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Abstract: This case report describes a patient with neck pain who was recommended by his gym coach to perform chin tuck exercises
to manage his pain. After a period of 3 weeks of daily chin tuck exercise, each session consisting of 10 repetitions of a 20-second hold,
performed three times per day, the patient started to experience symptoms of snoring, witnessed gasping, morning headache, and
excessive daytime sleepiness. Polysomnography performed by a sleep physician confirmed the diagnosis of mild obstructive sleep
apnea with an apnea-hypopnea index of 10 times/h and a significant desaturation of oxygen of 86% (BMI: 24 kg/m?). The patient was
recommended to discontinue the exercise. His obstructive sleep apnea symptoms disappeared in 2 weeks, and follow-up polysomno-
graphy was conducted, which confirmed the complete resolution of obstructive sleep apnea with improved sleep parameters. To our
knowledge, this is the first case report linking chin tuck exercise to the onset of obstructive sleep apnea, emphasizing the need for
clinicians, physiotherapists, and fitness coaches to be aware of this potential risk.
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Introduction

Obstructive sleep apnea (OSA) is the most common sleep disordered breathing.' It affects 14% of men and 5% of women
and rises with increasing age.” It is characterized by the recurrent closure of the upper airway, resulting in oxygen
desaturation and sympathetic activation. The main risk factor of OSA in adults is obesity.' However, there are
neuromuscular factors that contribute to the severity of OSA.* Most studies have focused on anatomical factors and
overlooked the effects of non-anatomical factors, such as poor responsiveness of the pharyngeal dilator muscles.’

Contractibility of the pharyngeal dilator muscles has an important role during sleep. Impaired muscle activity can
result in airway obstruction and subsequent reduction in inspiratory flow.* This is mostly associated with elderly patients
or patients with upper airway myopathy. In such cases, the airway collapses at a low pharyngeal cortical closing pressure
as a result of impaired neuromuscular tone.

The chin tuck exercise is a physical therapy movement designed to strengthen specific neck and throat muscles. It is
most commonly used in two main contexts: (1) rehabilitation for swallowing difficulties (dysphagia), and (2) manage-
ment of neck pain and postural correction especially patients with forward head posture (FHP).® Multiple studies have
found that chin tuck exercises can be used to protect the airway from subglottic aspiration from premature food spillage,
as they push the anterior pharyngeal wall backward.”*® This results in narrowing of the upper airway entrance for airway
protection, decrease in resting state distance from hyoid bone to mandible, and retraction of the tongue base.”’

Several studies have indicated the effect of neck exercise programs—including isometric, stretching, range of motion,
motor control, and strengthening exercises—on the strength of neck muscles, endurance and function, while reducing
pain and disability in different samples including nursing students, office workers, and military pilots.'*"?
Biomechanically, these exercises work on the deep cervical flexor muscles, which are important for postural adjustment
and dynamic stabilization of the cervical spine; failure of this leads to overuse of superficial muscles which leads to

increased pain and dysfunction, due to altered load distribution.'"'*°
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This case report aims to highlight a potential association between chin tuck exercises and the development of
obstructive sleep apnea (OSA), emphasizing the importance of recognizing exercise-related factors in the onset and
resolution of sleep-disordered breathing symptoms.

Case Report
Patient Information

A 39-year-old male patient was referred by his sleep physician to the orthodontic clinic for consultation regarding the
possible use of a mandibular advancement device (MAD) for the management of OSA. The patient reported no
significant past medical history, with no known cardiovascular, metabolic, or neurological conditions. Family history
was unremarkable, and no relatives were diagnosed with obstructive sleep apnea or other sleep disorders. He was a non-
smoker, and reported no history of alcohol, sedative or muscle relaxant use.

Clinical Findings

The patient presented with symptoms of snoring, witnessed gasping, excessive daytime sleepiness, and morning head-
ache. On physical examination, his body mass index (BMI) was 24 kg/m?, and his Mallampati score was class II.
Orthodontic examination was performed, which showed a convex profile, short chin-throat length with an obtuse chin-
throat angle. He had a class I molar relationship, class II canine relationship on the left side with lower midline shift of
2 mm to the left side, and a moderate lower crowding (Figure 1). He had no posterior crossbite or mouth breathing habit.
His oral hygiene was fair. No signs or symptoms of temporomandibular joint disorders were observed. There were no
significant findings in the panoramic radiograph.

