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Background: Adenotonsillectomy is widely established as a first-line treatment for obstructive sleep ap-

nea (OSA) in children; however, its effectiveness and clinical role in adult patients remain lesswell defined.

Purpose: The study purpose was to measure changes in sleep quality and OSA risk in adults following

adenotonsillectomy.

Study design, setting, sample: This was a prospective cohort study conducted at Unimed, in Itaper-

una, RJ, Brazil, including 28 adult patients diagnosed with OSA.

Predictor/exposure/independent variable: The primary predictor variable was the time point (pre-

operative vs 2 months postoperative).

Main outcome variables: The main outcome variable was therapeutic response, measured using sleep

quality, OSA risk, and daytime fatigue.

Covariates: Age, sex, body mass index, and baseline sleep quality.

Analyses: Descriptive and inferential analyses were performed using c2, Fisher’s exact, and Wilcoxon

tests (P < .05).

Results: The sample included 28 subjects with a mean age of 28.4 years (�9.1), of whom 15 (53.6%)

were male. Adenotonsillectomy improved sleep quality and reduced OSA risk. The proportion of subjects
classified as high-risk for OSA decreased from 71.73 to 0% (P < .0001). Median Pittsburgh Sleep Quality

Index scores improved from 9.5 (interquartile range 6 to 11) presurgery to 2.0 (1 to 4) postsurgery

(P < .0001). In addition, daytime fatigue and snoring frequency also showed marked reductions postoper-

atively (P < .0001).

Conclusionsand relevance: Among adults with significant tonsillar or adenoidal hypertrophy and OSA,

adenotonsillectomy was associated with improvements in sleep quality and reduced OSA risk. It may

represent a viable alternative for patients who cannot tolerate continuous positive airway pressure or pre-

sent anatomical upper airway obstruction.
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Obstructive sleep apnea (OSA) is a respiratory disor-

der characterized by recurrent episodes of partial or

complete obstruction of the upper airways during

sleep. This condition leads to respiratory interruptions

and frequent awakenings, often without the patient

being aware of them. These interruptions cause inter-

mittent hypoxia and sleep fragmentation, resulting in

poor sleep quality and excessive daytime sleepi-
ness.1-3 The pathophysiology of OSA involves

anatomical factors, such as tonsillar and adenoidal

hypertrophy, as well as alterations in the tone of the

pharyngeal dilator muscles during sleep.4-6

Untreated OSA is strongly associated with several

health complications, including hypertension, heart

failure, stroke, and arrhythmias.5 Studies show that

OSA patients are at higher risk of developing cardio-
vascular and metabolic diseases, such as type 2 dia-

betes.7-9 Furthermore, the impact on mental health

is equally significant, with higher rates of

depression and anxiety reported in untreated OSA

patients.10,11

Adenotonsillectomy is a therapeutic option particu-

larly indicated for patients with tonsillar or adenoidal

hypertrophy, particularly in pediatric populations,
where it has been extensively studied.1,12 While evi-

dence supporting its efficacy in adults remains more

limited, emerging studies suggest potential benefits

in select cases, particularly among patients with

anatomical airway obstruction and continuous posi-

tive airway pressure (CPAP) intolerance. This interven-

tion has been shown to effectively reduce OSA

symptoms by improving airway patency and
decreasing respiratory events during sleep.13 The sur-

gery is especially relevant for patients who cannot

tolerate CPAP therapy. Clinical studies indicate that ad-

enotonsillectomy can result in significant improve-

ments in patients’ overall health.12-15

Given the high prevalence and health burden of

OSA, particularly in adults with significant tonsillar

and adenoidal hypertrophy, this study aimed to eval-
uate the impact of adenotonsillectomy on sleep qual-

ity, OSA risk, and daytime fatigue. The study purpose

was to measure changes in sleep quality and OSA

risk in adults following adenotonsillectomy.

Material and Methods

STUDY DESIGN/SAMPLE

To address the research purpose, we conducted a

prospective cohort study at Unimed, in Itaperuna,

RJ, Brazil, between May and September 2024. Partici-

pants completed the Berlin Questionnaire and the
Pittsburgh Sleep Quality Index (PSQI) at 2 time points:

preoperatively and 2 months postoperatively.

