JCSM

“ SCIENTIFIC INVESTIGATIONS

Journal of Clinical

Sleep Medicine

pii: jc-00037-15
http://dx.doi.org/10.5664/jcsm.4852

Screening for Pediatric Obstructive Sleep Apnea before
Ambulatory Surgery

Stacey L. Ishman, MD, MPH"23*: Kareem O. Tawfik, MD3*; David F. Smith, MD, PhD'; Kristin Cheung, MD*; Lauren M. Pringle, MD?;
Matthew J. Stephen, BSS; Tiffany L. Everett, MPHE; Tracey L. Stierer, MD*

Division of Pediatric Otolaryngology—Head and Neck Surgery, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH;
’Division of Pediatric Pulmonary Medicine, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; *Department of
Otolaryngology—Head and Neck Surgery, University of Cincinnati Medical Center, Cincinnati, OH; *Department of Anesthesia
and Critical Care Medicine, Johns Hopkins School of Medicine, Baltimore, MD; °*Department of Emergency Medicine, Johns
Hopkins School of Medicine, Baltimore, MD; *Department of Otolaryngology—Head and Neck Surgery, Johns Hopkins School of
Medicine, Baltimore, MD; *co-first authors

Purpose: The American Society of Anesthesia practice
guidelines recommend that pediatric and adult patients who
undergo ambulatory surgery be screened for obstructive
sleep apnea (OSA). With this in mind, our objective was to
assess the frequency of screening by anesthesia providers
for the signs and symptoms of OSA in children undergoing
surgery in an ambulatory setting.

Methods: Prospective single-blinded observational study of
anesthesia providers' preoperative interview of caregivers
of consecutive patients younger than age 18 who were
scheduled for ambulatory surgery.

Results: One hundred one children (30 females) were
identified, with a mean age of 6.9 + 5.0 years; 54 were
classified as white, 33 as black, and 14 as other. Total
OSA-18 scores ranged from 18 to 97, with a mean of 33.1 +
14.8. The mean score for adenotonsillectomy patients was
higher than that for children who underwent procedures
other than adenotonsillectomy. Thirty-one percent of children

were screened for OSA, and snoring was the most common
symptom recorded (28%). Patients who were screened for
OSA were more likely to have snoring (p < 0.001), known OSA
(p=0.006), and a scheduled adenotonsillectomy (p = 0.02).
Conclusion: OSA was not routinely screened for by
anesthesia providers prior to ambulatory pediatric surgery.
When screening did occur, “snoring” was the most commonly
recorded symptom. Paradoxically, patients with undiagnosed
OSA who would benefit the most from screening were the
least likely to be screened.

Commentary: A commentary on this article appears in this
issue on page 697.
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Ithough large epidemiologic studies estimate that the prev-

alence of pediatric obstructive sleep apnea (OSA) ranges
from 1.2% to 5%, there is currently no literature on the preva-
lence of undiagnosed pediatric OSA. For children with known
OSA, adenotonsillectomy has remained the first-line treatment,
as the benefits of this procedure far outweigh its risks. In light
of this, the American Society of Anesthesia (ASA) practice
guidelines recommend that all pediatric and adult patients who
undergo ambulatory surgery be screened for OSA.* The objec-
tive of the present study was to assess the frequency of screen-
ing by anesthesia providers for the signs and symptoms of OSA
in children undergoing ambulatory surgery.

METHODS

This study was conducted at the Johns Hopkins Hospital
Outpatient Center. Consecutive patients younger than age 18
who were seen from July to October 2009 and scheduled for
ambulatory surgery were eligible for inclusion. Patients with
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BRIEF SUMMARY

Current Knowledge/Study Rationale: It is known that children with
OSA are more likely to have perioperative complications than those
without OSA. In light of this, the American Society of Anesthesia (ASA)
practice guidelines recommend screening all patients for OSA.

Study Impact: In this blinded observational study, we found that anes-
thesia providers did not routinely screen for OSA prior to ambulatory pe-
diatric surgery and patients with undiagnosed OSA who would benefit
the most from screening, were the least likely to be screened. This sug-
gests that anesthesia providers should be educated on the importance
of screening children for OSA symptoms prior to surgery.

non-English speaking or hearing- or language-impaired care-
givers were excluded.

Specific terms related to the signs and symptoms of OSA
were identified prior to initiation of the study (Figure 1). One
of two nonmedical observers, unknown to the anesthesia pro-
viders, was present during the preoperative assessment of each
study participant and was responsible for documenting the use
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Figure 1—Terms and phrases screened for during
preoperative evaluation in children undergoing ambulatory
procedures.

