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nsfnuiifnguszasdifiowiouifisuamnmuasmanimesnisuoundulugdiiminiAusaslsadiu
seninakuulseidiu PSQl, gunsalauld (Smartwatch wag Smart Ring) fULA3e PSG N15ANYUTIF1519UUY
finu219 (Survey research by Cross-sectional Study) Iuﬂa;uﬁaasm@ﬁﬁﬁmﬁﬂLﬁuLLaﬂsﬂé’au (BMI 23.0-35.0
kg/m?) Afdlamnisusundu a Addiny Ao yn Tssmeuianszneaisy $1uau 25 au szrhadeuiiguiou
fedavnan w.a. 2569 nausitegelasunIsUssliumenuuysediu PSQI n1wng Lazidn1sun1sngia PSG Ty
n1sauld Smart watch ag Smart Ring w¥euiulufuifes Tinsigideyalasldadfnssuul anduius
Pearson/Spearman Wag Paired t-test

wan53Te: nquinegnsilengiain 53.92+14.73 U WHumaie¥esas 52.00 & BMI 1ady 27.46+4.14 ke/m?
uazdiazuu PSQI 1dy 6.92+3.12 azuuu Taewudfilnanmnisusunduldd (PSQI > 5) $osar 60.00 NANTATIY
PSG nugUieiin1g OSA seAUTULTY (AHI 230 events/hr) $away 40.00 seavUmunansiaeay 32.00 wayseiutioy
$ovay 28.00 IINNITVAGDUANAUNUS WuIIAziul PSQI TdfiauduiuseesidedAgynisadadunisdines
nsuaundUIIN PSG Tunndauys (p>0.05) Funsisuifisuniniwesseningunsaiauldiu PSG wutn Wi
Smart watch wag Smart Ring 8111503058 821181M15UBURAUTIN (Total Sleep Time: TST) lalndlAeeiu PSG
Tnglifinuuanaiseg1eiidedAgyneans 13 Smartwatch uag Smart Ring Useiiulaanfunatadin (Wake After
Sleep Onset: WASO) sninannunduaseegnaiitfoddaymsada (p=0.001) waz Smart Ring Useiiudszavsninns
uouNaU (Sleep Efficiency: SE) gaiiuass warUseiiuseaelnanundu (Sleep Latency: SL) Anndnannanduais
pg19ldsd1AYN19aif (p=0.001) d1usulaTeas1enNITuoUNaU (Sleep Stages) WU qﬂﬂiajmﬂeiﬁgﬂaawﬁm
Useiliudndiun1svaudn (Deep Sleep: N3) aan31 PSG aghsiideddgynieada Tuvaeiidndrunisusunduily
(REM Sleep) Liifanuuansseeefidedfynisadfiseninaaiosde (p=0.061)
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Abstract

This study aimed to compare sleep quality and sleep parameters in overweight and obese individuals
measured by the Pittsburgh Sleep Quality Index (PSQI) Thai version and wearable devices (smartwatch and
smart ring) against polysomnography (PSG). This survey research by cross-sectional study was conducted
among 25 overweight and obese patients (BMI 23.0-35.0 kg/mz) with sleep problems at the Otolaryngology
Clinic, Phra Narai Maharaj Hospital, between June and August 2026. Participants completed the Thai version
of the PSQI questionnaire and underwent overnight PSG with simultaneous recording using a smartwatch
and a smart ring. Data were analyzed using descriptive statistics, Pearson/Spearman correlation coefficients,
and paired t-tests.
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Results: The mean age of participants was 53.92+14.73 years, with 52.00% being male. The mean BMI
was 27.46+4.14 kg/mz, and the mean PSQI score was 6.92+3.12, with 60.00% categorized as having poor
sleep quality (PSQI > 5). PSG findings revealed severe obstructive sleep apnea (OSA) (AHI =30 events/hr) in
40.00%, moderate OSA in 32.00%, and mild OSA in 28.00% of participants. No statistically significant
correlation was found between PSQI scores and any sleep parameter measured by PSG (p>0.05). Comparing
wearable devices with PSG, both the smartwatch and smart ring accurately estimated Total Sleep Time (TST)
without significant differences from PSG. However, both devices significantly underestimated Wake After
Sleep Onset (WASO) (p=0.001). The smart ring significantly overestimated Sleep Efficiency (SE) and
underestimated Sleep Latency (SL) (p=0.001). Regarding sleep architecture, both wearables significantly
overestimated the proportion of Deep Sleep (N3) compared to PSG, whereas REM sleep proportions showed

no statistically significant difference across modalities (p=0.061).

Keywords: Sleep Quality; Sleep Architecture; Wearable Devices; Pittsburgh Sleep Quality Index;

