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IMPORTANCE It is important to distinguish children with different levels of severity of
obstructive sleep apnea syndrome (OSAS) preoperatively using clinical parameters. This can
identify children who most need polysomnography (PSG) prior to adenotonsillectomy (AT).

OBJECTIVE To assess whether a combination of factors, including demographics, physical
examination findings, and caregiver reports from questionnaires, can predict different levels
of OSAS severity in children.

DESIGN, SETTING, AND PARTICIPANTS Baseline data from 453 children from the Childhood
Adenotonsillectomy (CHAT) study were analyzed. Children 5.0 to 9.9 years of age with
PSG-diagnosed OSAS, who were considered candidates for AT, were included.

INTERVENTIONS Polysomnography for diagnosis of OSAS.

MAIN OUTCOMES AND MEASURES Linear or logistic regression models were fitted to identify
which demographic, clinical, and caregiver reports were significantly associated with the
apnea hypopnea index (AHI) and oxygen desaturation index (ODI).

RESULTS Race (African American), obesity (body mass index z score > 2), and the Pediatric
Sleep Questionnaire (PSQ) total score were associated with higher levels of AHI and ODI
(P = .05). A multivariable model that included the most significant variables explained less
than 3% of the variance in OSAS severity as measured by PSG outcomes. Tonsillar size and
Friedman palate position were not associated with increased AHI or ODI. Models that tested
for potential effect modification by race or obesity showed no evidence of interactions with
any clinical measure, AHI, or ODI (P > .20 for all comparisons).

CONCLUSIONS AND RELEVANCE This study of more than 450 children with OSAS identifies a
number of clinical parameters that are associated with OSAS severity. However, information
on demographics, physical findings, and questionnaire responses does not robustly
discriminate different levels of OSAS severity.
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O bstructive sleep apnea syndrome (OSAS) is a com-
mon disorder of breathing during sleep character-
ized by episodic upper airway obstruction that inter-

feres with normal respiratory gas exchange.1 In addition to a
sleep disturbance, there is compelling evidence that pediat-
ric OSAS negatively affects behavior and quality of life (QOL).
The most common cause of OSAS in children is adenotonsil-
lar hypertrophy. Consequently, adenotonsillectomy (AT) is the
first-line surgical treatment for pediatric OSAS,2,3 with more
than 500 000 procedures performed per annum in the United
States.4

Polysomnography (PSG) is the gold standard for the diag-
nosis and quantification of OSAS in children. However, most
children (90%)3,5 have an AT performed for OSAS based on clini-
cal criteria without objective data from PSG. This is because
PSG is costly, can be burdensome, and is often unavailable for
children. Also, it remains unknown whether PSG thresholds
can predict clinically significant long-term morbidity or dis-
ease burden. The diagnosis is, therefore, often made based on
clinical parameters that include nighttime and daytime symp-
toms of OSAS in the presence of adenotonsillar hypertrophy.
However, evidence to date has shown a poor correlation be-
tween clinical parameters and the presence of OSAS. Several
studies,6-8 including a systemic review of the literature,9 have
shown that clinical evaluation is inaccurate at distinguishing
primary snoring from OSAS. These studies have been mostly
small cohort or retrospective reviews with a variety of diag-
nostic criteria used to define OSAS. A study by Brouillette et
al10 developed an “OSAS score” that was able to distinguish chil-
dren with OSAS from normal, nonsnoring children. However,
the utility of this OSAS score was not confirmed by subse-
quent studies that demonstrated its inability to distinguish pri-
mary snoring from OSAS.6,11

A previous study, based on the Childhood Adenotonsil-
lectomy (CHAT) study data, reported that a higher apnea hy-
popnea index (AHI) correlated with race, body mass index
(BMI) z score, environmental tobacco smoke, family income,
and referral source. However, it did not look specifically at
whether these associations can distinguish severe from mild
to moderate OSAS.12 It remains unclear how individual or a
combination of clinical parameters can predict OSAS severity
as measured by PSG. Predicting OSAS severity is important. In
particular, it can identify children who most need an objec-
tive investigation to evaluate their risk for perioperative re-
spiratory complications or for persistent OSAS after AT. There
is, therefore, a compelling reason to identify children with se-
vere OSAS preoperatively using clinical parameters and to pri-
oritize those needing PSG.