During history taking, the patient reported that his symptoms of unrefreshed sleep, witnessed gasping, snoring, and
morning headache started 3 weeks ago. There was no significant change in his weight during that time to justify the onset
of these symptoms. Instead, the patient was maintaining heavy exercises at the fitness club during the past 3 months and
carrying weights to improve his body-building regime, including shoulder shrugs and overhead presses. The patient then

Figure | Orthodontic examination showing a convex profile with short chin-throat length and obtuse chin-throat angle. Intraoral findings include Class | molar relationship,
Class Il canine relationship on the left side, 2 mm lower midline shift to the left, and moderate lower anterior crowding. No posterior crossbite was observed.
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Figure 2 Start and end positions of Chin tuck exercise.

complained of a widespread pain over his neck and shoulders, which was managed by a specific exercise (chin tuck
exercise) recommended by his personal coach to manage the pain on his neck (Supplementary Video). The exercise was

performed by pressing the chin with two fingers to push the lower jaw back and head as much as possible for 20 seconds
for 10 times every session (Figure 2 and Supplementary Video). This exercise was recommended to be repeated three

times everyday (total of 30 times/day). During that time, the discomfort in his neck decreased but was accompanied by
the start of snoring and unrefreshed sleep after 3 weeks of continuous chin tuck exercise. The patient performed this

exercise until his visit to an orthodontic clinic.

Diagnostic Assessment

He had a PSG for diagnosis of OSA. The PSG report showed an AHI of 10.6/h, and all apnea events were in the supine
position, indicating positional OSA. He had a significant desaturation of oxygen of 86%. His rapid eye movement (REM)
sleep was markedly reduced, accounting for only 11% of total sleep time, with an overall low sleep efficiency of 72.3%.
His weight was 69.4 kg with a body mass index of 24 kg/m”. There was no periodic limb movements recorded.
Continuous positive airway pressure (CPAP) was initiated during the sleep study at a pressure of 4 cm H,O, which
reduced the AHI to 0.7/h (Table 1).

Table | Polysomnography Characteristics

Variables Baseline PSG | | Year Follow-Up PSG
AHI 10.6/hr 2.3/hr

AHI supine 10.6/hr 2.9/hr

RDI 10.6/hr 2.3/hr

Mean SpO2 94% 95%

Minimum SpO2 86% 89%

Sleep Efficiency 72.3% 79.2%

TST 261 mins 311 mins

BMI (Kg/m?) 24 24.6

Abbreviations: AHI, Apnea/Hypopnea Index; RDI, Respiratory Disturbance
Index; SpO2, Oxygen Saturation; TST, Total Sleep Time; BMI, Body Mass
Index.
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Therapeutic Intervention
Given that the patient main treatment goal was to manage his OSA and not his malocclusion, the treatment objectives
were limited to treating his OSA and symptoms.

The following treatment options were discussed with the patient:

1) CPAP: CPAP is considered as the first-line treatment for OSA. In this case, CPAP with a pressure of 4 cm H,
O was required to decrease the AHI to a normal level, as per the PSG report. However, the patient was not willing
to use CPAP and asked for other options.

2) MAD: In cases of mild-to-moderate OSA, MADs can be considered a suitable treatment option for patients who
are unwilling to use CPAP. These devices work by keeping the lower jaw in a forward position during sleep while
miniaturizing the patent airway.

3) Discontinuation of chin tuck exercises: Given that the symptoms started after performing the chin tuck exercises,
the option of discontinuations of these exercises was discussed with the patient.

A decision was made to start the treatment of this case with discontinuation of the chin tuck exercise, without the use of
MADs, while working on other alternatives to manage his neck pain, such as over-the-counter analgesics (acetaminophen
500 mg as needed) and lowering the weights used in the gym.

Follow-up and Outcomes

After two weeks of discontinuing the chin tuck exercises, the patient reported significant improvement in daytime
sleepiness, witnessed gasping, snoring, and morning headache. The symptoms completely disappeared after 4 to 6 weeks.
A second PSG was performed after 1 year to confirm the improvement in breathing during sleep. Although the patient’s
weight increased to 70.35 kg, his AHI dropped to normal levels (2.3/h). His mean saturation of oxygen during sleep
improved to 95%, and sleep efficiency improved to 79% (Table 1). His PSG interpretation concluded “normal sleep
onset, with overall AHI of 2.3/h.”. Timeline from the patient’s initial clinical presentation to follow-up appointments is
demonstrate in Figure 3.

Discussion

Chin tuck exercise is one of the known exercises to manage FHP or neck pain.® It was first introduced by McKenzie in
1983.° In this study, we report a case in which the patient started to perform this exercise over a period of 3 weeks until it
resulted in sudden onset of snoring, witnessed gasping during sleep, excessive daytime sleepiness, and morning head-
ache. The patient was then diagnosed with mild OSA based on PSG. After stopping the exercises, symptoms improved
immediately in 2 weeks, and sleep was significantly improved. Symptoms completely disappeared in 4 to 6 weeks, and
follow-up PSG confirmed improved sleeping parameters with AHI returning to normal (2.3/h).