Adenoidal and tonsillar hypertrophy were assessed

by an otolaryngologist using a standardized physical
examination. Tonsillar hypertrophy was graded based

on the Brodsky classification, ranging from 0 (no hy-

pertrophy) to 4 (tonsils occupying >75% of the

oropharynx). When clinically indicated, nasophar-

yngoscopy was performed to evaluate adenoidal hy-

pertrophy and upper airway obstruction.

Patients were included if they met the following

criteria: 1) clinical diagnosis of moderate-to-severe
OSA based on the Berlin Questionnaire and clinical

evaluation by a sleep medicine specialist, 2) presence

of significant tonsillar or adenoidal hypertrophy

confirmed by otolaryngological examination, and 3)

persistent symptoms of excessive daytime sleepiness,

snoring, and witnessed apneas. Exclusion criteria

included previous CPAP treatment, prior upper airway

surgery, neuromuscular disorders affecting respira-
tion, and body mass index (BMI) >35 kg/m2. The

Research Ethics Committee of Centro Universit�ario Re-
dentor (#76490623.0.0000.5648) approved all experi-

mental procedures described below.
VARIABLES

The primary predictor variable in this study was the

time of evaluation, categorized as preoperative and

postoperative (2 months after surgery). This variable

was chosen because adenotonsillectomy is expected

to have a measurable impact on sleep quality and

OSA risk over time.

The primary outcome variable was the therapeutic
effect of the operation, which was measured using

multiple indicators: sleep quality, OSA risk classifica-

tion, and daytime fatigue. Sleep quality was assessed

using the PSQI, a validated instrument that evaluates

7 components of sleep, with scores ranging from

0 to 21; higher scores indicate worse sleep quality,

and a total score >5 suggests impaired sleep.16 OSA

risk classification was determined using the Berlin
Questionnaire, which categorizes patients as high or

low risk based on responses related to snoring, day-

time fatigue, and history of hypertension/BMI.17 Day-

time fatigue was also assessed using the Berlin

Questionnaire, specifically the questions addressing

excessive daytime sleepiness and fatigue.

Covariates included age, sex, BMI, and baseline

sleep quality scores, as these variables could influence
the outcomes of interest. Age and sex were collected

as demographic factors, while BMI was included due

to its well-established relationship with OSA severity.

Baseline sleep quality scoreswere recorded to account

for interindividual variability in sleep patterns before

the intervention.
DATA COLLECTION METHODS

Data collection was conducted using structured

electronic questionnaires administered via Google
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Forms. Participants completed the Berlin Question-

naire and the PSQI at two-time points: preoperatively

and 2 months postoperatively. These instruments as-

sessed OSA risk classification, sleep quality, and day-

time fatigue. Demographic data, including age, sex,

and BMI, were recorded at baseline. All collected

data were securely stored in a password-protected

database and identified for analysis. The study adhered
to ethical guidelines for data protection and confi-

dentiality.

DATA ANALYSES

Descriptive analysis of categorical variables was per-
formed by calculating absolute and relative fre-

quencies (%). Associations between categorical

variables were evaluated using the c2 test or Fisher’s

exact test when necessary. Comparisons between vari-

ables and scores were made using the Wilcoxon test

(for paired data) and the Mann-Whitney test (for un-

paired data). The statistical analysis was conducted us-

ing R software (version 4.3.1, R Foundation for
Statistical Computing, Vienna, Austria). All tests

considered a 95% confidence level, with statistical sig-

nificance set at P < .05.

Results

SUMMARY OF KEY RESULTS

This section presents the primary findings about the

predictor and outcome variables. The results are struc-

tured to summarize and clarify the key statistical ana-

lyses, supported by tables.

Table 1 presents the study covariates with the pre-

dictor variable (preoperative vs postoperative),
analyzing whether other variables besides the

outcome variable are associated with the predictor.

Descriptive and inferential statistics were used, with

P values computed accordingly.

Table 2 examines the association between study co-

variates and the primary outcome variables, deter-

mining whether factors besides the predictor

variable influence the outcomes. Appropriate descrip-
tive and analytic statistics were applied, including c2

tests and regression analyses.

