Polysomnography indexes are discordant with quality of
life, symptoms, and reaction tfimes in sleep apnea patients
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OBJECTIVE: We tested whether polysomnography
(PSG) indexes were associated with sleepiness,
quality of life, or reaction times at baseline and as
outcome measures following surgical or sham
treatment for patients with obstructive sleep apnea
syndrome (OSAS).

STUDY DESIGN AND METHODS: Mild-moderate OSAS
subjects were measured before and 8 weeks after
surgical or sham treatment in this prospective lon-
gitudinal study. Measures included standard PSG
indexes, sleepiness, quality of life, and reaction
times. Associations were examined with Spearman
correlations and multivariate linear regression.
RESULTS: Correlations between baseline PSG and
non-PSG measures ranged from —0.22 to 0.25 (n, 87
subjects; mean correlation, 0.00 = 0.11), with one
positive association significant of 56 tested (arousal
index and SF36 Mental Component Summary, r,
0.25; P = 0.03). Correlations between change in PSG
and non-PSG measures ranged from —0.37 to 0.35
(n, 54 subjects; mean correlation, —0.05 + 0.19),
with no significant positive association of 56 tested.
Regression analyses confirmed these results.
CONCLUSIONS: PSG indexes are not consistently
associated with sleepiness, quality of life, or reac-
tion time, both at baseline and as outcome mea-
sures in patients with mild-moderate OSAS. PSG in-
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dexes may not quantify some important aspects of
OSAS disease burden or treatment outcome. Clini-
cally important outcomes should be measured di-
rectly. EBM rating: A. (Otolaryngol Head Neck Surg
2005;132:255-62.)

Polysomnography (PSG) is considered the gold stan-
dard for the diagnosis of obstructive sleep apnea syn-
drome (OSAS), the estimation of its severity, and the
measurement of treatment response.’ Although OSAS
includes both a PSG abnormality and symptoms,” its
severity is often defined by the apnea-hypopnea index
(AHI) alone.? Improvement of symptoms, quality of
life, and function are important outcomes, especially
for patients with milder OSAS where serious medical
complications are less likely to occur.>®

Surgical treatments for OSAS have typically been
judged on PSG outcomes. Anecdotally, however, pa-
tients’ reports of improvement often are discordant with
PSG outcomes. If true, then clinically important out-
comes like symptoms, quality of life, and reaction times
should be measured directly to evaluate surgical (and
nonsurgical) treatment response.

Previous reports indicate a poor association at base-
line between standard PSG indexes and sleepiness,
health status, and quality of life in different populations
of OSAS patients.”® We sought to determine whether
PSG indexes are associated with sleepiness, quality of
life, or reaction times at baseline and as outcomes after
active or sham treatment, in a new sample of patients
with mild to moderate OSAS.

METHODS
Study Design

A subgroup analysis of data from a 2-institution
randomized controlled trial® was performed to test the
hypotheses that PSG indexes are not associated with
sleepiness, quality of life, and reaction times before
treatment or as outcomes 8 weeks after surgical or sham
treatment for mild to moderate OSAS.

Participants

Eligible subjects were adults with (1) excessive day-
time sleepiness, (2) mild or moderate OSAS on screen-
ing sleep study, (3) no prior treatment for OSAS, and
(4) no morbid obesity. Detailed inclusion and exclusion
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criteria were described previously.” Age, sex, and body
mass index were recorded for all subjects at baseline.
All available baseline and outcomes data were analyzed
from the parent study.

Subjects were recruited directly from 2 academic
otolaryngology practices and from poster and newspa-
per advertisements. This study was designed and per-
formed with approval from local institutional review
boards. All patients gave informed consent.

Polysomnography

All subjects underwent an overnight, monitored, in-
laboratory diagnostic PSG at baseline (separate from
the screening sleep study) and 8 weeks after completion
of surgical or sham treatment. PSG measurements in-
cluded an electroencephalogram (=2 channels), elec-
trooculogram, chin and leg muscle electromyograms,
electrocardiogram, measures of oronasal airflow, tho-
racic and abdominal efforts, body position, and pulse
oximetry.

