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SUMMARY 
Objective: The aim of this study is to evaluate the effect of tonsillectomy and/or adenoidectomy (T&A) applied to children and 

adolescents with adenotonsillar hypertrophy (ATH) on externalizing and internalizing problems. 
Material and Methods: Physical and psychiatric symptoms that may be associated with ATH were evaluated with a questionnaire 

created by the researchers twice, before T&A surgery and at the 3rd month after surgery. Physical symptoms included the loss of appetite, 
snoring, and excessive daytime sleepiness. Psychiatric symptoms were enuresis (5 years and above), difficulty falling asleep, sleep talking, 
teeth grinding, difficulty waking up in the morning, hyperactivity, irritability and anger, damaging property, belligerent behavior, anxious 
mood, being tearful or sad, tics, attention deficit and concentration problems, language, speech and communication problems. 

Results: In the preoperative evaluation of symptoms that may be related to ATH, the most frequently reported physical symptom was 
the loss of appetite, while the most common psychiatric symptom was attention deficit and concentration problems. In postoperative 
evaluation, the symptoms showing the highest recovery rates were snoring and excessive daytime sleepiness. In addition, recovery rates for 
physical symptoms were higher than those for psychiatric symptoms. 

Conclusion: This study indicated that T&A has a curative effect on many psychiatric symptoms, especially snoring and excessive 
daytime sleepiness, seen in children with ATH. Still, further longitudinal studies are needed to confirm our findings to draw firm 
conclusions. 
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ÇOCUKLARDA ADENOTONSİLLEKTOMİNİN DUYGUSAL VE DAVRANIŞSAL PROBLEMLER ÜZERİNE ETKİSİNİN 
DEĞERLENDİRİLMESİ 

ÖZET 
Amaç: Bu çalışmanın amacı adenotonsiller hipertrofisi (ATH) olan çocuk ve ergenlere uygulanan tonsillektomi ve/veya 

adenoidektominin (T&A) dışa yönelim ve içe yönelim problemleri üzerindeki etkisini değerlendirmektir. 
Gereç ve Yöntemler: ATH ile ilişkili olabilecek fiziksel ve psikiyatrik semptomlar araştırmacılar tarafından oluşturulan anket formu ile 

T&A cerrahisi öncesinde ve cerrahi sonrasındaki 3. ayda olmak üzere iki defa değerlendirildi. Fiziksel semptomlar iştah kaybı, horlama ve 
gündüz aşırı uyku hali idi. Psikiyatrik semptomlar ise enürezis (5 yaş ve üzeri), uykuya dalmada güçlük, uykuda konuşma, diş gıcırdatma, 
sabah uyanmada güçlük, hiperaktivite, sinirlilik ve öfke, eşyalara zarar verme, kavgacı davranışlar, endişeli ruh hali, ağlamaklı veya üzgün 
olmak, tikler, dikkat eksikliği ve konsantrasyon sorunları, dil, konuşma ve iletişim sorunları idi. 

Bulgular: ATH ile ilişkili olabilecek belirtilerin preoperatif değerlendirmesinde, en sık bildirilen fiziksel semptom iştah kaybı iken, en 
sık psikiyatrik semptom dikkat eksikliği ve konsantrasyon sorunları idi. Postoperatif değerlendirmede ise en yüksek iyileşme oranları 
gösteren semptomlar, horlama ve gündüzleri aşırı uykulu olma idi. Ek olarak, fiziksel semptomların iyileşme oranları psikiyatrik 
belirtilerinkine göre daha yüksekti. 

Sonuç: Bu çalışma T&A'nin ATH"li çocuklarda görülen horlama ve gündüzleri aşırı uykulu olma başta olmak üzere pek çok psikiyatrik 
semptom üzerinde iyileştirici etkisinin olduğunu göstermiştir. Yine de, kesin sonuçlar çıkarmak için bulgularımızı doğrulayacak daha ileri 
boylamsal çalışmalara ihtiyaç vardır. 
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INTRODUCTION 
Adenotonsillar hypertrophy (ATH) is the 