Table 3 presents a bivariate analysis of the primary

predictor variable (preoperative vs postoperative)

and the primary outcome variables (sleep quality,

OSA risk, and daytime fatigue), evaluating whether

the predictor variable is significantly associated with

the outcomes. Paired statistical tests, such asWilcoxon
signed-rank tests and paired t-tests, were used to assess

significant differences between preoperative and post-

operative scores.

This model evaluates the independent effect of

the predictor on the outcomes after controlling for
covariates. Where necessary, secondary predictor

and outcome variables were also analyzed using

additional regression models.

Where necessary, Table 3 was replicated for second-

ary predictor and outcome variables to provide addi-

tional insights into potential associations and

confounding effects.

MAIN STUDY RESULTS

The sample included 28 subjects with a mean age of

28.4 years (�9.1), of whom 15 (53.6%) were male.
Regarding BMI, 78.57% were classified as having grade

I obesity, 17.86% had a normal weight, and 3.57%were

classified as having grade II obesity. In the presurgical

evaluation, 71.73% (n = 20) of the participants were

identified as being at high risk for OSA, while 28.57%

(n = 8) were considered to be at low risk.

However, in the postsurgical evaluation, all 28 par-

ticipants were classified as low risk for OSA. In addi-
tion, a statistically significant association was found

between the analyzed variables (c2(1) = 28.078;

P < .0001), indicating that the change in the partici-

pants’ OSA risk classification is statistically significant

after surgery.

Our results demonstrated that adenotonsillectomy

improved the participants’ sleep quality. Snoring fre-

quency decreased drastically, with 75% of partici-
pants reporting "never or almost never" snoring

after surgery (P < .0001). Furthermore, the percep-

tion that someone noticed episodes of sleep apnea

increased, with 92.86% reporting "never or almost

never" (P = .03726). Reports of tiredness or fatigue

upon waking also showed statistically significant

improvement, with 92.86% of participants stating

they "never or almost never" felt tired (P < .0001).
Similarly, 78.57% of participants reported feeling

"never or almost never" tired during the day

(P = .0001). These results indicate that adenotonsil-

lectomy had a statistically significant positive impact

on participants’ sleep quality and fatigue reduc-

tion (Table 1).

When analyzing sleep quality, we observed a statis-

tically significant difference between the presurgery
[median scores of 9.5 (6 to 11)] and postsurgery [me-

dian scores of 2 (1 to 4)] phases (W = 348.5;

P < .0001). However, when evaluating the variable

of sex, no statistically significant difference was

found, either in the presurgery phase (U = 90.5,

P = .8) or in the postsurgery phase (U = 108,

P = .6) (Table 2).

Bivariate analyses were conducted to examine
whether covariates such as age, sex, BMI, and baseline

sleep quality were associated with changes in the main

outcome measures. No statistically significant associa-

tions were found between these covariates and



Table 1. BIVARIATE ANALYSIS OF THE PREVALENCE OF OSA RISK PREADENOTONSILLECTOMY AND POSTADENO-
TONSILLECTOMY (N = 28)

Questions Presurgery Postsurgery P Value

Do you snore?

Yes 27 (96.43%) 23 (82.14%) .2

I am not sure 01 (3.57%) 05 (17.86%)

Is your snoring?

Louder than your breathing 14 (51.85%) - .2

Slightly louder than your breathing 09 (33.33%) 01 (100%)

Louder than talking 02 (7.41%) -

Very loud, can be heard in nearby

rooms

02 (7.41%) -

How often do you snore?

Never or almost never 02 (7.14%) 21 (75%) <.0001
1 to 2 times per week 05 (17.86%) 06 (21.43%)

3 to 4 times per week 06 (21.43%) 01 (3.57%)

Almost every day 15 (53.57%) -

Does your snoring bother anyone?

Yes 22 (78.57%) 27 (96.43%) .1

No 06 (21.43%) 01 (3.57%)

Has anyone noticed that you stop breathing while sleeping?

Never or almost never 17 (60.71%) 26 (92.86%) .03726
1 to 2 times per week 04 (14.29%) 01 (3.57%)

3 to 4 times per week 04 (14.29%) 01 (3.57%)

Almost every day 03 (10.71%) -

How often do you feel tired or fatigued after waking up?

Never or almost never 03 (10.71%) 26 (92.86%) <.0001
1 to 2 times per week 12 (42.86%) 01 (3.57%)

3 to 4 times per week 06 (21.43%) 01 (3.57%)

Almost every day 07 (25%) -

When you are awake, do you feel tired, fatigued, or unwell?