Sleep stages'® and arousals'' were scored in stan-
dard fashion. Apnea was defined as cessation of in-
spiratory airflow =10 seconds. Hypopnea was defined
as a reduction of inspiratory airflow =10 seconds with
an associated 4% decrease in oxyhemoglobin saturation
or an electroencephalographic arousal. Respiratory
arousals were quantified on PSGs at one study site and
were defined as electroencephalographic arousals asso-
ciated with an apnea or hypopnea. All PSGs were
manually scored by trained technicians and confirmed
by a blinded, board-certified sleep physician.

Intervention

Of 90 subjects enrolled in the parent trial, 29
received sham radiofrequency tongue reduction, 28
received radiofrequency tongue and palate reduction,
and 27 received continuous positive airway pressure
therapy.” For this study, we analyzed baseline data
for all subjects and outcomes data for the subjects
who received sham radiofrequency tongue reduc-
tion or active radiofrequency tongue and palate re-
duction. Continuous positive airway pressure sub-
jects did not undergo post-treatment PSG and thus
data were not available to analyze the association
between PSG outcomes and other outcomes in these
subjects. The sham radiofrequency tongue reduction
and the active radiofrequency tongue and palate re-
duction have been described in detail.” Active treat-
ment included a mean total 9700 = 2000 J of energy
to the tongue over 5 treatment sessions and 1785 =
904 J of energy to the palate over 2 treatment ses-
sions.’
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Polysomnography Indexes and Non-PSG
Measures

AHI, apnea index, total arousal index, and respira-
tory arousal index were calculated as the number of
events, respectively, per hour of sleep. Lowest satura-
tion represented the nadir oxyhemoglobin saturation.
The percent sleep time with a saturation below 90% and
percent sleep time in rapid eye movement stage of sleep
(%REM) were calculated.

Non-PSG measures were chosen to represent mean-
ingful measurements of quality of life, sleepiness, and
reaction times. OSAS-specific quality of life was mea-
sured with 2 validated questionnaires: (1) Functional
Outcomes of Sleep Questionnaire,'? and (2) Symptoms
of Nocturnal Obstruction and Related Events, formerly
the OSA Patient Oriented Severity Index.'® General
health status was measured with the SF-36 (version 1)
Mental Component Summary and Physical Component
Summary Scales.'* Daytime sleepiness was measured
using the Epworth Sleepiness Scale.'> Reaction times
were measured using the Psychomotor Vigilance Task
(PVT-192, Ambulatory Monitoring Inc, Ardsley, NY)
with a total test time of 10 minutes and stimulus inter-
val between 2 and 10 seconds.'® Slowest reaction time
was measured as the mean of the slowest 10% of
reaction times. Slowest reaction time was analyzed as
the reciprocal (1/slowest reaction time) to minimize the
contribution of very long lapses.'® Median reaction
time and fastest reaction time (mean of fastest 10%
reaction times) were also analyzed.

PSG and non-PSG measures were compared at base-
line. Change in PSG and non-PSG measures were com-
pared as outcomes. Change was calculated as the dif-
ference between the baseline and the 8-week
posttreatment measurement, with a positive value de-
noting improvement and a negative value denoting
worsening.

Outcomes were measured at 8 weeks to allow time
for complete recovery from the intervention (estimated
3 weeks)® and time to acclimate to improved sleep.
Although longer-term outcomes would also be desir-
able, ethical considerations related to the delayed treat-
ment in sham patients limited the parent study to
8-week outcomes.’

Statistical Methods

All variables were analyzed as continuous variables.
Data are presented as the mean = standard deviation.
Nonnormal variables must be analyzed with nonpara-
metric statistical tests, so normality was tested on all
outcome variables. Normality was tested with the Sha-
piro-Wilk W test, Shapiro-Francia W’ test, and com-
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bined skewness and kurtosis tests. A variable was con-
sidered non-normal if it failed any one of these tests.