The present study reports an analysis of baseline data from
the CHAT study, a randomized controlled clinical trial (RCT)
designed to assess neuropsychological and health outcomes
in children randomized to early AT compared with watchful
waiting with supportive care.13 The objective of the current
analysis is to assess whether a combination of factors, includ-
ing demographics, physical examination findings, and care-
giver reports from validated questionnaires can predict OSAS
severity in children. Because we hypothesized that symp-
toms and physical findings may differ across subgroups of chil-

dren, we also explored whether the predictive value of these
parameters differed in obese vs normal weight and African
American vs non–African American children.

Methods
The CHAT study was a multicenter, single-blinded, RCT con-
ducted at 6 academic sleep centers. A detailed description of
the methodology of the CHAT study is described elsewhere13

and the primary outcomes have been reported.14 A total of 453
children were recruited and randomized to AT or watchful wait-
ing with supportive care and followed-up at 7 months.14 Par-
ticipants were recruited from pediatric sleep centers and sleep
laboratories, pediatric otolaryngology clinics, general pediat-
ric clinics, and the general community. Institutional review
board approval was obtained from each participating institu-
tion, children provided assent, and parents provided written
informed consent. Patients were compensated for the pri-
mary study.

Study Sample
The targeted study population was children 5.0 to 9.9 years of
age who were considered candidates for AT. Children were in-
cluded in the study based on a parental report of snoring and
an otolaryngology evaluation that confirmed the child as a can-
didate for AT (tonsillar hypertrophy score ≥1 based on a stan-
dardized scale of 0-4) and a standardized, centrally scored PSG
showing an obstructive apnea index (OAI) (the number of ob-
structive apneas per hour of sleep) of at least 1 or AHI of at least
2.13 Exclusion criteria included an OAI greater than 20, an AHI
greater than 30, a percentage of sleep time at an oxyhemoglo-
bin saturation of less than 90% for more than 2% of total sleep
time, comorbidities (craniofacial or cardiac disorders), recur-
rent tonsillitis requiring surgical intervention, use of medica-
tions for attention-deficit/hyperactivity disorder, and ex-
treme obesity (BMI z score ≥3.00 for age group and sex z score).13

Study Procedures
Data were derived from screening and baseline measure-
ments.13 Caregivers completed questionnaires about demo-
graphic information, including age, sex, race, height, and
weight. Race was categorized as African American and non–
African American. Height and weight were converted into BMI-,
age-, and sex-adjusted percentiles and z scores (http://www
.cdc.gov/growthcharts/). Tonsillar size was based on an oto-
laryngologic evaluation and categorized as grades 1 and 2 (≤50%
obstruction) and grades 3 and 4 (>50% obstruction).13 The
Friedman palate position score15 was also recorded. The Fried-
man palate position score is based on visualization of struc-
tures in the mouth with the mouth open widely without pro-
trusion of the tongue or phonation. Palate grade I allows the
observer to visualize the entire uvula and tonsils, grade II al-
lows visualization of the uvula but not the tonsils, and grade
III allows visualization of the soft palate but not the uvula, and
grade IV allows visualization of the hard palate only. For the
Friedman scores, grades I and II were compared with grades
III and IV for easier interpretation of the data.15
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Questionnaires
Data from the following 3 questionnaires were included in the
analysis:
1. Epworth Sleepiness Scale modified for children, an 8-item

questionnaire in which scores range from 0 to 24, with higher
scores indicating greater daytime sleepiness.16

2. Pediatric Sleep Questionnaire (PSQ) Sleep-Related Breath-
ing Disorder scale, a 22-item questionnaire in which scores
range from 0 to 1, with higher scores indicating greater
severity.17

3. The OSA-18, an 18-item disease-specific QOL questionnaire18

assessing symptoms in domains of sleep disturbance (score
range, 4-28), physical suffering (range, 4-28), emotional dis-
tress (range, 3-21), daytime problems (range, 3-21), and care-
giver concerns (range, 4-28). Total scores ranged from 18 to
126, with higher scores indicating worse QOL.