Terms

None

Snoring

Waking up with a choking sensation
Sleepiness while at work or school
Sleepiness during late afternoon

OSA in medical history

Hypertension

Anatomic nasal obstruction

Tonsils nearly or fully touching midline
Observed pauses in breathing during sleep
Increased work of breathing during sleep
Frequent arousals during sleep

The following screening terms/phrases were never observed during
preoperative evaluation: intermittent vocalization during sleep,
easily distracted, behavioral problems, overly aggressive, difficulty
concentrating, unusual awakening time, poor school performance,
morning headaches, craniofacial anomalies affecting airway, odd
posture while sleeping.

of these terms during the assessment. Observations were car-
ried out in a single-blinded fashion.

Before the preoperative assessment was completed by the
anesthesia care team, a parent/caregiver of each study partici-
pant was asked by the observer to consent to the study and
complete the OSA-18 sleep-specific quality of life survey.

The OSA-18

The OSA-18 is a validated disease-specific quality of life
questionnaire designed for administration to parents of pediat-
ric patients suspected of having OSA, which includes a num-
ber of symptom questions often recommended for screening of
OSA including the presence of snoring and witnessed apneas.
This questionnaire consists of 18 questions pertaining to 5 do-
mains: sleep disturbance, physical distress, emotional distress,
daytime problems, and caretakers’ concerns. Parents are asked
to rate the frequency of each listed symptom on a scale from 1
to 7; a total score, which can range from 18 to 126, is then cal-
culated. This score has been correlated with nap polysomnog-
raphy (PSG) results and reflects the impact of OSA on quality
of life.® A score < 60 suggests a small impact, scores between
60 and 80 correlate with a moderate impact, and scores > 80
indicate a large impact.

Statistical Analysis

OSA-18 scores were compared between children who under-
went otolaryngology versus non-otolaryngology procedures.
In addition, a subanalysis was carried out to compare those
who underwent adenotonsillectomy with those who did not
undergo this procedure. Because the populations being com-
pared in both analyses were not normally distributed and did
not have equal standard deviations, we used the nonparametric
Kruskal-Wallis test to assess for differences in OSA-18 scores
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Table 1—Baseline clinical characteristics for entire
cohort and those undergoing otolaryngology versus non-
otolaryngology procedures.

All Oto Non-Oto  pvalue
Patients, n 101 45 56
Age, 6.9+50 6.5+3.7 72+58 0.52
mean + SD
(years)
Sex, n (%) 0.48
Female 30(29.7) 15 (33.3) 15 (26.8)
Male 71(70.3) 30 (66.7) 41(73.2)
Race, n (%) 0.65
White 54 (53.5) 22 (48.9) 32 (57.1)
Black 33(32.7) 18 (40.0) 15 (26.8)
Other 14 (13.9) 5(11.1) 9(16.1)
OSA-18 score, 33.1+14.8 412+181 26.7(6.5 <0.0001
mean + SD

n, number of patients; SD, standard deviation; Oto, otolaryngology.

between groups. The Fisher exact test was used to assess dif-
ferences in the frequency of screening for OSA in these same
patient populations. Spearman rank order correlation was used
to assess the correlation between continuous and categorical
variables.

Univariable and multivariable logistic regression analysis
was carried out to identify variables that predict the likelihood
of being screened for any signs or symptoms of OSA. The
variables evaluated included age, race, gender, snoring history,
type of surgery, known OSA, and the total OSA-18 score. We
defined statistical significance as a < 0.05. This study was ap-
proved by the institutional review board of the Johns Hopkins
School of Medicine.

RESULTS

One hundred one children (30 female) with a mean age of
6.9 £ 5.0 years (range 0.8—17.9 years) were included in the
study; 54 were classified as white, 33 as black, and 14 as other.
Fifteen (14.8%) patients underwent adenotonsillectomy; 2 of
these patients were previously diagnosed with OSA. Thirty
(29.7%) patients underwent otolaryngology procedures other
than adenotonsillectomy; 1 was previously diagnosed with
OSA. Fifty-six (55.4%) patients underwent non-otolaryngol-
ogy procedures; 1 was previously diagnosed with OSA.

Total OSA-18 scores ranged from 18 to 97, with a mean of
33.1 + 14.8. The mean score for adenotonsillectomy patients
was 49.0 + 13.1; this score was significantly higher than the
score for patients who underwent otolaryngology procedures
other than adenotonsillectomy (37.3 + 13.1) and for those
who underwent non-otolaryngology procedures (26.7 + 6.5)
(p < 0.0001 for both). Age, gender, and race did not differ
significantly between patient populations in either analysis
(Tables 1 and 2).