Spearman correlations were calculated between each
PSG and non-PSG measure at baseline, and between
change in each PSG and non-PSG measure as out-
comes. Spearman correlations are presented because
the assumptions of normal distributions for Pearson
correlations were not met in many cases. A positive
correlation denotes an expected correlation (eg, im-
provement on both variables or worsening on both
variables). A negative correlation denotes an unex-
pected correlation (eg, improvement on one variable
and worsening on the other variable). We sought to
determine the positive correlation between PSG in-
dexes and non-PSG measures. With N = 87 baseline
subjects, this study has >80% power to detect an
important baseline correlation coefficient (=0.3)"7 at
the 2-tailed significance level of 0.05."® With N = 54
outcomes subjects, this study has 60% power to detect
an important outcome correlation coefficient.'®

Correlation analyses do not adjust for potential con-
founding variables. Therefore, to further assess for sig-
nificant associations that may not be detected by simple
correlations, we used multivariate linear regression.
Associations were assessed between each non-PSG
measure as the dependent (continuous) variable and
certain PSG indexes as the independent (continuous)
variable, adjusting for age, sex, and body mass index.
AHI was analyzed in each case as was each PSG index
that had a positive correlation =0.20, even if not sig-
nificant. Multiple linear regression is valid if the asso-
ciations are linear and the variances are homogeneous
(homoscedasticity). We tested these assumptions by
visually analyzing residual diagnostics. When these
assumptions were not met, we used normal transforma-
tions of the variables to meet these assumptions. Each
adjustment variable is a potential confounder because
each may be associated with PSG and non-PSG mea-
sures. 95% confidence intervals and P values (based on
the coefficient ¢ test) were calculated for the coefficient
of each PSG measure tested.

All data were analyzed with Stata/SE 8.0 software
(Stata Corp, College Station, TX). A P value <0.05
was considered statistically significant.

RESULTS

The sample population was middle-aged, predomi-
nantly male, and overweight (Table 1). At baseline, the
study sample had mild to moderate OSAS based on
AHI and mild abnormality based on other PSG param-
eters (Table 2). The subjects had mild abnormalities in
quality of life, sleepiness, and slowest reaction time
(Table 3) at baseline. The sample of treated and sham
subjects together showed a minimal mean change in
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Table 1. Sample characteristics

Variable Mean = SD Range

Baseline Sample (N = 87)

Age (y) 49+9 27-64

Sex (% male) 78

Body Mass Index (kg/m?) 28 £4 19-37
Outcome Sample* (N = 54)

Age (y) 489 27-63

Sex (% male) 78

Body Mass Index (kg/mz) 28 4 22-37

SD, Standard deviation.
*Qutcomes sample includes subjects who received active treatment or sham
treatment and underwent post-treatment polysomnography.

Table 2. Polysomnography summary

Variable Mean = SD Range

Baseline (N = 87)

Apnea-Hypopnea Index (events/h) 19 £ 10 2-44
Apnea Index (events/h) 6*8 0-37
Arousal Index (events/h) 23 =10 0-51
Respiratory Arousal Index (events/h) 14*9 0-32
Lowest Saturation (%) 87+ 6 58-97
Saturation < 90% (% of sleep time) 1.3*+2.1 0-8.5
REM Sleep (% of sleep time) 18*6 4-32
Outcome™* (N = 54)
A Apnea-Hypopnea Index (events/h) 312 —25-36

A Apnea Index (events/h) 0.2+77 —17-31
A Arousal Index (events/h) 05*11.6 —25-31
A Respiratory Arousal Index (events/h) 4=*11 —15-30
A Lowest Saturation (%) —0.1 =46 —12-13
A Saturation < 90% (% of sleep time) —0.1 £22 —-9-7

A REM Sleep (% of sleep time) -2*6 —18-12

SD, Standard deviation; A, change from baseline (positive value denotes
improvement, negative value denotes worsening).
*Outcomes sample includes subjects who received active treatment or sham

treatment and underwent post-treatment polysomnography.

PSG measures (Table 2) and a consistent mild mean
improvement in all non-PSG measures (Table 3).