Never or almost never 08 (28.57%) 22 (78.57%) .0001
1 to 2 times per week 05 (17.86%) 05 (17.86%)

3 to 4 times per week 10 (35.71%) 01 (3.57%)

Almost every day 05 (17.86%) -

Have you ever dozed off or fallen asleep while driving?

Yes 03 (89.29%) - .2

No 25 (10.71%) 28 (100%)

Do you have high blood pressure?

Yes 04 (14.29%) 04 (14.29%) 1.000

No 23 (3.57%) 23 (3.57%)

I am not sure 01 (3.57%) 01 (3.57%)

Note: Bivariate comparisons performed using Fisher’s exact test; statistically significant differences considered at P < .05 are set
in bold.

Toledo et al. Adenotonsillectomy Improves Obstructive Sleep Apnea. J Oral Maxillofac Surg 2025.
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changes in PSQI scores or OSA risk classification.

These results are presented in Tables 2 and 3.

When the association between sleep quality and the

preadenotonsillectomy and postadenotonsillectomy

phases was analyzed, we found that the number of pa-

tients with good sleep quality increased statistically

significantly after the surgery (c2(2) = 31.212;

P < .0001) (Table 3). These data demonstrate that
the intervention had a considerable positive impact

on the participants’ sleep quality.
Discussion

Our study aimed to evaluate the impact of adenoton-

sillectomy on sleep quality, OSA risk, and daytime fa-

tigue in adult patients with significant tonsillar and

adenoidal hypertrophy. We hypothesized that adeno-

tonsillectomy would lead to statistically significant im-

provements in these parameters by eliminating

anatomical airway obstruction. The specific aims of
this study were to assess changes in sleep quality using



Table 2. BIVARIATE ANALYSIS OF SLEEP QUALITY INDICATORS BEFORE ANDAFTER ADENOTONSILLECTOMY (N = 28)

Questions Presurgery Postsurgery P Value

Subjective sleep quality

Good 10 (35.71%) 12 (42.86%) <.0001
Very good 01 (3.57%) 16 (57.14%)

Bad 12 (42.86%) -

Very bad 05 (17.86%) -

Time to fall asleep

15 minutes or less 07 (25%) 16 (59.27%) .0001
16 to 30 minutes 07 (25%) 11 (40.74%)

31 to 60 minutes 09 (32.14%) -

More than 60 minutes 05 (17.86%) -

Did it take you more than 30 minutes to fall asleep in the past month?

Not at all during the week 01 (3.57%) 12 (42.86%) <.0001
Less than once a week 04 (14.29%) 10 (35.71%)

Once or twice a week 11 (39.29%) 05 (17.86%)

Three or more times a week 12 (42.86%) 01 (3.57%)

Sleep duration

5 hours 03 (10.71%) -

5 to 6 hours 06 (21.43%) 01 (3.57%)

6 to 7 hours 13 (46.43%) 12 (42.86%) 0.0125
More than 7 hours 06 (21.43%) 15 (53.57%)

Sleep efficiency

Less than 65% 06 (21.43%) - <.0001
65 to 74% 09 (32.14%) -

75 to 84% 11 (39.29%) 08 (28.57%)

More than 84% 02 (7.14%) 20 (71.43%)

Sleep disorders

Not at all during the week 10 (35.71%) 24 (85.71%) .0007
Less than once a week 09 (32.14%) 03 (10.71%)

Once or twice a week 06 (21.43%) 01 (3.57%)

Three or more times a week 03 (10.71%) -

Do you use sleep medications?

Not at all during the week 23 (82.14%) 27 (96.43%) .3

Less than once a week 01 (3.57%) 01 (3.57%)

Once or twice a week 02 (7.14%) -

Three or more times a week 02 (7.14%) -

Daytime sleepiness – difficulty staying awake in the past month?

Not at all during the week 11 (39.29%) 21 (77.78%) .0002
Less than once a week 04 (14.29%) 06 (22.22%)

Once or twice a week 10 (35.71%) -

Three or more times a week 03 (10.71%) -

Discomfort or lack of enthusiasm to perform daily activities?

