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SUPPLEMENTAL PATIENTS AND 
METHODS

Participants

Exclusion criteria from participation 
to the study were as follows: 
obstructive breathing while awake 
or other clinical signs indicating 
a need for prompt T/A; recurrent 
tonsillitis (≥3 episodes in each of the 
last 3 years, ≥5 episodes in each of 
the last 2 years, or ≥7 episodes in the 
past year); craniofacial syndromes 
(eg, Crouzon syndrome or Pierre-
Robin sequence); neurologic or 
neuromuscular disorders; genetic 
syndromes; cardiovascular disease 
or cardiac arrhythmia; sickle cell 
disease; symptomatic asthma; use 
of sedatives, systemic or intranasal 
corticosteroids, or montelukast.

Clinical Evaluation

Evaluation at baseline and follow-up 
included the following steps:

1. Completion of the Sleep Clinical 
Record7 (ENT surgeon)

2. Completion of the Pediatric Sleep 
Questionnaire28 (parents)

3. Completion of the Modified 
Epworth Sleepiness Scale29 (ENT 
surgeon)

4. Completion of the DuPaul and 
Achenbach questionnaires 
(parents)

5. Assessment of bedwetting 
frequency (parental report):

a. every night___

b. at least 1 night per week but not 
every night____

c. at least 1 night per month but not 
every week___

d. less frequently than 1 night per 
month____

e. never______

6. Completion of the OSA-18 
questionnaire (parents)

7. Nocturnal pulse oximetry

8. Measurement of body weight, 
standing height, and systolic and 
diastolic blood pressure in the 
morning after oximetry

9. Collection of serum sample 
to measure high-sensitivity 
C-reactive protein in the 
morning after oximetry

10. Collection of urine specimen in 
the morning after oximetry to 
measure urine creatinine and 
norepinephrine concentrations.

Nocturnal Oximetry

An MOS ranging from 1 to 4 was 
assigned to each recording as 
proposed by Nixon et al6:

 • MOS = 1 (normal or inconclusive 
oximetry): baseline SpO2 
>95%; fewer than 3 clusters of 
desaturation events; fewer than 3 
SpO2 drops to <90%.

 • MOS = 2 (mildly abnormal 
oximetry): at least 3 clusters of 
desaturation events and 3 or more 
SpO2 drops to <90%; 3 or fewer 
SpO2 drops to <85%.

 • MOS = 3 (moderately abnormal 
oximetry): at least 3 clusters of 
desaturation events and >3 SpO2 
drops to <85%; 3 or fewer SpO2 
drops to <80%.

 • MOS = 4 (severely abnormal 
oximetry): at least 3 clusters of 
desaturation events and >3 SpO2 
drops to <80%.

Outcome Measures

The primary outcome measures were 
as follows:

 • Change in the proportion of 
subjects with an MOS of 1 between 
the follow-up and baseline visits.

 • Proportion of subjects with 
oxygenation abnormalities 
at baseline who improved at 
follow-up (ie, proportion of 
subjects who achieved an MOS of 
1 at 3 months if they had an MOS 
>1 at 0 months, and proportion of 
subjects who acquired an ODI3 <2 
episodes per hour at 3 months if 
they had an ODI3 ≥3.5 episodes 
per hour at 0 months).

Secondary outcome measures 
included the following:

 • Quality of life (time frame: 0 
months [baseline]; 3 months 
[follow-up])

(ie, change in the OSA-18 [total score] 
between follow-up and baseline 
visit.)

 • Somatic growth (time frame: 
0 months [baseline]; 3 months 
[follow-up])

(ie, percent of subjects achieving an 
increase in body weight z score or in 
BMI z score of at least 0.5.)

 • Abnormalities predisposing to 
obstructive sleep apnea syndrome 
and obstructive sleep apnea 
syndrome symptoms [time frame: 
0 months (baseline); 3 months 
(follow-up)]

(ie, change in the Sleep Clinical 
Record score and change in the 
Pediatric Sleep Questionnaire score 
between the follow-up and baseline 
visit.)

 • Sleepiness (time frame: 0 months 
[baseline]; 3 months [follow-up])
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(ie, change in the Modified Epworth 
Sleepiness Scale between the 
follow-up and baseline visit.)

 • Behavioral abnormalities 1: (time 
frame: 0 months [baseline]; 3 
months [follow-up])

(ie, change in the DuPaul 
Questionnaire for Parents score 
between the follow-up and baseline 
visit.)

 • Behavioral abnormalities 2: (time 
frame: 0 months [baseline]; 3 
months [follow-up])

(ie, change in the Achenbach 
Questionnaire for Parents score 
between the follow-up and baseline 
visit.)

 • Enuresis (time frame: 3 months 
[follow-up])

(ie, percent of subjects who achieved 
frequency of nocturnal enuresis 
<1 night per week at follow-up [3 
months] if they had incontinence at 
least 1 night per week at baseline [0 
months].)

