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ABSTRACT

INTRODUCTION. The double chin is an excessive accumulation of fat in the pre- and post-platysma that can manifest in various forms
and sizes. Thin individuals might manifest a double chin, similar to those who are afflicted by obesity. It may result in a reduction in the
definition of the mandible and give the perception of obesity or aging.

AIM. To evaluate any effect of High-Intensity Focused Ultrasound (HIFU) on sleep quality measures in obese women with a double chin.
MATERIALS AND METHODS. Typically, 60 women aged 35-50 years were selected from AL Qasr-Alaini Hospital and were equally
divided at random into groups A and B (n = 30). Group A (HIFU with exercise) received 3 HIFU sessions, a session/month/three
months with adouble chin exercise (daily). Group B (Exercise group) received daily double chin exercises for only three months.
Pre- and post-intervention, we assessed body mass index (BMI), hormonal changes (cortisol level), submental fat, and sleep apnea
Apnea-Hypopnea Index.

RESULTS AND DISCUSSION. The results revealed no significant effect in age, weight, and height in both groups (p > 0.05). Post-three-
month intervention, group A demonstrated a statistically significant decrease in the predetermined assessed outcomes compared to
group B (p < 0.001).

CONCLUSION. There was established a significant impact of HIFU on measurements of sleep quality in obese doubled chin women.
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BnusHue BbICOKOMHTEHCUBHOIO GOKYCUPOBAHHOIO YNbTPA3BYKA
HA MNOKA3ATENM KAYECTBA CHA Y XXEHLMUH C NOKAJIbHbIM XXMPOBbIM
OTNIOXXEHUEM B 06n1acTu nogé6opoaka:
PAHAOMU3UPOBAHHOE KOHTPONMMPYeMoe UccnefoBaHme

Axmep H.T.M.", () O6aira X.3.,

Kaupckut yHusepcumem, lu3a, Ezunem

Anbxagu A.A.D., ' Caapg A.D., Abgenba3sus A.

PE3IOME

BBEJEHUE. BTopoit noa6opoaoKk — 3TO M36bITOYHOE HAKOMEHWE XMpa B Nped- U NOCTNIATU3MEHHON 0611aCTh, KOTOPOE MOXET NPOo-
ABNATLCA B Pa3nnyHbIX Gopmax 1 pasmepax. Y Xyabix Nofen ABOMHON NoadbopofoK MOXKeT NPOABATLCA TaK XKe, Kak 1 Y Tex, KTo cTpa-
faet oT oxupeHna. OH MOXET NPUBECTU K YMeHbLLEHWI0 penibeda HUXKHEN YenioCTu U co3AaTh BreyaTnieHne OXKUpeHna Unmn cCTapeHns.
LLEJTb. OueHnTb BNUAHME BbICOKOMHTEHCUBHOIO GOKycMpoBaHHOro ynbTpassyka (HIFU) Ha noka3aTenun kKauecTBa CHa Y »KEHLUWH C No-
KasibHbIM >KMPOBbIM OTNOXeHVeM B 0651acTy nog6opoaKa.

MATEPUAJIbl U METOAbI. [1na nccnepgoBaHus 6oinm otobpaHbl 60 »KeHWmMH B Bo3pacTe 35-50 neT Ha 6a3e 6onbHULbl Anb-Kacp-
AnaiiHu, KoTopble 6bIIN pa3feneHbl B NPOV3BOSIbHOM NopsAAKe Ha rpynbl A n B (n = 30). pynna A nocewana 3 ceaHca BbICOKOUHTEH-
cMBHOro GpoKycupoBaHHOro ynbtpassyka (HIFU ¢ ynpaxHeHMaMM), OAUH CeaHC B MecAL/TpY MecALa C ynpaXHEHVAMU ANA ABONHOIO
nopbopopaka (exxenHesHo). lpynna B (rpynna ynpaxHeHWn) nonyyana exefgHeBHble yNpaXHeHUA Ana ABOMHOro noabopogka B Teve-
HUe Tpex MecAueB. [lo 1 nocsie BMelLaTeNbCTBa OLEHMBANNCh MHAEKC MAcCbl Tena, ropMOHanbHble N3MeHeHUA (YpoBeHb KOpTu3ona),
KONMYeCTBO CYOMEHTaNbHOrO XK1pa 1 MHAEKC anHO3-TUMOMHO3 BO CHe.