most common cause of chronic airway 
obstruction in childhood1. The obstructive 
complaints caused by ATH are dependent on the 
extent of choanal and oropharyngeal occlusion 
rather than the size of the adenoid and tonsil 
tissue. In particular, chronic ATH and related 
symptoms have been shown to affect children"s 
development, behavior, and mood2. Chronic 
ATH is known to cause sleep disorders ranging 
from loud snoring to severe obstructive sleep 
apnea (OSA), which are all collected under the 
umbrella term of sleep-disordered breathing 
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(SDB)3. SDB is a common condition that has 
serious physical, developmental, cognitive, 
emotional, and behavioral consequences in 
childhood and is included in the indications for 
tonsillectomy and/or adenoidectomy (T&A) 
surgery. Nocturnal symptoms associated with 
SDB include snoring, witnessed apnea, 
sialorrhea, restless sleep, and enuresis. Daytime 
symptoms consist of behavioral problems such 
as hyperactivity, attention deficit, anxiety, 
depressed mood, excessive sleepiness, 
irritability, and aggression. In addition, SDB has 
been associated with multisystemic diseases 
(such as obesity, cor pulmonale, heart failure, 
hypertension, and hormonal imbalance) and 
growth retardation4. Developmental delays were 
reported in 27% to 62% of pediatric patients 
OSA and behavioral problems in 40% of 
children with SDB5. Untreated SDB has been 
shown to negatively impact the emotional, 
behavioral, and cognitive functions of both 
children and their families6,7. Moreover, the 
treatment of chronic ATH was found to have a 
mitigating effect on psychopathologies such as 
attention-deficit hyperactivity disorder (ADHD), 
enuresis, and behavioral disorders2,8-11. However, 
few studies have investigated the effect of T&A 
on the most frequently reported 
psychopathologies in children with ATH2,8-12. In 
addition, studies in this field have focused more 
on externalizing problems, including aggression, 
anger, oppositionality, hyperactivity, and 
attention deficit, and internalizing problems such 
as anxiety and depressive state have been 
relatively neglected2,9-12.Therefore, this study 
aimed to determine the effect of T&A on 
psychiatric problems in children and adolescents 
with ATH, including emotional and internalizing 
problems. 

MATERIAL and METHODS 
This prospective study was conducted 

with children 51-78 months of age who 
presented to an otolaryngology clinic with 
symptoms such as nasal congestion, sleeping 
with the mouth open, snoring, and frequent 
tonsillitis for more than 3 months; had physical 
and endoscopic examination findings of ATH 
that narrowed the airway passage by at least 
50%; and underwent T&A surgery. The 
prevalence of children included in this study was 
taken as 2.1% (p) according to the study 

conducted by Polat C. et al. based on the 
calculation of sample size determination 
according to prevalence in cases where the 
universe is unknown, the study's power was 
calculated to be 97.7% according to the 
frequency of occurrence used as a reference in 
the study. In the calculations performed, ? was 
taken as 0.05. The applied sample size formula is 
provided below13. 

 
 
 
 
 
 
 
Tonsil hypertrophy was graded using a 

standard Brodsky scale from 0 to +4, where 0 
indicates the surgically induced absence of tonsil 
tissue and +4 indicates that the tonsils extend to 
the midline (also called kissing tonsils). Patients 
with +3 and +4 hypertrophy were included in 
this study. Flexible endoscopic examinations 
were performed by one otorhinolaryngologist 
doctor with 14 years of experience using the Karl 
Storz Tele Pack endoscopic system before 
surgery. Adenoid size was assessed as in the 
study conducted by Zwiers et al. Patients with 
grade 2 and 3 adenoid hypertrophy were 
included in our study. Grade I corresponds to 
adenoid tissue occupying less than one-third of 
the vertical extent of the choanae. Grade II 
indicates adenoid tissue occupying between one-
third and two-thirds of the choanae, and Grade 
III signifies adenoid tissue filling more than two-
thirds of the choanae14. Exclusion criteria were 
the presence of concomitant sinonasal disease, 
active upper respiratory tract infection, allergic 
rhinitis, asthma, history of previous 
otorhinolaryngologic surgery, and craniofacial 
anomaly. 

Of 203 patients initially enrolled, the 
study was conducted with 151 children and 
adolescents after excluding those who did not 
meet the study inclusion criteria and those who 
did not consent to participate or did not attend 
follow-up. After the study procedure was 
explained in detail to the children who met the 
eligibility criteria and their parents, verbal 
consent was obtained from the children 
participating in the study and verbal and written 
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consent was obtained from the parents. The 
study was approved by the local ethics 
committee (date: 15.01.2020, no: 2020-01/15) 
and conducted in accordance with the Good 
Clinical Practice procedures and the current 
version of the Declaration of Helsinki. 