No discomfort 03 (10.71%) 23 (82.14%) <.0001
Mild discomfort 12 (42.86%) 05 (17.86%)

Moderate discomfort 08 (28.57%) -

Severe discomfort 05 (17.86%) -

Note: Bivariate comparisons conducted using the Wilcoxon signed-rank test or Mann–Whitney U test, where appropriate; bold
indicates statistically significant difference (P < .05).

Toledo et al. Adenotonsillectomy Improves Obstructive Sleep Apnea. J Oral Maxillofac Surg 2025.

836 ADENOTONSILLECTOMY IMPROVES OBSTRUCTIVE SLEEP APNEA
the PSQI, evaluate modifications in OSA risk classifica-

tion based on the Berlin Questionnaire, and analyze

improvements in daytime fatigue following surgical
intervention. Our findings confirmed this hypothesis,

demonstrating that adenotonsillectomy significantly

improved sleep quality, reduced OSA risk, and allevi-
ated daytime fatigue. The proportion of high-risk

OSA patients decreased from 71.73% preoperatively

to 0% postoperatively, and PSQI scores showed a statis-
tically significant improvement. These results high-

light adenotonsillectomy as an effective therapeutic

option for adult patients with anatomical upper airway



Table 3. BIVARIATE ASSOCIATION BETWEEN SLEEP
QUALITY CLASSIFICATION AND SURGICAL PHASE
(PREADENOTONSILLECTOMY VS POSTADENOTON-
SILLECTOMY) (N = 28)

Sleep Quality Presurgery Postsurgery P Value

Good 02 (7.14%) 22 (78.57%) c2(2) = 31.212

P < .0001
Bad 16 (57.14%) 06 (21.43%)

Presence of

sleep

disorder

10 (35.71%) -

Note: Bivariate associations analyzed using c2 test; statistical
significance considered at P < .05 is set in bold.

Toledo et al. Adenotonsillectomy Improves Obstructive Sleep Apnea. J

Oral Maxillofac Surg 2025.
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obstruction, confirming findings previously described
in the literature.12,13,15

In addition to the significant improvement in sleep

quality and reduction in OSA risk, we also identified

important secondary findings. The decrease in day-

time fatigue was particularly relevant, with 92.86% of

participants reporting a significant reduction in tired-

ness upon waking and during the day. Furthermore,

snoring frequency was markedly reduced, and most
patients (75%) reported never or almost never snoring

after surgery, compared to only 7.14% preoperatively.

These findings reinforce the comprehensive benefits

of adenotonsillectomy beyond the primary out-

comes measured.

Adenotonsillectomy has been identified as an effec-

tive therapeutic option, especially for patients who are

unable to tolerate CPAP therapy. Studies show that ad-
enotonsillectomy offers a favorable alternative for pa-

tients with significant tonsillar hypertrophy.12,18 In

addition, the results of our study highlight the impor-

tance of continuous postoperative evaluation. In our

study, the postoperative analysis was conducted

2 months after the surgery. In this context, Bhattachar-

jee et al19 observed that adenotonsillectomy improved

the apnea-hypopnea index in children in the short
term. However, some patients exhibited residual

OSA following the procedure, suggesting the need

for continuous monitoring, especially among children

with obesity, where improvement was less consistent.

Another relevant aspect is the psychological impact

of OSA. Patients with OSA experience symptoms of

anxiety and depression, which can be alleviated after

adenotonsillectomy due to improved sleep quality
and increased daytime energy.20 For instance, Mitchell

et al12 reported that adenotonsillectomy led to statisti-

cally significant improvements in sleep quality,

behavior, and overall quality of life in children. Simi-

larly, Redline et al15 observed that surgical interven-
tion reduced apnea-hypopnea index and improved

sleep perception in pediatric populations. The study

by Galluzzi and Garavello6 conducted a systematic re-

view to evaluate the impact of adenotonsillectomy in

children with severe OSA. The results indicated that

the surgery significantly reduces the severity of apneas

in otherwise healthy children with severe OSA. While

these studies establish adenotonsillectomy as an effec-
tive treatment in children, our findings contribute to

the growing evidence that adults with significant

tonsillar hypertrophy may also experience substantial

benefits. Our results corroborate studies evaluating ad-

enotonsillectomy in adult populations. Jung et al20

found that adenotonsillectomy significantly improved

psychological factors such as anxiety and stress, which

corresponds with our observations of reduced day-
time fatigue and enhanced sleep quality. Also, Cama-

cho et al21 mention adenotonsillectomy as the first-

line treatment recommended for children with adeno-

tonsillar hypertrophy who present with OSA. These

findings indicate that the benefits of adenotonsillec-

tomy extend beyond respiratory function, potentially

improving overall well-being and mental health in

adults with OSA. Our study reinforces this perspective
by demonstrating statistically significant improve-

ments in subjective sleep perception and a marked

reduction in daytime fatigue following surgery.