PE3YJIbTATbl U OBCYXXAEHUE. Pe3ynbTathl He BbIABUIV 3HAUUTENBHOTO BAUAHNA BO3pacTa, Beca 1 pocTta B 0benx rpynnax (p > 0,05).
Mocne TpexmecAYHOro BMellaTeNbCcTBa B rpynne A Habnoanocb CTaTUCTUUYECKM 3HaUMMOe CHIUPKEHME 3apaHee onpefeneHHbIX pe-
3yNbTaToOB NO CpaBHeHWo ¢ rpynnon B (p < 0,001).

3AKJTIOYEHUE. YcTaHOBNEHO 3HauMTeNbHOe BAVAHME BbICOKOMHTEHCUBHOTO GOKycMpoBaHHOro ynbTpassyka (HIFU) Ha nokasatenu
KauecTBa CHa Yy »KeHLUVWH C JIOKalbHbIM XNPOBbIM OTNIOXKEeHUeM B 06nactn nogbopopka.

PEMTMMCTPALUA: Ngentuduxatop Clinicaltrials.gov Ne NCT06217445, 3aperncTpuposaHo 04.01.2024.

KJTHOYMEBDIE CJIOBA: s1opoit noa6opofok, GoKycMpoBaHHbIi ybTPa3ByK, KauecTBO CHa, OKIPEHME, MHAEKC MacChl Tena

Onsa untuposanua: Ahmed N.T.M., Obaya H.E., Abd Elhadi A.A.E., Saad A.E., Abdelaziz A. Effect of High-Intensity Focused Ultrasound
on Sleep Quality Measures in Obese Doubled Chin Women: a Randomized Controlled Trial. Bulletin of Rehabilitation Medicine. 2025;
24(1):47-54. https://doi.org/10.38025/2078-1962-2025-24-1-47-54

* Ana koppecnoHaeHuyum: Nahla Tharwat Moussa Ahmed, E-mail: nahlatharwat1@cu.edu.eg

INTRODUCTION

Obesity, a multifaceted medical disorder, constitutes
a major public healthissuein the United States as it has
becomeanengravescentepidemic[1].Obesityisdetermined
by the body mass index (BMI) > 25 kg/m? (Misinterpretation
of obesity, or describe in more detail) which is evaluated
by dividing weight (kg) by the square of height (m?) [2].
Obesity is widespread in Egypt, with evaluated prevalence
representing 61-70 % of the entire population aged more
than 20 years [3]. Studies have revealed that 65 % (of men)
and 76 % (of women), respectively, aged more than 15 years,
are overweight or obese. In terms of obesity alone, the
obesity prevalence is higher among females, with 39-48 %
of females being obese, compared to 18-22 % of males [4].

Currently, obesity is widely acknowledged as
a worldwide epidemic, and the American Medical
Association and World Obesity Federation have classified
it as a chronic progressive disease, separate from its role
as a risk factor for other diseases [5]. The significant obese
comorbiditiesinclude reduced life expectancy of 5-20 years,
metabolic diseases (type 2 diabetes mellitus [T2DM] and
fatty liver disease), cardiovascular diseases (hypertension,
Myocardial Infarction, and stroke), musculoskeletal disease

CraTtba nonyuyeHa: 03.09.2024
CraTba npuHATa K nevatu: 18.11.2024
Cratba ony6nukoBaHa: 16.02.2025

(osteoarthritis), sleep apnea, depression, Alzheimer’s,
various cancers (colon, rectal, prostate, endometrium,
breast, kidney, liver, ovarian), endocrine abnormalities
including irregular menstrual cycles, amenorrhea, and
infertility in overweight women. In addition, obesity
is a major factor participating in the increasing T2DM
occurrence [6].