Polysomnography
All children underwent full-night PSG by study-certified tech-
nicians using a standardized protocol and following the Ameri-
can Academy of Sleep Medicine (AASM) guidelines. Scoring was
performed according to the AASM pediatric criteria by certi-
fied technologists blinded to all other study data at a central PSG
reading center (Case Western Reserve University/Brigham and
Women’s Hospital). The AHI was defined as the sum of all ob-
structive and mixed apneas, plus hypopneas associated with a
50% reduction in airflow and either a greater than 3% desatu-
ration or electroencephalographic arousal, divided by hours of
total sleep time. The ODI was defined as the number of times
per sleep hour that oxygen saturation dropped by 3% or more.

Statistical Analysis
Summary statistics are presented as means (SDs) for continu-
ous independent variables and frequencies (percentages) for
categorical independent variables. The primary outcomes, the
AHI and ODI, were examined in continuous form using linear
regression and in binary form using logistic regression. To sat-
isfy the assumptions for the linear regression models, the natu-
ral log of AHI (lnAHI) and of ODI (lnODI) were used in analy-
ses. In the logistic regression models, AHI and ODI were
dichotomized at AHI of at least 10. To identify which of the
demographic, clinical, and caregiver reports were signifi-
cantly associated with AHI and ODI, univariate linear or logis-
tic regression models were fitted. To further examine poten-
tial effect modification by obesity status, linear and logistic
regression models were fitted that added an interaction term
between each characteristic and obesity status (BMI percen-
tile ≥95th or <95th). Similar models were fitted to assess if there
was significant interaction between each characteristic and race
(African American vs non–African American). No additional co-
variates were added to these models.

In addition, multiple linear or logistic regression models
were fitted to assess which characteristics simultaneously pre-
dicted each outcome. Any characteristic that was significant
at α < .20 in the univariate analysis was entered into a mul-
tiple linear or logistic regression model. The final multivari-
able models for AHI and ODI included all variables identified
by the selection procedures (backward, stepwise) that re-

mained simultaneously significant at α < .05. Diagnostic pro-
cedures were conducted to ensure that none of the model as-
sumptions were violated. All tests were 2-sided. All analyses
were performed using SAS statistical software (version 9.3; SAS
Institute Inc) and R software (version 2.13.0 or higher).

Results
Analyses are based on 453 children with baseline characteris-
tics reported in Table 1. Their mean age was 7.0 years, and 52%
were girls. Most of the children (55%) were African American.

Table 1. Baseline Characteristics of the 453 Patients in the Study
Populationa

Characteristic No. (%)
Age, mean (SD), y 7.0 (1.4)

Female sex, No. (%) 234 (51.7)

Race, No. (%)

African American 249 (55.0)

Non–African American 204 (45.0)

BMI z score, mean (SD) 0.9 (1.3)

Weight category, No. (%)

Nonobese (BMI <95%) 302 (66.7)

Obese (BMI ≥95%) 151 (33.3)

Tonsillar size, No. (%)

I and II 113 (24.9)

III and IV 336 (74.2)

Missing 4 (0.9)

Friedman palate position, No. (%)

I and II 156 (34.4)

III and IV 291 (64.2)

Missing 6 (1.3)

Modified Epworth Sleepiness scale, mean (SD)b 7.7 (5.5)

OSA-18 total score, mean (SD)c 53.6 (18.6)