Procedure 
All patients participating in the study 

were evaluated twice by a qualified child and 
adolescent psychiatrist, once before and again 3 
months after T&A. In these assessments, the 
preoperative presence of any psychiatric 
symptoms that may be associated with ATH and 
the improvement/resolution or persistence of 
these symptoms at postoperative 3 months were 
noted. In this study, based on literature data2,6-

8,11,15-18, we categorized the symptoms that may 
be associated with ATH into two types: physical 
and psychiatric symptoms. The physical 
symptom was the loss of appetite, and the 
psychiatric symptoms were enuresis (5 years and 
older), difficulty in falling asleep, snoring, 
talking in sleep, teeth grinding, excessive 
daytime sleepiness, difficulty in waking up in the 
morning, hyperactivity, irritability and anger, 
damaging things, belligerent behaviors, anxious 
mood, being tearful or sad, tics, attention deficit 
and concentration problems, language, speech 
and communication problems. 
Sociodemographic information and clinical data 
such as drugs used, history of systemic disease 
and allergy, and ATH characteristics were 
collected using a questionnaire created by the 
researchers. 

Statistical Analysis 
IBM SPSS version 23.0 (IBM Corp., 

Armonk, NY) software was used to evaluate the 
data obtained in the study. After necessary 
corrections, demographic data were summarized 
in a descriptive statistics and frequency table. 
The patients" pre- and postoperative values were 
compared using McNemar test. In addition, 
differences in categorical variables were 
analyzed using chi-square analysis. All results 
were interpreted at a 95% confidence level. A p 
value of <0.05 was considered statistically 
significant for all tests. 

RESULTS 
Of the 151 patients who participated in 

the study, 59.6% (n=90) were male and 40.4% 
(n=61) were female. The mean age was 

61.91±6.79 months and the mean age at surgery 
was 55.31±6.15 months (range: 48-67 months). 
Area of residence was urban for 61.6% (n=93) 
and rural for 38.4% (n=58) of the participants. 
Family income level was minimum wage or 
below for 49.7% (n=75) and above minimum 
wage for 50.3% (n=76) of the participants. 

In the preoperative assessment of 
psychiatric symptoms possibly associated with 
ATH, the most commonly reported symptom was 
lack or loss of appetite for food (68.2%), 
followed by attention deficit and concentration 
problems (59.6%), difficulty falling asleep 
(51.7%), snoring (51.7%), and hyperactivity 
(47%). The distribution of all preoperative 
psychiatric symptoms that may be associated 
with ATH is presented in Table 1. 

Analysis of the distribution of 
preoperative psychiatric symptoms by sex 
showed that loss of appetite, anxious mood, 
being tearful or sad, and language, speech, and 
communication problems were significantly 
more frequent in girls than boys, whereas 
attention deficit and concentration problems, 
difficulty falling asleep, snoring, hyperactivity, 
irritability and anger, difficult waking up in the 
morning, enuresis, excessive daytime sleepiness, 
belligerent behaviors, damaging things, and tics 
were significantly more frequent in boys than 
girls. There was no significant difference 
between the sexes in terms of the prevalence of 
sleep talking or teeth grinding (bruxism). The 
distribution of preoperative psychiatric 
symptoms by sex is shown in Table 2. 

In the postoperative evaluation of 
psychiatric symptoms that may be associated 
with ATH, the symptoms with the greatest 
improvement were snoring (100%) and 
excessive daytime sleepiness (73.2%). The rate 
of postoperative improvement was also over 
50% for tics, difficulty falling asleep, lack or loss 
of appetite for food, difficulty waking up in the 
morning, damaging things, and belligerent 
behaviors. Rates of improvement/resolution and 
persistence of all psychiatric symptoms that may 
be associated with ATH are shown in Table 3 and 
Figure 1. 
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Table 1. Preoperative evaluation of psychiatric symptoms that may be associated with adenotonsillar hypertrophy 
 