High-Intensity Focused Ultrasound (HIFU) therapy
utilizes the physical properties of ultrasound waves, such
as good penetration, focalization, and directionality, to
focus multiple low-energy ultrasound beams from outside
the body onto the target lesion within the body [7].
This generates high-energy effects, including thermal,
mechanical, and acoustic cavitation effects. A study on
HIFU for facial and neck rejuvenation found significant
improvements in such areasas the nasolabial folds, jawline,
submental, and neck, with over 80 % improvement rates,
accordingtophysicians,and over 78 % ofpatient satisfaction.
Common side effects were pain during the procedure and
transient erythema, both resolving spontaneously. One
case of transient numbness in the mandibular region
was reported. Overall, HIFU was effective and safe for
noninvasive facial and neck rejuvenation [8].
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Obesity is related to significant reductions in expiratory
reserve volume and functional residual capacity. The
obesity impact on total lung capacity, residual volume,
and spirometry is minimal and often falls within the
normal range unless the obesity is exceptionally severe [9].
The primary cause of reduced total respiratory system
compliance in obesity is a reduction in lung compliance,
with a moderate impact on chest wall compliance [10].
Obesity is linked to reduced gas exchange and oxygenation
and varied but often moderate impacts on carbon
monoxide diffusing ability, often resulting in an elevated
carbon monoxide transfer coefficient [11]. Cervical and
chin subcutaneous adipose tissue (SAT) accumulation is
a recognized characteristic of obesity [12].

Therefore, we hypothesized that utilizing HIFU with
double chin exercises, which involves the application of
direct ultrasound energy transmitted to the target area in
short pulses, decreases double chin and improves sleep
quality measures. Consequently, it has becomea new
therapeutic method for the treatment of many disorders.
The objective was to investigate the fat storage sensitivity
to long-term weight-loss targeted lifestyle interventions
and determine their correlations with body adiposity,
insulin resistance, and cardiometabolic risk.

AIM
To evaluate any effect of HIFU on sleep quality measures
in obese women with a double chin.

MATERIALS AND METHODS
Randomization Methodology

Participants were randomly assigned to Group A (HIFU +
exercises) or Group B (exercises only) using a computer-

generated random number sequence. The allocation was
conducted by an independent researcher who was not
involved in the recruitment, intervention, or data analysis
processes to ensure allocation concealment. Sealed,
opaque envelopes were used to assign participants to
their respective groups to maintain blinding during the
allocation process. Both participants and outcome assessors
were blinded to the group assignments to minimize bias.

The inclusion criteria included: This double-blinded,
randomizedcontrolled trial recruited 60 patients aged
35-50 years, who were clinically stable, from Al Qasr-Alaini,
from January 2024 to April 2024. The study was authorized
by the Faculty of Physical Therapy Cairo University’s Ethical
Committee (PT.REC/012/004481), registered at clinicaltrials.
gov (NCT06217445), and followed the Helsinki Declaration.
Participants were supplied with a detailed description of
the study’s objectives, possible hazards, and anticipated
benefits and then signed an informed consent form.
They had a comprehensive checkup before the research
commenced and were referred by a chest specialist.
Participants were equally assigned at random into groups A
and B (n = 30). Group A received 3 HIFU sessions, a session/
month/three months, with double chin exercise (daily).
Group B received double chin exercises only daily for three
months.

The exclusion criteria included the following: Presence
of neurological disorders (stroke history or Parkinson’s
disease), renal or hepatic problems, acute disease, exposure
to chemotherapy, recent surgery, any contraindications
for utilizing HIFU including pregnancy, metal prosthesis
or implants, epilepsy, DM, autoimmune disorders, heart
diseases including thepacemaker, thrombosis, BMI < 30
and > 39.9, age < 35 and > 50 years, or male subjects (Fig. 1).

[ Enrollment ] ‘

Eligibility Assessment
(n=16)

( Not meeting inclusion criteria (n = 0)

L Refused to participate (n = 0)

(n = 60)

‘ Randomization

Group A (n = 30)
Received the allocated
intervention for 12 weeks
Not received allocated intervention (n = 0)

Lost to follow up (n = 0)
Discontinued intervention (n = 0)

Analyzed (n = 0)
Excluded from analysis (n = 0)

Fig. 1. Study flowchart
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Allocation

Follow up

Analysis

Group B (n = 30)
Received the allocated intervention
For 12 weeks
Not received allocated intervention (n = 0)
-

Lost follow up (n = 0)
Discontinued intervention (n = 0)

Analyzed (n = 0)
Excluded from analysis (n = 0)
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Outcome measurement
Using the initial body weight and height measurements,
we determined BMI in the following manner:

BMI = Weight (kg) / Height (m?)