 • Cardiovascular effects 1: (time 
frame: 0 months [baseline]; 3 
months [follow-up])

(ie, changes in the mean pulse rate 
and mean frequency of pulse rate 
rises between the follow-up and 
baseline visit.)

 • Cardiovascular effects 2: (time 
frame: 0 months [baseline]; 3 
months [follow-up])

(ie, change in morning systolic and 
diastolic blood pressure z score 
between the follow-up and baseline 
visit.)

 • Systemic inflammation (time 
frame: 0 months [baseline]; 3 
months [follow-up])

(ie, change in morning C-reactive 
protein serum concentration 
between the follow-up and baseline 
visit.)

 • Effects on sympathetic nervous 
system activation (time frame: 
0 months [baseline]; 3 months 
[follow-up])

(ie, change in morning urine 
norepinephrine concentration 
[corrected for urine creatinine 
concentration] between the 
follow-up and baseline visit.)

 • Improvement in baseline SpO2 
(time frame: 0 months [baseline]; 3 
months [follow-up])

(ie, proportion of subjects who had 
an increase in baseline SpO2 of >1.6% 
between the follow-up and baseline 
visit.)

Among the secondary outcome 
measures, only the change in quality 
of life is addressed in this article.

Sample Size Calculation

A sample size of 18 children in each 
group was calculated to provide 
90% power at the 5% level for 
detecting an estimated difference 
of 45% between the 2 study groups 
(T/A and control groups) in the 
proportions of subjects who would 
achieve an MOS of 1 or ODI3 <2 
episodes per hour postoperatively 
(90% remission rate in T/A group 
minus 45% remission rate in control 
group).9, 15 The target sample size 
was calculated as 134, because it 
was speculated that only 27% of 
recruited subjects would have severe 
enough SDB preoperatively (MOS >1 
or desaturation index ≥3.5 episodes 
per hour) to achieve a measurable 
improvement in oximetry parameters 
postoperatively.5, 9 Furthermore, 
assuming a 20% rate of technically 
nonacceptable oximetry tracings and 
a 20% rate of participants that would 
be lost at follow-up or discontinue 
their participation, the target sample 
size was increased to 188.

Data Analysis and Safety 
Monitoring

Children with elevated ODI3 in the 
2 study groups were compared 
regarding baseline characteristics by 
using Student’s t test for continuous 
variables and the χ2 test for 
categorical characteristics.

Watchful waiting was implemented 
for participants in both study groups 
(T/A and control groups) while in 
the surgical waiting list for T/A (3 
months). Families were contacted 
once every 4 weeks to monitor 
symptoms related to obstructive 
SDB. If concerns arose at any time 
regarding the severity of SDB or its 
potential complications T/A would 
be performed on an urgent basis.

SUPPLEMENTAL RESULTS

Effect of T/A on ODI4

The 2 study groups did not differ 
regarding ODI4 change between 
follow-up and baseline (median 
change: −0.3 episodes per hour 
[quartile 25, quartile 75: −1.7 
episodes per hour, +0.2 episodes per 
hour] in the T/A group versus −0.1 
episodes per hour [−1.6 episodes 
per hour, +1 episode per hour] in 
the control group; P = .10). When 
only participants with an MOS >1 
were considered, the 2 groups were 
not significantly different in ODI4 
change (−3.5 episodes per hour [−6.5 
episodes per hour, −1.6 episodes per 
hour] in the T/A group versus −3 
episodes per hour [−4.7 episodes per 
hour, +1.2 episodes per hour] in the 
control group; P = .31).
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SUPPLEMENTAL FIGURE 5
ODI3 changes between baseline (visit 1) and follow-up (visit 2) for individual subjects in the 2 study 
groups with baseline ODI3 <10 episodes per hour. The cutoff value of 3.5 episodes per hour above 
which ODI3 at baseline is responsive to T/A is marked by the red line and the upper limit of ODI3 (2 
episodes per hour) in healthy reference populations by the blue line.
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SUPPLEMENTAL FIGURE 6
Revised template of the CONSORT diagram showing the flow of participants through each stage of a 
randomized trial.

SUPPLEMENTAL TABLE 5  Multivariable Logistic Regression Analysis Model Describing the Absence 
of Significant Association Between Study Group (T/A Group Versus Control 
Group) and Proportion of Subjects With Change to an MOS of 1 Between 
Follow-up and Baseline, After Adjustment for Other Variables

Explanatory Variables Outcome Measure: Change to an MOS of 1 at Follow-up

Adjusted OR (95% CI) P

T/A group 2.5 (0.8 to 8.1) .13
Control group 1.0 (reference) —
MOS at baseline 6.6 (3.1 to 13.9) <.01
Age 1.1 (0.8 to 1.6) .46
Female sex 2.0 (0.6 to 6.7) .25
Male sex 1.0 (reference) —
Obese 0.7 (0.2 to 3.0) .68
Nonobese 1.0 (reference) —