At baseline, of the 56 correlations examined be-
tween PSG and non-PSG measures, there were 25
(45%) positive correlations with just 1 (2%) statistically
significant. There was 1 (2%) correlation =0.20 (Table
4). The mean correlation between PSG and non-PSG
measures was 0.00 = 0.11. In contrast, of 21 correla-
tions between PSG measures, there were 19 (90%)
positive correlations with 11 (52%) statistically signif-
icant. There were 12 (57%) correlations =0.20 (data
not shown). The mean correlation between PSG mea-
sures was 0.30 = 0.27. Of 28 correlations between
non-PSG measures, there were 25 (89%) positive cor-
relations with 11 (39%) statistically significant. There
were 12 (43%) correlations =0.20 (data not shown).
The mean correlation between non-PSG measures was
0.26 = 0.27.
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Table 3. Non-polysomnography variable summary

Variable Mean = SD Range

Baseline (N = 85)
Functional Outcomes of Sleep
Questionnaire 16 +2 8-20
SNORE25 1.6 07 04-34
SF-36 Mental Health Component Summary 47 = 10 19-62
SF-36 Physical Health Component
Summary 50+8 26-63
Epworth Sleepiness Scale 12+4 1-22
28+0.6 1.0-43
230 £ 37  171-352
186 + 24 148-283

1/Slowest Reaction Time (1/msec)

Median Reaction Time (msec)

Fastest Reaction Time (msec)
Outcome™* (N = 54)

A Functional Outcomes of Sleep

Questionnaire 08 2.1 —4.9-64

A SNORE25 03*+0.6 —08-1.5
A SF-36 Mental Health Component

Summary 1.5+69 —11-22
A SF-36 Physical Health Component

Summary 1.0+73 —11-29

1535 —5-12
A 1/Slowest Reaction Time (1/msec) 02*+06 —12-19
A Median Reaction Time (msec) 721 —47-52
A Fastest Reaction Time (msec) 6*+19 —46-101

A Epworth Sleepiness Scale

SD, Standard deviation; SNORE25, Symptoms of Nocturnal Obstruction and
Related Events questionnaire; SF-36, Medical Outcomes Trust Short Form 36
questionnaire; A, change from baseline (positive value denotes improvement,
negative value denotes worsening).

*Qutcomes sample includes subjects who received active treatment or sham
treatment and underwent post-treatment polysomnography.

The only baseline correlation =0.20 between PSG
and non-PSG measures occurred between baseline
arousal index and SF36 Mental Component Summary
scale, with a correlation 0.25 (P = 0.03). However, on
multivariate linear regression, this association was not
significant (P = 0.57) after adjusting for age, sex, and
body mass index.

At outcome, of the 56 correlations examined be-
tween change in PSG and non-PSG measures, there
were 21 (38%) positive correlations with none (0%)
statistically significant. There were 8 (14%) correla-
tions =0.20 (Table 5). The mean correlation was —0.05
* 0.19. In contrast, of 21 correlations between change
in PSG measures, there were 15 (71%) positive corre-
lations with 9 (43%) statistically significant. There
were 14 (67%) correlations =0.20 (data not shown).
The mean correlation between change in PSG measures
was 0.28 * 0.32. Of 28 correlations between change in
non-PSG measures, there were 25 (89%) positive cor-
relations with 8 (29%) statistically significant. There
were 13 (46%) correlations =0.20 (data not shown).
The mean correlation between change in non-PSG mea-
sures was 0.24 = 0.23.

Multivariate linear regression analysis was used to
examine the relationship between each of the 8 corre-
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lations =0.20 between the change in PSG and non-PSG
measures, adjusting for age, sex, and body mass index.
With multivariate linear regression, the only significant
association was between change in apnea index and
change in SF36 Mental Component Summary (B =
—0.36; 95% confidence interval [—0.59, —0.12]; P =
0.003). This regression indicates that for every increase
in apnea index by 10 events per hour, there is a de-
crease in the SF36 Mental Component Summary by
3.6, when age, sex, and body mass index are held
constant. Two outliers drove this association. These
outliers had large reduction in apnea index with large
increases in hypopnea index (apneas converted to hy-
popneas). With removal of these outliers, the associa-
tion is not significant (3 = —0.20; 95% confidence
interval [—0.61, 0.21]; P = 0.33); however, we believe
these outliers represent real results and should be left in
the analysis.