InLaboratory measurements

Cortisol levels were assessed using venous blood sample
tests at 9 AM and 9 PM pre- and post-intervention at TAG
LAB laboratories. The reference ranges were 4.3-22.4 pug/dL
(in the morning), and 3.0-16.6 pug/dL (in the evening).

Intervention procedures
HIFU

The HIFU employs focused ultrasound energy to
target the skin layers located immediately beneath the
surface. The ultrasound energy induces a fast heating of
the tissue. Upon reaching a specific temperature, the cells
are damaged. Meanwhile, this may seem counterintuitive;
the damage actually triggers the cellular production of
collagen, a protein that supplies the skin with structural
integrity. Ascollagen levelsrise, the skin becomes more tight
and firm, resulting in fewer wrinkles. The high-frequency
ultrasound beams target a specific tissue spot under the
skin’s surface to ensure that the upper layers of the skin and
adjacent regions are unaffected. The personal suitability of
HIFU may vary among individuals. The procedure is most
effective for individuals aged > 30 years who have mild-to-
moderate skin laxity. Individuals with photodamaged skin
or a significant level of skin laxity may need many therapies
prior to showing any visible findings.

First, a physician or technician cleansed the specific
area and might use a topical anesthetic cream prior to the
procedure, followed by the application of an ultrasound
gel. The HIFU apparatus was positioned in direct contact
with the skin. The physician or technician adjusted the
apparatus to the suitable configuration utilizing an
ultrasound viewer. The target area was then subjected to
short pulses of ultrasound energy for 30-90 min, next the
device was removed. During the application of ultrasound
energy, patients might experience heat and tingling. They
consumed painkillers if it was necessary. They immediately
returned home and continued their regular daily routines
following the session. Full outcomes are often seen three
months following the completion of the last treatment [13].

Double chin exercises
Straight jaw jut

Patients angled their heads backward and looked
upwards at the ceiling. They protruded their jaws forward
to perceive a stretch beneath the chin, retaining for 10 s.
Finally, they relaxed their jaws and repositioned the head
to a neutral position.

Ball exercise

Patients positioned a 9-10 inch ball beneath their chin
and pressed their chin down against the ball and repeated
this many times daily.

Pucker up

Patients looked at the ceiling with their heads inclined
slightly backward, contracting their lips as if they were
kissing the ceiling to stretch the region below their chin.
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Finally, they stopped the puckering and returned their
heads to the original position.

Tongue stretch

Patients looked straight ahead, sticking their tongues
out as far as they could. They lifted their tongues upward
and toward their nose and held for 10 s, then released.

Neck stretch

Participants sloped their heads backward and looked at
the ceiling.They applied pressure with their tongues against
the mouthroof, holding for 5-10 s, and then released.

Bottom jaw jut

Participants sloped their heads backward and looked at
the ceiling, then turned their heads to the right. They slid
their bottom jaws forward, held for 5-10 s and released.
This process was repeated with the head facing left [14].

Statistical analysis

Data analysis was conducted utilizing SPSS, version
23.0 (SPSS Inc., Chicago, lIllinois, USA). The quantitative
data are presented as mean + standard deviation and
ranges when their distribution was parametric (normal),
while non-normally distributed variables (non-parametric
data) are presented as median with an interquartile range
(IQR). Furthermore, qualitative variables are presented as
numbers and percentages. Data normality was assessed
via the Kolmogorov — Smirnov and Shapiro — Wilk Tests.

Independent-sample t-test of significance was deployed
to compare between two means. A paired sample t-test
of significance was utilized for the comparison of related
samples. The mean difference was employed to calculate
the mean improvement post-intervention, which equals
the variance between the second and the first readings.
Percentage change was deployed to determine the
percentage of improvement post-intervention, which
equals the variation between second — first reading/first
reading x100.The confidence interval was adjusted to 95 %,
and the margin of error accepted was adjusted to 5 %.
p <0.05, p <0.001, and p > 0.05 indicated significance, high
significance, and no significance.

RESULTS AND DISCUSSION
Subject characteristics

The findings manifested no significant variances
between groups in age, BMI, and sex distribution (p > 0.05)
(Table 1).