This study has several strengths. First, it is one of the

few prospective studies evaluating the impact of ad-

enotonsillectomy on OSA risk and sleep quality in

adults. Second, the use of validated instruments,

such as the Berlin Questionnaire and the PSQI,
strengthens the reliability of our findings. However,

some limitations should be acknowledged. The sample

was a convenience sample, which may limit the gener-

alizability of the findings. The study relied on self-

reported measures rather than polysomnography,

which is considered the gold standard for diagnosing

OSA. Also, the absence of objective sleep assessments,

such as polysomnography and airway volume analysis,
restricts the ability to draw definitive conclusions

about the physiological effects of adenotonsillectomy

on OSA. In addition, the follow-up period was limited

to 2 months postoperatively, and longer-term out-

comes remain uncertain. These factors should be

considered when interpreting the results, as future

studies with objective measures and extended

follow-up periods may provide additional insights
into the durability of these effects.

These findings reinforce the importance of address-

ing both the physiological and psychological aspects

of sleep in the management of OSA. In the Brazilian

context, where OSA prevalence may be high due to

limited access to advanced therapies such as

CPAP,12,18 adenotonsillectomy emerges as a significant

public health intervention. The findings of this study
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underscore the need for public policies that promote

early diagnosis and surgical treatment to enhance pa-

tients’ quality of life. These findings align with existing

literature,12,15,18-20 reinforcing adenotonsillectomy as

an essential intervention in the management of OSA

and the promotion of sleep health, contributing to

both physical health and psychological well-being.

Future research should focus on evaluating long-term
outcomes, exploring objective measures such as poly-

somnography, and assessing the effects of adenotonsil-

lectomy in different OSA severity subgroups. In

addition, investigating the psychological and meta-

bolic impacts of improved sleep following surgery

could further elucidate the broader benefits of

this procedure.
References

1. Marcus CL, Brooks LJ, Ward SD, et al. Diagnosis andmanagement
of childhood obstructive sleep apnea syndrome. Pediatrics
130(3):e714–e755, 2012

2. Nespoli L, Caprioglio A, Brunetti L, et al. Obstructive sleep ap-
nea syndrome in childhood. Early Hum Dev 89:S33–S37, 2013

3. Venekamp RP, Hearne BJ, Chandrasekharan D, et al. Tonsillec-
tomy or adenotonsillectomy versus non-surgical management
for obstructive sleep-disordered breathing in children. Cochrane
Database Syst Rev 2015(10):CD011165, 2015

4. Todd CA, Bareiss AK, McCoul ED, et al. Adenotonsillectomy for
obstructive sleep apnea and quality of life: Systematic review and
meta-analysis. Otolaryngol Head Neck Surg 157(5):767–773, 2017

5. Shahar E, Whitney CW, Redline S, et al. Sleep-disordered breath-
ing and cardiovascular disease: Cross-sectional results of the
sleep heart health study. Am J Respir Crit Care Med 163(1):
19–25, 2001

6. Galluzzi F, Garavello W. Impact of adenotonsillectomy in chil-
dren with severe obstructive sleep apnea: A systematic review.
Auris Nasus Larynx 48(4):549–554, 2021

7. Lam JC, Lam B, Lam CL, et al. Obstructive sleep apnea and the
metabolic syndrome in community-based Chinese adults in
Hong Kong. Respir Med 100(6):980–987, 2006

8. Bhushan B, Misra A, Guleria R. Obstructive sleep apnea is inde-
pendently associated with the metabolic syndrome in obese
Asian Indians in northern India. Metab Syndr Relat Disord
8(5):431–435, 2010

9. Zhang W, Si LY. Obstructive sleep apnea syndrome (OSAS) and
hypertension: Pathogenic mechanisms and possible therapeutic
approaches. Ups J Med Sci 117(4):370–382, 2012