Neck pain is a common complaint among workers, with up to two out of three people experiencing it during their
lifetime.'””'® A study on batik workers where employee were sitting in prolonged time with poor posture, chin tuck
exercises were used as a self-managed intervention to reduce neck pain, muscle tension, and to improve cervical
function.'”"'® Although there is no evidence or clear recommendation for gym coaches to recommend chin tuck exercises
for those lifting weights or using gym equipment, some coaches might recommend it aiming to relieve neck pain
associated with weightlifting or to improve their posture during workouts. The exercise targets deep cervical flexor
muscles, which are often weakened by forward head posture common in both sedentary workers and gym attendees.'’

Although this exercise might be helpful for patients with FHP, it has different effects on the facial and neck muscles
in patients with Normal Head Posture (NHP)."” A previous study was conducted to measure the biomechanical effect of
the chin tuck exercise in patients with FHP versus NHP.'® It was found that NHP patients had an average muscle force of
three times higher than the muscles force exerted by FHP patients while performing chin tuck exercises.'® This reflects
that this exercise can result in extensive forces around the oropharynx region, especially in patients with NHP,' who
might be advised by physiotherapists to perform this exercise to manage their neck pain.
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PATIENT PROFILE

39-year-old male patient

J

HISTORY

Started chin tuck exercises for neck pain.
Performed 30 repetitions per day for 3 weeks.

l

SYMPTOMS ONSET

Developed snoring, morning headache, excessive daytime sleepiness.

No significant weight changes.

i

DIAGNOSTIC TESTING

Polysomnography (PSG) confirmed OSA.
Apnea-Hypopnea Index (AHI): 10/h, Oxygen Desaturation: 86%.

§

INTERVENTION

Advised to stop chin tuck exercises.
Alternative pain management strategies provided.

i

SHORT-TERM FOLLOW-UP

Significant symptom improvement after 2 weeks.
No more snoring or daytime sleepiness.

§

LONG-TERM FOLLOW-UP

Complete resolution of OSA symptoms after 4-6 weeks.

FINAL OUTCOME

Follow-up PSG at 1 year confirmed improved sleep parameters(AHI: 2.3 /h)

with resolution of sleep disturbances.

Figure 3 The timeline summarizes the patient’s initial presentation, symptom onset, diagnostic evaluation, intervention, and follow-up. It outlines the progression from the
start of chin tuck exercises, the development of obstructive sleep apnea symptoms, diagnostic confirmation via polysomnography, treatment intervention, and subsequent

resolution of symptoms.
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The fact that the chin tuck exercise resulted in OSA in this case, followed by the disappearance of OSA symptoms and
improvement in AHI after discontinuation of exercise, reflects possible causation. This is supported by the fact that one of the
possible treatment options for OSA is supervised myofunctional therapy, in which the upper airway muscle responsiveness
can be improved.?® In other words, if facial exercise that is performed under supervised myofunctional therapists can
improve muscle responsiveness and reduce the likelihood of oropharyngeal obstruction, then other exercises performed in the
opposite direction might have opposite and negative effects on the patient’s airway. This finding encourages the need for
careful assessment and investigation to identify situations in which chin tuck exercises can have a negative impact on
patients’ health, especially that studies on the adverse effect of head and neck posture therapy are lacking.

In this case, there was no indication to take a lateral cephalometric radiograph or cone-beam computed
tomography (CBCT) to assess the airway. Unlike the jaws and teeth, the airway is a dynamic structure, and its
physiological activity cannot be measured using two-dimensional or three-dimensional radiographs. Moreover,

airway measurements differ between the supine and standing positions,*' >

the position in which orthodontists
take lateral cephalometric radiographs. Also, airway measurements change during sleep.?* There is no radiographic
method reported to have high sensitivity or specificity to assess for the risk of OSA.> Hence, lateral cephalometric
radiographs or CBCT might lack the validity to evaluate the airway if it was aiming solely to assess for OSA.
This case report has several limitations. First, as a single-patient observation, the findings cannot be general-
ized, and causality between chin tuck exercise and the onset of OSA cannot be firmly established. Second, there
was a difference in the time between symptom resolution and the follow up PSG, which was performed one year
later due to insurance limitations. However, this may not represent a major limitation, as the symptoms of OSA,
including snoring, gasping, morning headaches, and excessive daytime sleepiness were completely resolved within
weeks of stopping the exercise, which reflects strong clinical evidence even before PSG confirmation. Finally,
there were no dynamic endoscopic evaluation or biomechanical assessment performed to evaluate upper airway

changes, which could have added further insight into the mechanism.

Conclusion

Chin tuck exercises that work on the neck and upper airway muscles may precipitate OSA in at-risk patients. In this case,
the patient’s OSA symptoms completely resolved after discontinuing the exercises. Clinicians and fitness professionals
should be aware of this potential risk, and further research is needed to clarify the underlying mechanisms.
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