Between-group comparison

Statistically significant lower mean values of BMI,
hormonal changes (cortisol level), submental fat, and
sleep apnea Apnea-Hypopnea Index (AHI) were observed
at post-intervention in group A than in group B (p < 0.001)
(Tables 2-5). A statistically significant higher mean value
of the weight impact on quality of life was found at post-
intervention in group A thanin group B (p <0.001) (Table 6).

This study suggests that receiving 36 sessions of HIFU
(3 sessions/week/12 weeks), integrated with double chin
exercises, significantly impacts sleep quality measurements
in obese double-chin women. This finding wasc onsistent
with Bove T. et al. [15], revealing that HIFU transducers
distribute ultrasound waves evenly throughout several
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Table 1. Subject characteristics

Group A (n=30) Group B (n=30) Test value p-value Significant
Age (years)
Mean + SD 4333+4.22 41.80+4.82
1.310 0.195 NS
Range 35-50 35-50
Weight (kg)
Mean £ SD 92.13+5.76 93.32+7.40
0.027 0.762 NS
Range 85-105 81-106
Height (cm)
Mean £ SD 165.47 £ 5.75 166.23 + 5.85
0.262 0.611 NS
Range 155-175 158-179
Note: NS — non significant; SD — standard deviation; p — value, probability value.
Table 2. Body mass index comparison between groups
BMI Group A Group B Unpaired t-test p-value Significant
Pre-intervention
Mean + SD 33.71+232 33.34+1.79
0.462 0.500 NS
Range 30.04-37.2 30.12-37.66
Post-intervention
Mean + SD 28.95 + 1.58 3142+ 154
7.537 0.001 HS
Range 26.33-31.64 28.34-34.37
Note: SD — standard deviation; NS — non-significant.
Table 3. Hormonal changes (cortisol level) comparison between groups
Hormonal Group A Group B Unpaired t-test p-value Significant
Pre-intervention
Mean + SD 39.29 +3.87 39.97 +7.08
0.457 0.649 NS
Range 29.6-47.9 30-50
Post-intervention
Mean + SD 1536 £3.71 37.83+7.01
15.51 0.001 HS
Range 7.9-21.1 28-50
Note: SD — standard deviation; NS — non-significant.
Table 4. Submental fat scale comparison between groups
SUbT:anlt:I fat Group A Group B Unpaired t-test p-value Significant
Pre-intervention
Mean + SD 3.10+0.84 3.40£0.50
-1.675 0.099 NS
Range 1-4 3-4
Post-intervention
Mean £+ SD 0.60 + 0.62 2.63+0.72
-11.724 0.001 HS
Range 0-2 21-4

Note: SD — standard deviation; NS — non-significant.
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Table 5. Sleep apnea Apnea-Hypopnea Index comparison between groups

Assessment of

sleep apnea AHI Group A Group B Unpaired t-test p-value Significant
Pre-intervention
Mean + SD 20.93 +8.49 22.03 +4.62
-0.624 0.535 NS
Range 51-30 15-30
Post-intervention
Mean + SD 7.90£5.25 19.87 £5.78
-8.394 0.001 HS
Range 0-15 10-29
Note: SD — standard deviation; NS — non-significant.
Table 6. Impact of weight on quality of life comparison between groups
Impact of weight . A
on quality of life Group A Group B Unpaired t-test p-value Significant
Pre-intervention
Mean + SD 59.50 + 12.58 53.03+13.64
1.081 0.315 NS
Range 45-75 41-69
Post-intervention
Mean + SD 91.50 +6.32 52.87 +£11.58
16.037 0.001 HS
Range 75-100 30-70

Note: SD — standard deviation; NS — non-significant.

layers of skin and bodily tissues without making direct
contact with the epidermis. Ultraformer Il features
several thermal energy-generating cartridges, which
maintain consistent temperatures of 65-75 °C to stimulate
coagulation for collagen regeneration in the face and
tighten body tissues for shaping waistlines, thighs, and
other body parts [16]. Our results corroborate the findings
of Arora G. and Shirolikar M. [17], which have revealed
that the examination of the micro-focused ultrasound
apparatus impacts the lower face area of 103 adults.
Among 93 patients who participated in this trial, 65.6 %
expressed satisfaction with the outcomes evaluated by
blinder viewers, and 58.1 % of patients demonstrated
improvement. Ultrasound devices preserve the integrity
of the epidermis while delivering thermal energy to the
dermis. The epidermis mitigating damage reduces negative
consequences such as bruising, pain, and blisters. Heat-
induced dermis injury triggers novel collagen production,
resulting in skin tightening [18].