—, not applicable.
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SUPPLEMENTAL TABLE 6  Change in the MOS Between the Follow-up and Baseline Visits in the T/A 
Group

MOS at Follow-up Visit ► 1 2 3 4 Total No. Subjects

MOS at baseline visit ▼
 1 51 0 0 0 51
 2 10 2 0 0 12
 3 2 2 0 0 4
 4 0 1 0 0 1
Total No. subjects 63 5 0 0 68

SUPPLEMENTAL TABLE 7  Change in the MOS Between the Follow-up and Baseline Visits in the 
Control Group

MOS at Follow-up Visit ► 1 2 3 4 Total No. Subjects

MOS at baseline visit ▼
 1 51 0 0 0 51
 2 6 4 1 0 11
 3 3 3 1 1 8
 4 1 1 0 0 2
Total No. subjects 61 8 2 1 72

SUPPLEMENTAL TABLE 8  Multivariable Logistic Regression Analysis Model Describing the Absence 
of Significant Association Between Study Group (T/A Group Versus Control 
Group) and Proportion of Subjects Who Achieved an MOS of 1 at Follow-up 
if They Had an MOS >1 at Baseline, After Adjustment for Other Variables

Explanatory 
Variables

Outcome Measure: Change to an MOS of 1 at Follow-up Among Children With an 
MOS >1 at Baseline

Adjusted OR (95% CI) P

T/A group 2.6 (0.6 to 10.7) .21
Control group 1.0 (reference) —
MOS at baseline 0.5 (0.1 to 1.5) .21
Age 1 (0.7 to 1.5) .99
Female sex 1.3 (0.3 to 5.8) .71
Male sex 1.0 (reference) —
Obese 0.7 (0.1 to 3.3) .63
Nonobese 1.0 (reference) —

—, not applicable.

SUPPLEMENTAL TABLE 9  Baseline Characteristics and Statistical Comparisons of Children With an 
Elevated ODI3 at Baseline (≥3.5 Episodes per Hour) in the 2 Study Groups

Variables T/A Group, n = 32 Control Group, n = 38 P

Age, y 6.2 ± 1.7 6.3 ± 1.6 .78
Sex, female (%) 16 (50) 17 (44.7) .66
Tonsillar size
 3+ (%) 30 (93.8) 33 (86.8) .34
 4+ (%) 2 (6.2) 5 (13.2) —
BMI z score 0.4 ± 1.3 0.3 ± 1.5 .70
Wt status (%)
 Obese 7 (21.9) 8 (21.1) .66
 Overweight 7 (21.9) 7 (18.4) —
 Normal wt 16 (50) 17 (44.7) —
 Failure to thrive 2 (6.2) 6 (15.8) —
OSA-18 total score 59.6 ± 15.3 60.4 ± 15.5 .82

Continuous variables are expressed as mean ± SD. Obesity has been defined as BMI (wt in kilograms divided by the square 
of the height in meters) in the 95th percentile or higher (z score ≥1.65), overweight status or obesity as BMI in the 85th 
percentile or higher (z score ≥1.04), and failure to thrive as a BMI in less than the fifth percentile (z score <−1.65). —, 
not applicable.
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SUPPLEMENTAL TABLE 10  Multivariable Logistic Regression Analysis Model Describing the 
Significant Association Between Study Group (T/A Group Versus Control 
Group) and Normalization of ODI3 (<2 Episodes per Hour) at Follow-up 
Among Children With an Elevated ODI3 at Baseline (≥3.5 Episodes per 
Hour), Adjusted for Other Variables

Explanatory Variables Outcome Measure: ODI3 <2 Episodes per h at Follow-up

Adjusted OR (95% CI) P

T/A group 13.7 (2.7 to 70.2) <.01
Control group 1.0 (reference) —
ODI3 at baseline 1.0 (0.9 to 1.1) .67
Age 0.8 (0.5 to 1.2) .24
Female sex 2.0 (0.5 to 8.3) .32
Male sex 1.0 (reference) —
Obese 0.8 (0.2 to 3.8) .76
Nonobese 1.0 (reference) —

—, not applicable.

SUPPLEMENTAL TABLE 11  Estimates of the General Linear Model Describing the Significant 
Association of Study Group (T/A Versus Control Group) With Change in 
OSA-18 Total Score Between Follow-up and Baseline, Adjusted for Other 
Variables

Explanatory Variables Estimate 95% CI P

Intercept −37.2 −48.9 to −25.6 <.01
Control group 31.6 27.0 to 36.1 <.01
T/A group 0 (reference) — —
Age 0.4 −1.1 to 1.8 .61
Male sex 2.1 −2.6 to 6.8 .38
Female sex 0 (reference) — —
Nonobese 1.8 −4.0 to 7.7 .54
Obese 0 (reference) — —

—, not applicable.
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