PSQ-total score, mean (SD)d 0.5 (0.18)

AHI (No./h)

Mean (SD) 6.7 (5.7)

<5 238 (52.5)

5-10 127 (28.0)

>10 88 (19.5)

ODI (No./h)

Mean (SD) 8.4 (7.4)

<5 237 (52.3)

5-10 107 (23.6)

>10 109 (24.1)

Abbreviations: AHI, apnea hypopnea index; BMI, body mass index (calculated as
weight in kilograms divided by height in meters squared); ODI, oxygen
desaturation index; OSA-18, 18-item disease-specific quality-of-life instrument
for obstructive sleep apnea; PSQ, Pediatric Sleep Questionnaire.
a Children were excluded if they had an AHI greater than 30, obstructive apnea

index greater than 20, or percentage of sleep time at an oxyhemoglobin
saturation of less than 90% for more than 2% of total sleep time.

b Modified Epworth Sleepiness Scale; range, 0 to 24, with higher scores
indicating greater daytime sleepiness.

c Score range, 18 to 126, with higher scores indicating worse quality of life.
d PSQ total score, range 0 to 1, with higher scores indicating greater severity.
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The mean BMI z score was 0.9, and 33% of children were obese.
Seventy-four percent had grade III or IV tonsils, and 64% a
grade III or IV Friedman palate position score. The mean
Epworth score was 7.7, the mean OSA-18 total score was 53.6,
and the mean PSQ total score was 0.5. A total of 88 (19.5%) had
an AHI of at least 10.

In univariate analyses (Table 2), the OSA-18 and PSQ total
scores were each significantly associated with higher levels of
AHI or ODI, either measured continuously or dichotomized.
Race (African American), was significantly associated with
higher levels of AHI, either measured continuously or dichoto-
mized, and ODI measured continuously. Obesity (BMI z score
>2; >95th percentile) was associated with higher levels of AHI
and ODI measured continuously. When dichotomized, obe-
sity (BMI z score >2) was significantly associated with ODI of
at least 10 but not AHI of at least 10. Conversely, obesity (>95th
percentile) was significantly associated with AHI of at least 10
but not ODI of at least 10. The modified Epworth Sleepiness
Scale score was significantly associated with ODI measured on
a continuous scale and with either AHI or ODI dichotomized.
Ages, sex, tonsillar size, and Friedman palate position scores

were not associated with AHI or ODI (Table 2). Models that
tested for potential effect modification by race or obesity
showed no evidence of interactions with any clinical mea-
sure and AHI or ODI (P > .20 for all comparisons).

In multivariate analysis modeling of lnAHI (Table 3), ex-
planatory variables that remained significant were race (Afri-
can American) and the PSQ total score. For models predicting
the lnODI, significant variables were BMI z score and the OSA-18
total score. The partial R-squared, which measures the propor-
tion of the variance of OSAS severity explained by these vari-
ables, was less than 3% for all calculations (Table 3). In the mul-
tivariate logistic regression models of the AHI of a least 10
(Table 4), explanatory variables that remained significant were
race (African American) and the OSA-18 total score. For the model
predicting the ODI of at least 10, the only significant variable was
BMI z score. The odds ratio (OR) for race (African American) pre-
dicting the AHI of at least 10 was 1.65 (95% CI, 1.01-2.69) and for
the OSA-18 total score 1.02 (95% CI, 1.00-1.03). The C statistics
for these logistic models, measuring the probability that out-
comes are predicted better than chance, were 0.62 for predict-
ing AHI of at least 10 and 0.60 for predicting ODI of at least 10.

