariate analyses demonstrated that the negative impact of severe OSA was
explained primarily by the presence of sleepiness. Our finding is consistent with the
findings of some, (19, 22, 23, 26) but not all previous studies (27). The explanation for
these inconsistent findings is not readily apparent, but possibilities include whether
study populations were recruited from the general population or clinic, as well as
whether the cohorts had other co-morbidities that would impact QoL. A differential
perception of sleepiness between males and females offers a possible explanation of
the greater impact of OSA on QoL in the latter. However, this assertion seems unlikely
inasmuch as previous studies indicate females with OSA are more likely to report
fatigue rather than sleepiness (28-30).
We observed that correlations among the SF-36, SAQLI, and FOSQ were relatively
weak to moderate. Our results are consistent with the few studies that have done similar
comparisons. In a Spanish multicenter study (21), correlations of the FOSQ and several
scales of the SF-36 with the 4 domains of the SAQLI were poor to moderate. They
ranged from r=.179 between the FOSQ and SAQLI Emotional Functioning domain to
r=.579 for the SF-36 Vitality and SAQLI Daily Functioning domain. In a Polish study
(31), the correlation between the SF-36 and the FOSQ was r=.46 and between the SF36 and the SAQLI was r=.47. Other studies have compared the SF-36 to other general
QoL instruments in patients with OSA, with some, but not all, demonstrating reasonable
correspondence (32, 33). Considering our results with other studies, various
instruments may sample different aspects of QoL. Care should be exercised when
selecting a tool to assess health outcomes in OSA.
There are several important limitations to our findings. First, the SHHS cohort was
recruited from participants enrolled in other longitudinal studies, many of whom were
long-time participants. These individuals may represent a group of survivors who would
generally have better QoL regardless of OSA-severity status. Second, as a group, the
SHHS cohort is older (mean age = 61.6 years) and may not be representative of the US
adult population. Third, SHHS is a general population cohort, and thus, unlike a clinical
cohort, some did not have symptoms of OSA. Finally, severity of OSA may not be best
reflected by the AHI. Other markers of severity such as amount of oxygen desaturation
or degree of sleep fragmentation may be better surrogates to show differences in QoL.
Nevertheless, despite these limitations, our analyses have some unique qualities such
as a well-characterized, racially and ethnically diverse cohort, use of home-based
polysomnography to assess the severity of OSA, and data related to QoL derived from
3 different instruments.
In conclusion, in a middle-aged to elderly cohort, QoL is poorer only in females with
severe OSA. To a large extent, these findings can be explained by the presence of
daytime sleepiness. Correlations among 3 commonly used QoL instruments used in
persons with OSA were weak to moderate, suggesting that each samples different
aspects of QoL. Therefore, care should be exercised in selecting a QoL tool for
documenting health care outcomes for research or clinical care.
Acknowledgments

Southwest Journal of Pulmonary and Critical Care/2016/Volume 13

146

The Sleep Heart Health Study (SHHS) acknowledges the Atherosclerosis Risk in
Communities Study (ARIC), the Cardiovascular Health Study (CHS), the Framingham
Heart Study (FHS), the Cornell/Mt. Sinai Worksite and Hypertension Studies, the Strong
Heart Study (SHS), the Tucson Epidemiologic Study of Airways Obstructive Diseases
(TES) and the Tucson Health and Environment Study (H&E) for allowing their cohort
members to be part of the SHHS and for permitting data acquired by them to be used in
the study. SHHS is particularly grateful to the members of these cohorts who agreed to
participate in SHHS as well. SHHS further recognizes all of the investigators and staff
who have contributed to its success. A list of SHHS investigators, staff and their
participating institutions is available on the SHHS website, http://www.jhucct.com/shhs/
The opinions expressed in the paper are those of the authors and do not necessarily
reflect the views of the Indian Health Service.
This work was supported by HL U01HL53940 (University of Washington), U01HL53941
(Boston University), U01HL53938 and U01HL53938-07S (University of Arizona),
U01HL53916 (University of California, Davis), U01HL53934 (University of Minnesota),
U01HL53931 (New York University), U01HL53937 and U01HL64360 (Johns Hopkins
University), U01HL63463 (Case Western Reserve University), and U01HL63429
(Missouri Breaks Research).
Dr. Silva was supported by NHLBI grant HL 062373-05A2.
References
1. Peppard PE, Young T, Barnet JH, Palta M, Hagen EW, Hla KM. Increased
prevalence of sleep-disordered breathing in adults. Am J Epidemiol. 2013 May
1;177(9):1006-14. [CrossRef] [PubMed]
2. Budhiraja R, Quan SF. Sleep-disordered breathing and cardiovascular health. Curr
Opin Pulm Med. 2005 Nov;11(6):501-6. [CrossRef] [PubMed]
3. Aurora RN, Collop NA, Jacobowitz O, Thomas SM, Quan SF, Aronsky AJ. Quality
measures for the care of adult patients with obstructive sleep apnea. J Clin Sleep
Med. 2015 Mar 15;11(3):357-83. [CrossRef] [PubMed]
4. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I.
Conceptual framework and item selection. Med Care. 1992 Jun;30(6):473-83.
[CrossRef] [PubMed]
5. Weaver TE, Laizner AM, Evans LK, Maislin G, Chugh DK, Lyon K, Smith PL,
Schwartz AR, Redline S, Pack AI, Dinges DF. An instrument to measure functional
status outcomes for disorders of excessive sleepiness. Sleep. 1997 Oct;20(10):83543. [PubMed]
6. Flemons WW, Reimer MA. Development of a disease-specific health-related quality
of life questionnaire for sleep apnea. Am J Respir Crit Care Med. 1998
Aug;158(2):494-503. [CrossRef] [PubMed]