Preoperative psychiatric symptoms Number (%) 
Lack or loss of appetite for food 103 (68.2) 
Attention deficit and concentration problems 90 (59.6) 
Difficulty falling asleep  78 (51.7) 
Snoring  78 (51.7) 
Hyperactivity  71 (47.0) 
Irritability and anger 62 (41.1) 
Difficulty waking up in the morning 56 (37.1) 
Anxious mood 51 (33.8) 
Enuresis  49 (32.5) 
Excessive daytime sleepiness 41 (27.2) 
Belligerent behaviors  40 (26.5) 
Being tearful or sad 38 (25.2) 
Damaging things  27 (17.9) 
Sleep talking 16 (10.6) 
Teeth grinding (bruxism) 15 (9.9) 
Language, speech, and communication problems 12 (7.9) 
Tics 7 (4.6) 

 
 

Table 2. Distribution of preoperative psychiatric symptoms by sex 
 

Preoperative psychiatric symptoms Boys (n=90) Girls (n=61)  p-value* 

Lack or loss of appetite for food (n,%) 
 Yes  
 No 

 
52 (57.8) 
38 (42.2) 

 
51 (83.6) 
10 (16.4) 

0.001 

Attention deficit and concentration problems (n,%) 
 Yes 
 No 

 
65 (72.2) 
25 (27.8) 

 
25 (41.0) 
36 (59.0) 

<0.001 

Difficulty falling asleep (n,%) 
 Yes 
 No 

 
55 (61.1) 
35 (38.9) 

 
23 (37.7) 
38 (62.3) 

0.004 

Snore (n,%) 
 Yes 
 No 

 
56 (62.2) 
34 (37.8) 

 
22 (36.1) 
39 (63.9) 

0.002 

Hyperactivity (n,%) 
 Yes 
 No 

 
62 (68.9) 
28 (31.1) 

 
9 (14.8) 
52 (85.2) 

<0.001 

Irritability and anger (n,%) 
 Yes 
 No 

 
57 (63.3) 
33 (36.7) 

 
5 (8.2) 
56 (91.8) 

<0.001 

Difficulty waking up in the morning (n,%) 
 Yes 
 No 

 
43 (47.8) 
47 (52.2) 

 
13 (21.3) 
48 (78.7) 

0.001 

Anxious mood (n,%) 
 Yes 
 No 

 
21 (23.3) 
69 (76.7) 

 
30 (49.2) 
31 (50.8) 

0.001 

Enuresis (n,%) 
 Yes 
 No 

 
41 (45.6) 
49 (54.4) 

 
8 (13.1) 
53 (86.9) 

<0.001 

Excessive daytime sleepiness (n,%) 
 Yes 
 No 

 
30 (33.3) 
60 (66.7) 

 
11 (18.0) 
50 (82.0) 

0.038 

Belligerent behaviors (n,%)   <0.001 
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 Yes 
 No 

37 (41.1) 
53 (58.9) 

3 (4.9) 
58 (95.1) 

Being tearful or sad (n,%) 
 Yes 
 No 

 
14 (15.6) 
76 (84.4) 

 
24 (39.3) 
37 (60.7) 

0.001 

Damaging things (n,%) 
 Yes 
 No 

 
24 (26.7) 
66 (73.3) 

 
3 (4.9) 
58 (95.1) 

0.001 

Sleep talking (n,%) 
 Yes 
 No 

 
12 (13.3) 
78 (86.7) 

 
4 (6.6) 
57 (93.4) 

0.184 

Teeth grinding (bruxism) (n,%) 
 Yes 
 No 

 
8 (8.9) 
82 (91.1) 

 
7 (11.5) 
54 (88.5) 

0.602 

Language, speech, and communication problems (n,%) 
 Yes 
 No 

 
3 (3.3) 
87 (96.7) 

 
9 (14.8) 
52 (85.2) 

0.011 

Tics (n,%) 
 Yes 
 No 

 
7 (7.8) 
83 (92.2) 

 
0 (0) 
61 (100) 

0.042 

*Chi-square test and Fisher's exact test (as appropriate) were used to test group differences. Statistically 
significant results shown in bold (p<0.05).  