Table 2. Univariate Associations of Baseline Characteristics With OSASa

Characteristic

β Coefficient SE Odds Ratio (95% CI)

AHI ODI AHI ≥ 10 ODI ≥ 10
Age, y 0.01 to 0.03 0.02 to 0.04 0.92 (0.77 to 1.00) 1.06 (0.91 to 1.23)

P value .81 .65 .33 .50

Male sex 0.08 to 0.07 0.01 to 0.12 0.92 (0.58 to 1.46) 0.92 (0.60 to 1.42)

P value .24 .93 .71 .71

African American race −0.25 to 0.07) −0.35 to 0.12 1.76 (1.08 to 2.86) 1.42 (0.91 to 2.21)

P value <.01 <.01 .03 .12

BMI z score >2 0.06 to 0.03 0.18 to 0.05 1.12 (0.93 to 1.34) 1.23 (1.04 to 1.47)

P value .04 <.01 .23 .02

Obese (≥95th percentile) 0.16 to 0.07 0.48 to 0.13 1.19 (0.73 to 1.92) 1.58 (1.01 to 2.46)

P value .03 <.01 .50 .04

Tonsillar size 0.10 to 0.08 0.05 to 0.14 0.78 (0.45 to 1.37) 0.85 (0.51 to 1.42)

P Value .21 .74 .39 .54

Friedman palate position 0.00 to 0.07 0.02 to 0.13 0.74 (0.45 to 1.23) 0.90 (0.57 to 1.42)

P value .97 .86 .24 .64

Modified Epworth Sleepiness scale 0.01 to 0.01 0.02 to 0.01 1.05 (1.01 to 1.09) 1.04 (1.00 to 1.08)

P value .14 .03 .03 .04

OSA-18 total score 0.01 to 0.002 0.01 to 0.003 1.02 (1.00 to 1.03) 1.01 (1.00 to 1.02)

P value .02 .01 <.01 .03

PSQ total score 0.53 to 0.19 0.75 to 0.34 5.48 (1.43 to 21.03) 4.32 (1.25 to 14.90)

P value .01 .03 .01 .02

Abbreviations: AHI, apnea hypopnea
index; BMI, body mass index;
ODI, oxygen desaturation index;
OSA-18, 18-item disease-specific
quality-of-life instrument for
obstructive sleep apnea;
OSAS, obstructive sleep apnea
syndrome; PSQ, Pediatric Sleep
Questionnaire; SE, standard error.
a The AHI and ODI were

dichotomized at 10 or greater.

Table 3. Multivariable Linear Regression: Outcome: lnAHI and lnODIa

Outcome β Coefficient (SE) Partial R2, % P Value
lnAHI

African American race 0.25 (0.07) 2.7 <.001

PSQ total score 0.47 (0.19) 1.3 .01

lnODI

African American/non–African American race 0.25 (0.12) 0.9 .04

BMI z score 0.15 (0.05) 2.2 .001

OSA-18 total score 0.007 (0.003) 1.0 .03

Abbreviations: BMI, body mass index;
lnAHI, log apnea hypopnea index;
lnODI, log oxygen desaturation index;
OSA-18, 18-item disease-specific
quality-of-life instrument for
obstructive sleep apnea;
PSQ, Pediatric Sleep Questionnaire;
SE, standard error.
a Modeled on natural log scale.

Research Original Investigation Clinical Parameters and Predicting OSAS Severity

E4 JAMA Otolaryngology–Head & Neck Surgery Published online December 4, 2014 jamaotolaryngology.com

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: http://archotol.jamanetwork.com/ by a Emory University User  on 02/05/2015



Copyright 2014 American Medical Association. All rights reserved.

Discussion

The present study indicates that a statistical model that in-
corporates information on demographics, physical findings,
and questionnaire responses does not robustly discriminate
different levels of OSAS severity. The study does, however,
identify a number of clinical parameters that are associated
with OSAS severity as measured by PSG variables. The results
were similar when considering these variables as continuous
or categorical outcomes. These clinical parameters include in-
dices of obesity, African American race, OSA-18 total score, and
PSQ total score. Associations of these variables with PSG vari-
ables were not significantly modified by obesity or race. In-
deed, even a multivariable model that included the most sig-
nificant variables explained less than 3%, of the variance in the
PSG outcomes.