Southwest Journal of Pulmonary and Critical Care/2016/Volume 13

147

7. Quan SF, Howard BV, Iber C, Kiley JP, Nieto FJ, O'Connor GT, Rapoport DM,
Redline S, Robbins J, Samet JM, Wahl PW.The Sleep Heart Health Study: design,
rationale, and methods. Sleep. 1997 Dec;20(12):1077-85. [PubMed]
8. Lind BK, Goodwin JL, Hill JG, Ali T, Redline S, Quan SF. Recruitment of healthy
adults into a study of overnight sleep monitoring in the home: experience of the
Sleep Heart Health Study. Sleep Breath. 2003 Mar;7(1):13-24. [CrossRef] [PubMed]
9. Redline S, Sanders MH, Lind BK, Quan SF, Iber C, Gottlieb DJ, Bonekat WH,
Rapoport DM, Smith PL, Kiley JP. Methods for obtaining and analyzing unattended
polysomnography data for a multicenter study. Sleep Heart Health Research Group.
Sleep. 1998 Nov 1;21(7):759-67. [PubMed]
10. Whitney CW, Gottlieb DJ, Redline S, Norman RG, Dodge RR, Shahar E, Surovec S,
Nieto FJ. Reliability of scoring respiratory disturbance indices and sleep staging.
Sleep. 1998 Nov 1;21(7):749-57. [PubMed]
11. Rechtschaffen A, Kales A. Manual of standardized techniques and scoring system
for sleep stages of human subjects. Los Angeles: UCLA Brain Information Service
and Brain Research Institute; 1968.
12. Rechtschaffen A, Kales A. Manual of standardized techniques and scoring system
for sleep stages of human subjects. Los Angeles: UCLA Brain Information Service
and Brain Research Institute; 1968.
13. Sleep Heart Heath Study Sleep Habits Questionnaire. Available at:
https://biolincc.nhlbi.nih.gov/static/studies/shhs/SHHS_1_Forms/SHHS_1_Sleep_Ha
bits_Questionnaire_-_MN.pdf (accessed 9/24/16).
14. Johns MW. Reliability and factor analysis of the Epworth Sleepiness Scale. Sleep.
1992 Aug;15(4):376-81. [PubMed]
15. Hardinge FM, Pitson DJ, Stradling JR. Use of the Epworth Sleepiness Scale to
demonstrate response to treatment with nasal continuous positive airways pressure
in patients with obstructive sleep apnoea. Respir Med. 1995 Oct;89(9):617-20.
[CrossRef] [PubMed]
16. Johns MW. A new method for measuring daytime sleepiness: the Epworth
sleepiness scale. Sleep. 1991 Dec;14(6):540-5. [PubMed]
17. Ware JE Jr., SF-36 Physical and Mental Health Summary Scales: a User's Manual.
Boston, MA; Health Assesment Lab, New England Medical Center. 1994.
18. Reimer MA, Flemons WW. Quality of life in sleep disorders. Sleep Med Rev. 2003
Aug;7(4):335-49. [CrossRef] [PubMed]
19. Batool-Anwar S, Goodwin JL, Kushida CA, Walsh JA, Simon RD, Nichols DA, Quan
SF. Impact of continuous positive airway pressure (CPAP) on quality of life in
patients with obstructive sleep apnea (OSA). J Sleep Res. 2016 May 30. [CrossRef]
[PubMed]
20. Lopes C, Esteves AM, Bittencourt LR, Tufik S, Mello MT. Relationship between the
quality of life and the severity of obstructive sleep apnea syndrome. Braz J Med Biol
Res. 2008 Oct;41(10):908-13. [CrossRef] [PubMed]
21. Catalán P, Martínez A, Herrejón A, Martínez-García MÁ, Soler-Catalu-a JJ, RománSánchez P, Pinel J, Blanquer R. Internal consistency and validity of the Spanish
version of the quality of life questionnaire specific for obstructive sleep apnea: sleep
apnea quality of life index. Arch Bronconeumol. 2012 Dec;48(12):431-42. [CrossRef]
[PubMed]