Additionally, preliminary results indicate that HIFU can
effectively reduce the frequency and intensity of snoring.
Studies suggest that patients experience significant
improvements in sleep quality and a reduction in snoring
episodes post-treatment [19]. The study of Azuelos A.
et al. [20] described a prospective study including
20 patients who received a series of HIFU treatments. The
HIFU outcomes were assessed employing the adjusted
FACE-Objective Assessment Scale and the subjective
Investigator Global Improvement Assessment Scale
(IGIAS — 1 to 3). A group of five blind evaluators examined
the results of the procedure by analyzing images captured
prior to and post the procedure. They documented side

impacts and assessed the pain utilizing a visual analog
scale ranging from 0-10. Significant clinical improvements,
including enhanced cervicomental angle definition, were
identified in the treated regions. Four out of five evaluators
found that the pre-and post-therapy assessment ratings
for double chin and skin laxity showed considerable
improvement. Within the IGIAS score range, two patients
scored 1-5, seven patients scored 6-10, and 11 patients
scored 11-15. Moreover, no patients had a score ranging
from 5 to 0, and no significant issues were documented.

Weight loss with a balanced diet and regular exercise
can assist in lowering overall body fat, including fat
stored under the chin [21]. For some individuals with mild
submental fullness, this may be sufficient to achieve the
desired improvement [22]. The HIFU is extensively utilized
for skin regeneration and tightening, so our objective
was to determine the HIFU’s safety and effectiveness in
rejuvenating the face and neck [23]. The study of Berg E. [24]
has revealed that a double chin is typically linked to weight
gain and develops when extra fat accumulates around the
chin area; they discovered how you can lose chin fat with
six simple double chin exercises and learned how a low-
carb diet helps get rid of excess fat and saggy skin.

HIFU is alternatively referred to as focused ultrasound
surgery (FUS), which is designed to manage neuropathic
pain, uterine fibroids, and malignancies of the prostate,
bone, breast, liver, kidney, and testes [25]. This approach
attempts to maintain a high quality of life for the
patient [26]. The study of Salsi B. et al. [27] suggested
that at the 12-week follow-up after the final therapy, the
mean submental fat and laxity scores showed a significant
reduction from baseline (p < 0.01).
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Contini M. etal.[28] reported thatamong the 693 studies
that were found, only 16 were eligible, and all of them had
exclusively female participants. Brow lifts (0.47-1.7 mm)
and submental lifts (defined as a 26-45 mm? decrease
in the submental area on lateral photos) measurements
have shown that MFU could tighten the skin. Faetani L.
et al. [29] suggested that while exercise can strengthen
muscles around the neck and jaw, it does not specifically
target fat in these areas. Understanding the unique nature
of subcutaneous fat distribution in the neck and chin
underscores the challenges in spot reduction.

Among adults, obesity is considered a risk factor for
snoring and OSA and a major determinant for treatment
choices in snoring with or without OSA [30]. Therefore,
it is important to study obesity as part of the general
characteristics of snoring patients in particular. The
prevalence of obesity is a well-studied subject in the
general communities [31].

The current research has some limitations that must
be observed. First, since only females were involved

in this study, the results cannot be generalized to all
populations. Second, the current study only looked at
people between 35 and 50 years old. It needs to be found
out if similar results can be found in younger and older
groups. Third, the current study only included people
with a BMI between 30-39.9 kg/m?. It needs to include
people with BMI < 30 kg/m? and > 40 kg/m?. Fourth,
the extended follow-up period and know the paucity
of trustworthy research on the impact of HIFU on sleep
quality measurements.

CONCLUSION

HIFU improves sleep quality measures. Additionally,
HIFU can be an alternate therapy to be employed in
integration with exercises. More studies with bigger
sample sizes must evaluate the long-term consequences of
HIFU on sleep quality measurements in obese doubledchin
women. Further studies are recommended to measure
thyroid function tests. Other studies include subjects with
severe obesity BMI > 40 kg/m?2.
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