In the overall cohort, 37% of children were screened for
OSA. Those who underwent otolaryngology procedures were
more likely to be screened (47%) than those who underwent
non-otolaryngology procedures (29%) (p = 0.0619). Patients



who underwent AT were 2.1 times more likely to be screened
for OSA than those who did not (p = 0.0092).

Observers identified “snoring” as the most common OSA-
related screening term used by anesthesia providers during
preoperative assessment (Table 3). The likelihood of screen-
ing for one or more OSA-related signs and symptoms was the
same regardless of the patient population. Patients who un-
derwent adenotonsillectomy were more likely to be screened
for daytime sleepiness (p = 0.0007), sleepiness during late af-
ternoon (p = 0.0166), anatomic nasal obstruction (p = 0.0113),
severe tonsillar hypertrophy (p = 0.0003), and frequent arous-
als during sleep (p = 0.0008) than those who did not undergo
adenotonsillectomy.

As shown in Table 4, patients who were screened for OSA
were more likely to have snoring, known OSA and a sched-
uled adenotonsillectomy when evaluated with both single
(p < 0.001, p < 0.001, and p = 0.009, respectively) and mul-
tivariable (p < 0.001, p = 0.006, and p = 0.02, respectively)
regression. There was no correlation between the likelihood
of screening for any symptoms and the total OSA-18 score
(p=0.22), age (p = 0.48), race (p = 0.85), or gender (p = 0.16).

DISCUSSION

Our results suggest that anesthesia providers do not con-
sistently screen for OSA in pediatric patients undergoing
ambulatory surgery. We found that patients with a history of
known OSA and those undergoing adenotonsillectomy were
more likely to be screened during the preoperative encounter
than children without known OSA or those undergoing other
procedures. In children who were screened for OSA, anesthe-
sia providers most commonly asked questions pertaining to
snoring.

The ASA practice guidelines for the management of patients
with OSA recommend that all adult and pediatric patients over
1 year of age, be screened for OSA prior to undergoing sur-
gery. For patients in whom OSA is suspected, these guidelines
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recommend that questions regarding snoring, apnea, frequent
arousals, morning headaches, and daytime sleepiness be in-
cluded in the preoperative patient interview.*

The ASA guidelines are based on the premise that children
and adults with OSA are at increased risk for perioperative
morbidity and mortality.* Specifically, an increased incidence
of postoperative respiratory complications has been reported
for children with known OSA at the time of surgery.® ' In a
review of 2,315 patients younger than 6 years of age who un-
derwent adenotonsillectomy for obstructive breathing, 6.4%
developed postoperative respiratory complications,'? including
oxygen desaturation, apnea, or increased work of breathing;
atelectasis; edema; pneumomediastinum; pneumothorax; and
pleural effusion. Many of these complications required inter-
ventions such as insertion of a nasopharyngeal airway, con-
tinuous positive airway pressure, endotracheal intubation, and
mechanical ventilation. The authors of this study suggest that
preoperative screening for OSA may enable anesthesia provid-
ers to implement preparatory and intraoperative measures to
minimize these risks.

Table 2—Baseline clinical characteristics for
those undergoing adenotonsillectomy versus non-
adenotonsillectomy procedures.

AT Non-AT p value
Patients, n 15 86
Age, mean + SD (years) 6.1+2.1 70+53 0.53
Sex, n (%) 0.78
Female 4(26.7) 26 (30.2)
Male 11(73.3) 60 (69.8)
Race, n (%) 0.81
White 8 (53.3) 46 (53.5)
Black 4(26.7) 29 (33.7)
Other 3(20.0) 11(12.8)
OSA-18 score, mean+SD  49.0+241 30.3+10.5 <0.0001

n, number of patients; SD, standard deviation; AT, adenotonsillectomy.

Table 3—Frequency of use of screening terms and phrases during preoperative evaluation in patients undergoing

otolaryngologic and non-otolaryngologic procedures.