Southwest Journal of Pulmonary and Critical Care/2016/Volume 13

148

22. Lee W, Lee SA, Ryu HU, Chung YS, Kim WS. Quality of life in patients with
obstructive sleep apnea: Relationship with daytime sleepiness, sleep quality,
depression, and apnea severity. Chron Respir Dis. 2016 Feb;13(1):33-9. [CrossRef]
[PubMed]
23. Ye L, Liang ZA, Weaver TE. Predictors of health-related quality of life in patients with
obstructive sleep apnoea. J Adv Nurs. 2008 Jul;63(1):54-63. [CrossRef] [PubMed]
24. Finn L, Young T, Palta M, Fryback DG. Sleep-disordered breathing and self-reported
general health status in the Wisconsin Sleep Cohort Study. Sleep. 1998 Nov
1;21(7):701-6. [PubMed]
25. Appleton SL, Vakulin A, McEvoy RD, Vincent A, Martin SA, Grant JF, Taylor AW,
Antic NA, Catcheside PG, Wittert GA, Adams RJ. Undiagnosed obstructive sleep
apnea is independently associated with reductions in quality of life in middle-aged,
but not elderly men of a population cohort. Sleep Breath. 2015 Dec;19(4):1309-16.
[CrossRef] [PubMed]
26. Siccoli MM, Pepperell JC, Kohler M, Craig SE, Davies RJ, Stradling JR. Effects of
continuous positive airway pressure on quality of life in patients with moderate to
severe obstructive sleep apnea: data from a randomized controlled trial. Sleep. 2008
Nov;31(11):1551-8. [PubMed]
27. Szentkirályi A, Madarász CZ, Novák M. Sleep disorders: impact on daytime
functioning and quality of life. Expert Rev Pharmacoecon Outcomes Res. 2009
Feb;9(1):49-64. [CrossRef] [PubMed]
28. Chervin RD. Sleepiness, fatigue, tiredness, and lack of energy in obstructive sleep
apnea. Chest. 2000 Aug;118(2):372-9. [CrossRef] [PubMed]
29. Chervin RD. Epworth sleepiness scale? Sleep Med. 2003 May;4(3):175-6.
[CrossRef] [PubMed]
30. Tamanna S, Geraci SA. Major sleep disorders among women: (women's health
series). South Med J. 2013 Aug;106(8):470-8. [CrossRef] [PubMed]
31. Kasibowska-Kuźniar K, Jankowska R, Kuźniar T, Brzecka A, Piesiak P, Zwierzycki J.
[Comparative evaluation of two health-related quality of life questionnaires in
patients with sleep apnea]. [Article in Polish] Wiad Lek. 2004;57(5-6):229-32.
[PubMed]
32. Jenkinson C, Stradling J, Petersen S. Comparison of three measures of quality of
life outcome in the evaluation of continuous positive airways pressure therapy for
sleep apnoea. J Sleep Res. 1997 Sep;6(3):199-204. [CrossRef] [PubMed]
33. Jenkinson C, Stradling J, Petersen S. How should we evaluate health status? A
comparison of three methods in patients presenting with obstructive sleep apnoea.
Qual Life Res. 1998 Feb;7(2):95-100. [CrossRef] [PubMed]

Southwest Journal of Pulmonary and Critical Care/2016/Volume 13

149