The severity of OSAS was measured in this study using the
AHI and ODI, 2 common metrics derived from PSG. The AHI
is a measure of respiratory event frequency, whereas the ODI
was used as a measure of intermittent hypoxemia. Each in-
dex is a “count” per sleep hour of the number of respiratory
disturbances or desaturation events, respectively, with higher
numbers considered to represent more severe OSAS. The weak
association between these indices and other clinical para-
meters is consistent with prior studies in children.6-9 How-
ever, studies to date have mostly looked at the predictive value
of clinical parameters in distinguishing primary snoring from
OSAS, not at predicting OSAS severity. Both individual stud-
ies as well as reviews have concluded that neither a single nor
combination of clinical parameters can distinguish primary
snoring from OSAS.6-9 The present study of a large and well-
characterized sample also indicates that clinical parameters,
even when collected using standardized approaches and in-
struments, are also poor predictors of different levels of OSAS
severity in children.

Some prior studies have included an analysis of the asso-
ciation between clinical history or symptoms and OSAS sever-
ity and have agreed with the findings of our study.11,19 Carroll
et al11 studied 83 children and, as part of the analysis, defined
OSAS as an AHI greater than 5 or greater than 10. As the AHI
cutoff was raised, the proportion of reported symptoms in-
creased, but the predictive ability of these symptoms in dis-
tinguishing primary snoring from OSAS did not change signifi-
cantly. Similarly, Goodwin et al19 showed that the frequency
of snoring, excessive daytime sleepiness, and learning prob-
lems increased with OSAS severity with an AHI of 1 to 5 and with
hypoxemia. However, Goodwin et al19 studied the impact of in-

creasing OSAS severity on clinical outcomes rather than the
value of clinical parameters in predicting OSAS severity. These
studies,11,19 in keeping with our results, highlight the diffi-
culty in identifying a set of clinical parameters that can distin-
guish among children with different severities of OSAS.

Our results indicate that assessment of tonsillar size and
palate position by physical examination provide limited in-
formation on the severity of OSAS and raise questions about
the current clinical practice of using this information as part
of surgical decision-making. Howard and Brietzke20 com-
pared tonsil size, Friedman palate position scores, and preop-
erative AHI in 34 children and also found no correlation be-
tween these examination findings and PSG outcomes. They
postulated that this was because most children fall in the
middle group (size or score II-III), and this corresponds to a wide
range of OSAS severity. They reported on some patients with
size 1+ tonsils and severe OSAS and others with size 4+ tonsils
without evidence of OSAS. Equally, our clinical examination
during wakefulness was unlikely to quantify the dynamic in-
teractions between the adenoids, tonsils, and soft palate and
thus could not represent the 3-dimensional aspect of airway
restriction during sleep.21 It is likely, therefore, that our clini-
cal examination assessed some, but not all, sources of upper
airway obstruction in these children.

Multiple linear regression analysis showed that the best
model included only 2 clinical parameters (race and PSQ total
score) for AHI and 3 (race, BMI z score and OSA-18 total score)
for ODI. However, when the models were tested for their abil-
ity to predict OSAS severity, they performed poorly. Similarly,
multivariable logistic regression showed that race (African
American vs non–African American) made it more likely (OR,
1.7) to have an AHI and ODI of at least 10, but that this had lim-
ited predictive ability (C statistic close to 0.5). There are sev-
eral possible explanations for our inability to predict OSAS se-
verity more accurately. The symptoms of OSAS predominantly
occur at night when the child may not be closely observed, and
this may contribute to an inaccuracy of the reported symp-
toms. Questionnaires are also inherently subjective, with some
parents overreporting and others underreporting symptoms.
As mentioned herein, examination findings also show no cor-
relation with OSAS severity. Most children with different lev-
els of OSAS severity seem to have similar examination find-
ings when evaluated in the clinic, and these findings may not
correlate with upper airway narrowing while the child is asleep.
This reflects research that shows that OSAS severity is influ-
enced by multiple factors other than anatomic factors, includ-
ing abnormal upper airway neuromuscular tone.22 The poor
correlations we observed may also reflect the modestly trun-