The association between AHI and each of the non-
PSG measures was analyzed with multivariate linear
regression at baseline and at outcome, adjusting for age,
sex, and body mass index. There was no significant
association between baseline AHI and any baseline
non-PSG measure nor between change in AHI and
change in any non-PSG measure (Table 6). As exam-
ples, Figs 1 and 2 depict the poor association between
Functional Outcomes of Sleep Questionnaire and AHI
both at baseline and at outcome.

DISCUSSION

Standard baseline PSG indexes correlate poorly
with other measures of OSAS burden. These results
are consistent with prior studies showing poor pre-
treatment correlation between PSG and other mea-
sures in distinct clinical samples,”® and this study
extends these results to include objective measures
of function (reaction times). Moreover, the changes
in PSG indices correlate poorly with changes in other
measures important to OSAS, including subjective
sleepiness, OSAS-related quality of life, general
health status, and function (reaction times). These
data do suggest, however, that there is slightly
greater association between some PSG and non-PSG
outcomes than between PSG and non-PSG baseline
measures. AHI, the primary PSG measure of OSAS
severity and outcome, was not associated with any of
the non-PSG measures at baseline or at outcome,
even on adjusted analyses. These results suggest that
the effects of OSAS and its treatment on clinically
important outcomes should be measured directly and
should not be inferred from surrogate PSG measures.

This type of discrepancy between physiologic and
other measures of disease severity and outcome is not
unique to OSAS. Investigators have raised similar is-
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Table 4. Correlation* table for baseline polysomnography and non-polysomnography measures

PSG measures

AHI Al Arl RATrl LSAT %T < 90% REM%

Non-PSG FOSQ 0.07 0.01 0.11 —0.22 —0.04 0.01 0.02
measures SNORE25 —0.06 —0.12 0.16 0.02 —0.15 —0.05 —0.04
MCS —0.01 —0.06 0.25F —0.03 —0.13 0.00 0.15

PCS —0.11 —0.05 0.01 —0.20 0.12 0.09 —0.05

ESS —0.01 —0.01 0.12 0.06 —0.01 0.08 —0.09

1/SRT 0.12 0.00 0.16 0.16 —0.21 —0.20 —0.07

RT 0.10 —0.01 —0.03 0.14 —0.15 —0.15 0.03

FRT 0.19 0.03 0.00 0.18 —0.05 —0.08 0.05

PSG, Polysomnography; AHI, Apnea Hypopnea Index; A/, Apnea Index; Arl, Arousal Index; RArI, Respiratory Arousal Index; LSAT, lowest oxyhemoglobin saturation;
%T < 90, percent of sleep time with an oxyhemoglobin saturation of <90%; REM%, percent of sleep time in rapid eye movement sleep; FOSQ, Functional Outcomes
of Sleep Questionnaire; SNORE25, Symptoms of Nocturnal Obstruction and Related Events questionnaire; MCS, SF-36 Mental Component Summary scale; PCS,
SF-36 Physical Component Summary scale; ESS, Epworth Sleepiness Scale; I/SRT, reciprocal of slowest reaction time; RT, median reaction time; FRT, fastest reaction
time.

*Positive correlation denotes expected correlation (e.g., both measures abnormal); negative correlation denotes unexpected correlation (e.g., one measure normal and
the other abnormal).

P < 0.05.

Table 5. Correlation* table for change in polysomnography and non-polysomnography measures

A PSG measures

AHI Al Arl RATl LSAT %T < 90% REM%

A Non-PSG FOSQ —0.09 —0.291 —0.03 —0.24 —0.297 -0.20 —0.21
measures SNORE25 —0.04 —0.27 —0.13 0.16 —0.37F -0.19 —0.11
MCS —0.16 0.24 —0.19 0.14 0.15 0.23 0.03