Terms Oto,n (%)  Non-Oto,n (%) p value AT, n (%) Non-AT, n (%) p value
None 24 (53.3) 40 (71.4) 0.0619 5(33.3) 59 (68.6) 0.0092
Snoring 17 (37.8) 14 (25.0) 0.1685 7(46.7) 24(27.9) 0.1481
Waking up with a choking sensation 1(2.2) 1(1.8) 0.8861 1(6.7) 1(1.2) 0.1635
Sleepiness while at work or school 2(4.4) 0(0.0) 0.1128 2(13.3) 0(0.0) 0.0007
Sleepiness during late afternoon 1(2.2) 0(0.0) 0.2645 1(6.7) 0(0.0) 0.0166
OSA in medical history 3(6.7) 6 (10.7) 0.4801 2(13.3) 7(8.1) 0.5168
Hypertension 0(0.0) 1(1.8) 0.3701 0(0.0) 1(1.2) 0.6761
Anatomic nasal obstruction 2(4.4) 1(1.8) 0.4242 2(13.3) 1(1.2) 0.0113
Tonsils nearly or fully touching midline 4(8.8) 2(3.6) 0.2636 4(26.7) 2(2.3) 0.0003
Observed pauses in breathing during sleep 0(0.0) 1(1.8) 0.3701 0(0.0) 1(1.2) 0.6761
Increased work of breathing during sleep 2(4.4) 3(54) 0.8342 0(0.0) 5(5.8) 0.3405
Frequent arousals during sleep 2(4.4) 0(0.0) 0.112 2(13.3) 0(0.0) 0.0008

The following screening terms/phrases were never observed during preoperative evaluation: intermittent vocalization during sleep, easily distracted,
behavioral problems, overly aggressive, difficulty concentrating, unusual awakening time, poor school performance, morning headaches, craniofacial
anomalies affecting airway, odd posture while sleeping. Oto, otolaryngology; n, number of patients; AT, adenotonsillectomy.
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Table 4—Regression analysis of variables predictive of
preoperative screening for OSA prior to ambulatory surgery
in children.

Univariate Multivariate
Risk factor B coefficient p value B coefficient p value
T&A 0.353 0.009 0.178 0.017
Age -0.007 0.467 -0.005 0.243
Race 0.028 0.684 0.022 0.476
Sex -0.148 0.164 -0.033 0.517
Otolaryngology 0.181 0.062 0.048 0.388
OSA-18 0.006 0.069 -0.002 0.292
OSA 0.696  <0.001 0.233 0.006
Snoring 0914  <0.001 0.849  <0.001

T&A, tonsillectomy and adenoidectomy.

Although studies in adults estimate that up to 80% of pa-
tients with OSA are undiagnosed,'* the prevalence of undiag-
nosed pediatric OSA has not been investigated. Furthermore,
investigations of the incidence of postoperative respiratory
complications in pediatric patients with OSA are limited to
cohorts undergoing adenotonsillectomy. The true risk of peri-
operative complications that result from undiagnosed pediatric
OSA is therefore unknown.

In our cohort, rates of screening for signs and symptoms
associated with OSA were low. Even for children undergoing
adenotonsillectomy or who had known OSA, symptom screen-
ing was not universal. Screening for OSA is intended to ben-
efit patients with previously undiagnosed OSA. Paradoxically,
these patients were the least likely to be screened in our study.

There were a number of limitations to our study. Our sample
population was small; in turn, the frequency of positive find-
ings was small. Given that we did not record the incidence of
screening questions for disorders other than OSA, we cannot
estimate the frequency with which anesthesiologists screen for
other important medical conditions (e.g., asthma, chronic lung
disease, malignant hyperthermia). Therefore, we cannot make
conclusions as to whether failure to screen for OSA was attrib-
utable to a lack of awareness of OSA or to a more general lack of
interest in screening for any medical condition that could influ-
ence perioperative decision-making in the care of ambulatory
surgery patients. The use of OSA-18, although it is used in clin-
ical practice and was available when this study was conducted,
represents another limitation to our study. A recent study from
our group suggests that the OSA-18 is neither sufficiently sen-
sitive to detect OSA nor sufficiently specific to determine the
absence of OSA."” There remains a need to develop screening
tools to aid the anesthesiologist in preoperative detection of
OSA. Additionally, because body mass index (BMI) was not
recorded, we could not determine the overweight or obesity
status of participants. BMI data should be included in future
studies, since obesity has been associated with an increased
risk for OSA,' and this factor may influence providers’ deci-
sions to screen for OSA. Also, we did not collect data concern-
ing physical examination by anesthesia providers, which may
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have influenced the likelihood that providers screen for OSA.
Lastly, observers in our study did not record the incidence of
caregiver-initiated conversation regarding OSA symptoms.
This may be significant, as anesthesia providers are likely to
ask questions when prompted by caregiver reports.

CONCLUSION

OSA was not routinely screened for by anesthesia provid-
ers prior to ambulatory pediatric surgery. When screening did
occur, “snoring” was the most commonly recorded symptom.
Paradoxically, patients with undiagnosed OSA who would
benefit the most from screening were the least likely to be
screened.
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