10. Kim JY, Ko I, Kim DK. Association of obstructive sleep apnea
with the risk of affective disorders. JAMA Otolaryngol Head
Neck Surg 145(11):1020–1026, 2019

11. Zhao DF, Zhang YZ, Sun X, et al. Association between obstruc-
tive sleep apnea severity and depression risk: A systematic re-
view and dose-response meta-analysis. Sleep Breath 28(5):
2175–2185, 2024

12. Mitchell RB, Garetz S, Moore RH, et al. The use of clinical param-
eters to predict obstructive sleep apnea syndrome severity in
children: The childhood adenotonsillectomy (CHAT) study ran-
domized clinical trial. JAMAOtolaryngol HeadNeck Surg 141(2):
130–136, 2015

13. Roland PS, Rosenfeld RM, Brooks LJ, et al. Clinical practice
guideline: Polysomnography for sleep-disordered breathing
prior to tonsillectomy in children. Otolaryngol Head Neck
Surg 145:S1–S15, 2011

14. Pinto JA, Ribeiro DK, da Silva Cavallini AF, et al. Comorbidities
associated with obstructive sleep apnea: A retrospective study.
Int Arch Otorhinolaryngol 20(02):145–150, 2016

15. Redline S, Cook K, Chervin RD, et al. Adenotonsillectomy for
snoring and mild sleep apnea in children: A randomized clinical
trial. JAMA 330(21):2084–2095, 2023

16. Buysse DJ, Reynolds IIICF, Monk TH, et al. The Pittsburgh sleep
quality index: A new instrument for psychiatric practice and
research. Psychiatry Res 28(2):193–213, 1989

17. Netzer NC, Stoohs RA, Netzer CM, et al. Using the Berlin Ques-
tionnaire to identify patients at risk for the sleep apnea syn-
drome. Ann Intern Med 131(7):485–491, 1999

18. Wang R, Bakker JP, Chervin RD, et al. Pediatric adenotonsillec-
tomy trial for snoring (PATS): Protocol for a randomised
controlled trial to evaluate the effect of adenotonsillectomy in
treating mild obstructive sleep-disordered breathing. BMJ
Open 10(3):e033889, 2020

19. Bhattacharjee R, Kheirandish-Gozal L, Spruyt K, et al. Adenoton-
sillectomy outcomes in treatment of obstructive sleep apnea in
children: A multicenter retrospective study. Am J Respir Crit
Care Med 182(5):676–683, 2010

20. Jung SY, Mun YM, Lee GM, et al. The effect of multilevel surgery
for obstructive sleep apnea on fatigue, stress and resilience. J
Clin Med 12(19):6282, 2023

21. CamachoM, Certal V, Abdullatif J, et al. Myofunctional therapy to
treat obstructive sleep apnea: A systematic review and meta-
analysis. Sleep 38(5):669–675, 2015

http://refhub.elsevier.com/S0278-2391(25)00192-2/sref1
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref1
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref1
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref2
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref2
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref3
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref3
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref3
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref3
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref4
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref4
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref4
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref5
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref5
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref5
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref5
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref6
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref6
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref6
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref7
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref7
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref7
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref8
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref8
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref8
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref8
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref9
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref9
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref9
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref10
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref10
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref10
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref11
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref11
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref11
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref11
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref12
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref12
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref12
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref12
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref12
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref13
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref13
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref13
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref13
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref14
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref14
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref14
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref15
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref15
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref15
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref16
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref16
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref16
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref17
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref17
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref17
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref19
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref19
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref19
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref19
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref19
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref20
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref20
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref20
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref20
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref21
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref21
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref21
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref23
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref23
http://refhub.elsevier.com/S0278-2391(25)00192-2/sref23

	Adenotonsillectomy Reduces Obstructive Sleep Apnea and Improves Sleep Quality in Adult Patients
	Material and Methods
	Study Design/Sample
	Variables
	Data Collection Methods
	Data Analyses

	Results
	Summary of Key Results
	Main Study Results

	Discussion
	References