PCS 0.05 —0.26 0.07 0.21 —-0.31% -0.22 —0.18

ESS 0.03 —0.20 0.01 0.25 —0.12 —0.11 —0.16

1/SRT 0.18 0.07 —0.04 0.10 -0.26 —0.13 —0.23

RT 0.21 —0.04 —0.01 0.35 —0.297 —0.08 —0.04

FRT 0.20 0.00 0.08 0.32 -0.37+ -0.22 0.03

A, Change from baseline; PSG, polysomnography; AHI, Apnea Hypopnea Index; Al, Apnea Index; Arl, Arousal Index; RArI, Respiratory Arousal Index; LSAT, lowest
oxyhemoglobin saturation; %7 < 90, percent of sleep time with an oxyhemoglobin saturation of < 90%; REM %, percent of sleep time in rapid eye movement sleep;
FOSQ, Functional Outcomes of Sleep Questionnaire; SNORE25, Symptoms of Nocturnal Obstruction and Related Events questionnaire; MCS, SF-36 Mental
Component Summary scale; PCS, SF-36 Physical Component Summary scale; ESS, Epworth Sleepiness Scale; I/SRT, reciprocal of slowest reaction time; RT, median
reaction time; FRT, fastest reaction time.

*Positive correlation denotes expected association (i.e., both measures improved or worsened); negative correlation denotes unexpected association (i.e., one measure
improved and the other worsened, or vice versa).

TP < 0.05. Note: all significant correlations are negative.

sues with sinusitis, where there is no consensus on how OSAS patients.'>'* The Psychomotor Vigilance Task
to define severity of disease and outcomes of treatment, used to measure reaction times is a validated objective
because subjective symptoms do not match objective measure of disorders of excessive sleepiness, including
findings on CT scan.'® Similarly, objective pulmonary OSAS. Thus, this study suggests that PSG measures do
function tests do not correlate with symptoms in asthma not capture all elements of OSAS and thus should not
patients,?® and objective cardiac function tests do not be used exclusively to evaluate treatment response. It
correlate with quality of life in angina patients.>! should be noted that patients rarely present for care in
These results do not mean that sleepiness, OSAS- order to improve their AHI or other PSG parameter per
related quality of life, and reaction times are irrelevant se, but rather they present to improve symptoms, qual-
to OSAS. To the contrary, these measures help define ity of life, and performance.
OSAS.? Furthermore, the OSAS-specific quality of life These comparisons of PSG and non-PSG outcomes
measures (Functional Outcomes of Sleep Question- have rarely been explicitly tested previously in an
naire; Symptoms of Nocturnal Obstruction and Related OSAS population. Walker-Engstrom et al** tested

Events questionnaire) were derived from complaints by baseline and change correlations between PSG vari-
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Dependent variable Adjusted coefficient* 95% CI P value
Baseline
Functional Outcomes of Sleep Questionnaire 0.03 (—0.03, 0.08) 0.35
SNORE25 0.00 (—0.02, 0.01) 0.83
SF36 Mental Component Summary 0.06 (—0.16, 0.29) 0.58
SF36 Physical Component Summary —0.05 (—=0.22, 0.11) 0.53
Epworth Sleepiness Scale 0.02 (—0.09, 0.12) 0.74
1/Slowest reaction time 0.01 (—=0.01, 0.02) 0.47
Median reaction time 0.37 (=047, 1.21) 0.38
Fastest reaction time 0.40 (—0.15, 0.96) 0.15
Outcome
A Functional Outcomes of Sleep Questionnaire —0.01 (—0.07, 0.05) 0.74
A SNORE25 0.00 (—0.01, 0.02) 0.82
A SF36 Mental Component Summary —0.13 (—0.30, 0.05) 0.15
A SF36 Physical Component Summary 0.15 (—0.18, 0.21) 0.88
A Epworth Sleepiness Scale 0.02 (—0.06, 0.11) 0.54
A 1/Slowest reaction time 0.01 (—0.01, 0.02) 0.37
A Median reaction time 0.32 (—0.27, 0.91) 0.28
A Fastest reaction time 0.12 (—0.41, 0.64) 0.65

95% CI, 95% confidence interval; SNORE2S5, Symptoms of Nocturnal Obstruction and Related Events questionnaire.