 

Table 3. Postoperative evaluation of psychiatric symptoms that may be associated with adenotonsillar hypertrophy 
 

Psychiatric symptoms Postoperative status n (%) 
Snoring Improved 

Continues 
78 (100) 
0 (0) 

Excessive daytime sleepiness Improved 
Continues 

30 (73.2) 
11 (26.8) 

Tics Improved 
Continues 

5 (71.4) 
2 (28.6) 

Difficulty falling asleep  Improved 
Continues 

54 (69.2) 
24 (30.8) 

Lack or loss of appetite for food Improved 
Continues 

60 (58.3) 
43 (41.7) 

Difficulty waking up in the morning Improved 
Continues 

32 (57.1) 
24 (42.9) 

Damaging things  Improved 
Continues 

15 (55.6) 
12 (44.4) 

Belligerent behaviors  Improved 
Continues 

22 (55.0) 
18 (45.0) 

Enuresis  Improved 
Continues 

23 (46.9) 
26 (53.1) 

Language, speech, and communication problems Improved 
Continues 

5 (41.7) 
7 (58.3) 

Irritability and anger Improved 
Continues 

16 (25.8) 
46 (74.2) 

Anxious mood Improved 
Continues 

13 (25.5) 
38 (75.5) 

Attention deficit and concentration problems Improved 
Continues 

21 (23.3) 
69 (76.7) 

Sleep talking Improved 
Continues 

3 (18.8) 
13 (81.2) 

Being tearful or sad Improved 
Continues 

7 (18.4) 
31 (81.6) 

Hyperactivity  Improved 
Continues 

8 (11.3) 
63 (88.7) 

Teeth grinding (bruxism) Improved 
Continues 

0 (0) 
15 (100) 
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 Figure 1: Postoperative status of psychiatric symptoms that may be associated with adenotonsillar hypertrophy 
 
 
 
DISCUSSION 

This study examined the effect of the 
surgical treatment of ATH on psychiatric 
symptoms that may be related to ATH in 
children, and our results show that T&A was 
associated with improvement in both 
internalizing and externalizing symptoms. 

The lymphoid tissue of the upper 
respiratory tract increases from birth to about 14 
years of age19. At the same time, there is a 
gradual increase in the size of the skeletal 
borders of the upper respiratory tract. However, 
between the ages of 5 and 7 years, hypertrophic 
tonsils and adenoids can reach their maximum 
size in proportion to the lower airway, resulting 
in a relatively narrow upper airway20. After 
T&A, significant improvement was reported in 
the symptoms of sleeping with the mouth open 
and snoring, which are obstructive symptoms 
secondary to ATH. 

Beyond the physical health effects of 
ATH-related SDB on the child, authors have also 
emphasized that it has negative effects on mental 
health and may be an important psychosocial 
stressor for children and their families21. When 
we evaluated psychiatric symptoms that may be 
associated with ATH in children before they 

underwent T&A, lack or loss of appetite for 
food, attention deficit and concentration 
problems, difficulty falling asleep, and 
hyperactivity were reported at high rates. 
Moreover, at least a quarter of the patients had 
symptoms of irritability and anger, difficulty 
waking up in the morning, anxious mood, 
enuresis, excessive daytime sleepiness, 
belligerent behaviors, and being tearful or sad. 
Our findings are consistent with findings of 
improvements in sleep-related quality of life and 
behavioral problems in children with obstructive 
sleep apnea (OSA) in long-term follow-up after 
T&A in children with ATH12. We also noted that 
the preoperative prevalence of some psychiatric 
symptoms differed significantly between the 
sexes. Girls were more often reported to have 
loss of appetite, anxious mood, being tearful or 
sad, and language, speech, and communication 
problems, while boys were more likely to exhibit 
attention deficit and concentration problems, 
difficulty falling asleep, snoring, hyperactivity, 
irritability and anger, difficulty waking up in the 
morning, enuresis, excessive daytime sleepiness, 
belligerent behaviors, damaging things, and tics. 
Only the symptoms of sleep talking and bruxism 
showed no sex-based difference. Rosemary et al. 
did not detect significant sex differences in the 
severity or outcomes of SDB in children, but 
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noted that girls exhibited more internalizing 
behavior problems, especially in the older age 
group. Our findings suggest that sex differences 
may be significant in terms of the impact on 
behavior and executive function after T&A in 
children with ATH22. 

At postoperative 3 months, the symptoms 
with the greatest improvement were snoring 
(100% of patients) and excessive daytime 
sleepiness (73.2% of patients). The proportion of 
patients with postoperative improvement was 
also over 50% for tics, difficulty falling asleep, 
lack or loss of appetite for food, difficult waking 
up in the morning, damaging things, and 
belligerent behaviors. These results suggest that 
the surgical treatment of ATH contributes 
favorably not only to physical health but also 
mental health and can help alleviate both 
internalizing and externalizing problems. 
Improvement in psychiatric symptoms should 
also lead to an increase in quality of life. 
Previous studies have also demonstrated 
significant improvements in emotional 
symptoms, behavioral problems, 
hyperactivity/attention deficit, peer relationship 
problems, and prosocial behavior after T&A, 
consistent with our results2,8-11. 