Table 4. Multivariable Logistic Regression: Outcome: AHI and ODI≥10

Outcome β Coefficient (SE) AOR (95% CI) P Value
AHI ≥ 10

African American, race 0.25 (0.13) 1.65 (1.01-2.69) .05

OSA-18 total score 0.02 (0.01) 1.02 (1.00-1.03) .01

ODI ≥ 10

BMI z score 0.20 (0.09) 1.22 (1.02-1.45) .03

OSA-18 total score 0.01 (0.01) 1.01 (1.00-1.02) .05

Abbreviations: AHI, apnea hypopnea
index; AOR, adjusted odds ratio;
BMI, body mass index; ODI, oxygen
desaturation index; OSA, obstructive
sleep apnea; SE, standard error.
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cated range of values of OSAS severity in this research sample
because no child had an AHI greater than 30.

The findings of this study indicate that there is unique in-
formation contained within the PSG and other clinical assess-
ment tools. A key challenge is to identify which measures are
needed to improve decision making, including approaches to
treatment, perioperative treatment, and long-term follow-
up. There remains a debate about whether all children with a
sleep disturbance who are candidates for AT should undergo
PSG or whether this should be limited to high-risk groups.23-25

Identifying children with severe OSAS facilitates periopera-
tive planning and may reduce the risk of surgical complica-
tions but currently can only be done using PSG. The role of PSG
compared with the use of clinical parameters and symptom
measures to provide long-term prognostic information re-
quires further investigation. The growing recognition of the
importance of “patient-centered research,” in which out-
comes such as QOL are prioritized over the results of objec-
tive physiological tests, supports the need for further re-
search in this area.

There are a number of strengths to this study. It recruited
a large diverse patient population from 6 centers across the
United States and used rigorous, standardized approaches for
data collection. The PSGs were scored blinded to all other clini-
cal data by a central sleep reading center with high levels of
scoring reliability; all children provided a standard medical his-
tory and underwent examination, and caregivers completed
validated questionnaires. There are also several limitations. The
sample had a truncated distribution of AHI levels, and thus we
could not compare a “normal” to a “diseased” group. There is
also no universal definition of severe OSAS in children. We

therefore used an AHI of 10 to define severe OSAS.25 This is a
commonly used definition but has not been shown to corre-
late clinically with severity or disease burden. Children with
an obstructive apnea index greater than 20, AHI greater than
30, or percentage of sleep time at an oxyhemoglobin satura-
tion of less than 90% for more than 2% of total sleep time were
excluded as part of the study method and were not analyzed.
The sample was also limited to children 5.0 to 9.9 years of age.
It is possible, but unlikely, that different associations be-
tween clinical parameters and PSG findings would be ob-
served in younger or older children or in children with very se-
vere OSAS and hypoxemia who were excluded from this study.
However, it is worth noting that only 43 of 1244 children who
had screening PSGs (3.5%) were excluded from the CHAT study
because of OSAS severity.12

Conclusions
This study of more than 450 children with OSAS shows that
some clinical parameters are correlated with more severe OSAS,
but none individually or in combination explain a substantial
proportion of the variance in either the AHI or ODI, nor do they
discriminate the presence or absence of more severe OSAS de-
fined by PSG. Our findings further confirm that African Ameri-
can race and obesity are associated with more severe OSAS in
children ages 5.0 to 9.9 years and indicate that, of the instru-
ments examined, the OSA-18 and PSQ most significantly cor-
related with PSG outcomes. However, the weak associations
indicate that OSA severity cannot be accurately predicted by
traditional clinical measures or commonly used instruments.
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