*Coefficient describes the worsening in each dependent variable per unit increase (worsening) in apnea-hypopnea index, adjusting for age, sex, and body mass index.
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Baseline AHI

Fig 1. Scatterplot of Functional Outcome of Sleep Ques-
tionnaire (FOSQ) and apnea-hypopnea index (AHI) at
baseline (n = 86). Note the apparent lack of association
between these variables.

ables (AHI, apnea index, and oxygen desaturation in-
dex) and quality of life in their trial of dental appliance
and uvulopalatopharyngoplasty patients. They found no
significant correlations. Our study expands on these
data by using OSAS-specific quality of life instruments
and several other non-PSG measures as well as several
more PSG indexes.

Furthermore, we examined potential associations
further with multivariate regression to account for po-
tential confounding variables. In addition, Walker-Eng-
strom’s analysis was valid only in the UPPP subjects (n
= 43, power = 50%), because this type of analysis can
only be performed with a treatment that does not rely
on device usage for effect.

Improvement in AHI

Fig 2. Scatterplot of improvement in Functional Outcome
of Sleep Questionnaire (FOSQ) and apnea-hypopnea in-
dex (AHI) ofer active or placebo treatment (n = 51).
Positive numbers denote improvement in AHI (ie, lower
AHI after treatment) and FOSQ (ie, higher FOSQ score
after treatment). Note the apparent lack of association
between these variables.

While one can measure PSG parameters with a
treatment device in place, it does not translate into the
patient’s day-to-day physiology unless the patient uses
the device 100% of sleep time. It is unknown how to
correct for incomplete device usage in estimating the
actual physiologic effect of the device. Thus, there is no
way to measure true PSG outcomes accurately for
device patients.”® With surgical therapy, however, the
treatment effect does not rely on usage, so PSG out-
comes can be measured. Thus, a surgical patient sample
allows for this type of comparison of outcome mea-
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sures. Similarly, untreated patients can be compared
over time, but the sample must include subjects with
some change in order to detect a correlation. A group
treated with stable weight loss could be used to com-
pare outcomes, but it is difficult to succeed with this
mode of treatment.

This study is limited by the size of the sample of
patients that had complete outcome measures (n = 54),
which provides only 60% power to detect an important
correlation of 0.3. However, the consistently poor cor-
relation among outcome measures suggests that the
lack of consistent positive correlation is real. In addi-
tion, there was >80% power to rule out an important
correlation in the baseline measures.

The sample of patients had mild to moderate
OSAS, on average. Patients with more severe OSAS
may have better correlation between PSG and non-
PSG measures. However, prior research has shown a
poor correlation between baseline measures in severe
OSAS patients.”® The relatively mild treatment ef-
fects in our sample may have dampened our ability to
detect associations between PSG and non-PSG out-
comes. However, subgroup analysis of only those
receiving active treatment also revealed poor corre-
lations (data not shown). Moreover, subgroup anal-
yses of those with a “successful” PSG outcome (de-
fined by either the combination of AHI decrease
=50% and final AHI <20; or of apnea index de-
crease =50% and final apnea index <10) revealed
poor correlations as well (data not shown). It would
be useful to duplicate these analyses in a sample of
severe OSAS patients who experience greater de-
grees of improvement in PSG and non-PSG out-
comes.

Our regression analyses strengthen the findings of
unimportant associations between PSG and non-PSG
measures at baseline and at outcome. Adjustment for
potential confounding variables (age, sex, and body
mass index) help isolate the comparison of interest.
However, we did not adjust for comorbidity, which
may confound the association between PSG and non-
PSG measures. Previous studies had similar findings
for the comparison of baseline measures, even after
adjusting for comorbidity. There may be other con-
founding variables as well.

CONCLUSION

PSG indexes are not consistently associated with
sleepiness, OSAS-related quality of life, general health
status, or reaction times, either at baseline or as out-
come measures in patients with mild to moderate
OSAS. PSG indexes may not quantify some important
aspects of OSAS disease burden or treatment outcome.
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AHI in particular is a poor surrogate for sleepiness,
OSAS-related quality of life, general health status, and
reaction times. Clinically important outcomes should
be measured directly.
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