The relationship between ATH and 
anorexia and growth retardation has often been 
emphasized in previous research, with a focus on 
the role of leptin and ghrelin in this 
relationship23. Leptin is a hormone produced by 
adipocytes that reduces appetite24. Ghrelin is 
secreted by the intestines and increases 
appetite25. In children with ATH, serum leptin 
levels were found to be lower compared to a 
normal control group, while there was no 
difference in ghrelin levels. In addition, it has 
been speculated that serum leptin would be 
lower in children with ATH because they have 
less adipose tissue and leptin is synthesized and 
released from adipose cells23. In addition, it has 
been emphasized that other possible causes of 
loss of appetite seen in these children may 
include impaired retropharyngeal odor 
perception during eating, chronic infection, or 
pain during swallowing due to adenotonsillar 
hypertrophy10,20,26. There are also studies 
showing that T&A has positive effects on 
appetite and growth27. Our findings support these 

studies, as reduction/resolution of anorexia was 
reported in 60 of 103 patients (58.3%) after 
T&A. 

In addition to complaints of anorexia, a 
report from the American Academy of Pediatrics 
indicated that children with OSA had 
approximately 3-fold higher rates of emotional 
and behavioral problems such as hyperactivity, 
inattention, irritability, restlessness, belligerent 
behaviors, unhappiness, worried/fearful/anxious 
state, and somatic problems28. Chronic ATH may 
lie at the root of emotional, neurocognitive, and 
behavioral problems by causing SDB and the 
associated recurrent sleep interruptions, arousal 
episodes, and subsequent daytime sleepiness. 
Although its pathophysiology has not yet been 
fully elucidated, it is thought that behavioral 
problems and impaired neurocognitive 
performance may occur as a result of 
neurochemical changes in certain areas of the 
brain due to intermittent or chronic hypoxia 
associated with sleep disruption15. In addition, 
oxidative stress and inflammatory mechanisms 
and neurochemical changes related to the 
hippocampus and prefrontal lobe have also been 
reported to play a role in the pathogenesis16. In 
contrast, many studies have supported the 
favorable impact of T&A on these emotional and 
behavioral problems10. Consistent with previous 
studies, we found that T&A was associated with 
the improvement or regression of many 
psychiatric complaints that may be associated 
with ATH. 

Besides the relationship between ATH 
and emotional and behavioral psychiatric 
symptoms, it has been emphasized that ATH also 
shows high comorbidity with nocturnal enuresis, 
and ATH-related sleep disturbances play a role 
in this association17. In this study, nocturnal 
enuresis was reported in 32.5% of children with 
ATH preoperatively and improved 
postoperatively in nearly half of those children 
(46.9%). Our findings of improved nocturnal 
enuresis following T&A are consistent with 
those of other studies examining the relationship 
between ATH and nocturnal enuresis18. 

Strengths of this study include its 
prospective design and relatively large sample 
size. However, it has certain limitations. Firstly, 
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cross-sectional research does not allow for 
generalization of the results or definitive 
determination of causality. Secondly, the 
children"s symptoms were evaluated based on 
subjective reporting by parents, with no 
objective assessment of their sleep or behavior. 
Longitudinal prospective studies that include a 
much larger sample size and address this 
limitation of our study would provide extremely 
valuable data. 

CONCLUSION 

In this study, we determined that 
psychiatric symptoms that may be associated 
with ATH were common among children with 
ATH before undergoing T&A surgery, especially 
lack or loss of appetite for food, attention deficit 
and concentration problems, difficulty falling 
asleep, and hyperactivity. Emotional and 
behavioral problems such as irritability and 
anger, difficulty waking up in the morning, 
anxious mood, enuresis, excessive daytime 
sleepiness, belligerent behaviors, and being 
tearful or sad were also fairly common. 
Improvements in most psychiatric symptoms 
were reported at postoperative 3 months, 
suggesting that undergoing T&A for ATH has a 
favorable impact on both physical and mental 
health and can help mitigate both internalizing 
and externalizing problems. Improvement in 
psychiatric symptoms should also lead to an 
increase in quality of life. However, further 
research is needed to replicate, expand, clarify, 
and validate these findings before definitive 
conclusions can be reached. 
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