Obstructive Sleep Apnea; Overweight and Obesity
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A1y PSQl LTun15UsetiutTeadnide
(Subjective Assessment)’ Feonanarniadou
TUanaritalaassludeadsinensiu PSG
Tuvaueil Wearable Devices wilazlanauly
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WS B U gUUSEaNE ANLAZAINADAAR B
(Agreement) voswRastlaUszdTAgULLL oA

wuuUsegiiiu PSQL aunsaladuld (Wearable
device) smart watch ey smart ring lae/la A3 04
Polysomnography (PSG) 1dun1asgIue19delu
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Quality Index (PSQI) (Buysse, D. J., Reynolds,
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sleep efficiency): dndaunianfinduaiuiiev
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2. Wearable device

gunsalvinanilddeienltiausesin
ANULS (Accelerometer) LALIIULLDTINDNT
N19LAU09%21a (Photoplethysmography:
PPG) §u Kamen Loutwosndnildlunis
IATITINTUBUNAU Tri-axial Accelerometer
(L@UEDI TR 3 W) FnthTinsiadu
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(PPG)
Sensor WuosLaTdnTIa NS ULUAS
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Rate Variability: HRV) & s141Judava8n1s
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Standard) #l#lurenisunvdifieddadeniny
AnUnfvesnsueunauagnsaungu tneadu
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NEURY (N1, N2), nduan (N3) uagnauilu
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6. Aineie wearable device 1#1i191u
wiouriuiu PSG TuAudgaiu

7. Tufinandal iy nanfines
gunsal wgn1saliiaund waslgymvnanaia

8. ndaAuAAN1INTI7 Aediayanin PSG,

wearable device



9. Indeyalvdnitgiiauazleuss
wsiiaenndeaiusniian

10. TLATIENANNADAARDILALAINY
AALAABUTRILAaYIATDTlel By PSG

nsAATIEVidaya

1. Foyavluvesiie Tdadanssamn
Al Aeds daudenuunnsgu
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(Correlation Analysis)
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Wisuiisudniadsues TST, SE, SL, WASO
5817319 (PSG vs smart watch) wag (PSG vs
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3YFITUIUIY
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fegredulunaidumAriediuig 13 au An
Wudoway 52.00 uagiwAndednuiu 12 au
Antfufesay 4800 Tongladuiviafuy
53.92+14.73 U flmiiniale 73.96:13.01
Alanfu diugaiade 163.52+7.62 loufiuns
Fufluaanie (BMI) wade 27.46+4.14 ke/m?
LAZTOULBILAAY 88.75+11.08 LWURLUNT
dmnsudeyamuNITUBUNEU NUIINGURIDENS
TALLUUAMNINAITUBUNGY (PSQI Score)
AW 6.92+3.12 aziun Weduunszdy
AMAINNNTUBUNAY WU NQUAIBLI9EIU
Ingiiiaauninnisusunauegluseau "vaulsla’
(PSQI > 5) $1uau 15 au AntduSouaz 60.00
Tuvaugitinanmnnsusundveglusedv "vdu
A" (PSQI < 5) §1uau 10 AU Antuiosay
40.00n15MAFDUAIIUFURUTIZNINIALLUY
LuuUsgiduAaAInAITUBUNAaY PSQI
(Subjective Sleep Quality) AuAINIT1TL0BS
MsueundUinsieIA3es Polysomnography
(Objective Sleep Parameters) Wu11 AU
PSQI Lidaruduiuseg1elidedAgyn1sads
Aun131dwesnisuaunauan PSG luvnea
wus

AN5197 1 W3suguansIdmeasnisuau 910 wearable device iU PSG (N = 25)

Fr¥SnnsuaUndy PSG (Standard) | Smartwatch Smart Ring | p-value
(Sleep Parameters)

Mean = SD Mean = SD Mean + SD
1. Total Sleep Time: TST (W1#) 453.74+97.43 | 452.76+83.56 | 440.05+116.71 | 0.806™
2. Sleep Efficiency: SE (%) 82.02+13.91 - 96.15+1.23 | 0.001*
3. Sleep Latency: SL (u19) 9.82+5.57 - 5.10+2.21 0.001*
4. Wake After Sleep Onset: WASO (W19) 73.30+52.88 30.43+23.36 12.44+5.92 0.001*
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ﬁgﬂ‘wmm (TST) 171’50 Smart watch ke g Smart
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Aunalefin (WASO): Wa Smart watch was
Smart Ring Uszillutiafiunarsinsininen
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(Sleep Efficiency: SE%) LLazﬁwmmﬁgM@iSu
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Smart watch

A13°97 2 WIBUNBUTZEZN1TUURAU (Sleep Stages) WUNAULAIDINDIN

S2YLNITUDUNAU (%) PSG (Standard) Smartwatch Smart Ring p-value
Light Sleep (N1+N2) 83.21+11.16 75.59+12.39 63.92+5.62 0.001
Deep Sleep (N3) 4.77+5.08 15.07+7.80 16.85+4.69 0.001
REM Sleep 10.69+5.88 11.80+8.24 16.69+3.68 0.061

*p<0.05 UydIAYNINAH
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93.412.69% Tnuilewiign (Min SpO.)) ade

087l 78.59+13.68% (Mgaaslufie 43.00%)
ANAIUTEAUAUTULTIVRINIEVYA
melavauendu (N=25)



-Severe OSA (AHI>30): 10 518
(40.00%)

-Moderate OSA (15<AHI<30): 8 518
(32.00%)

-Mild OSA (5<AHI<15): 7 518 (28.00%)
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(PSG) 589N 15U TN UAMNFUNUS T2 1IN
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sleep quality) futayalieingIde (Objective
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2 \
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Quality Index (PSQI) WuinngufIeg 1t
a¥ 60.00 IAzLUY PSQIUINNTT 5 AZLUY
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nIsUBUNAUTEAU "naulUA" (Poor sleep
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A4uveq Itani wazAme® Favn1sANYITEUR
Ineluuszvnsiedouazwuin gadaviig
mMegalanuduiudiBauaniuaziuy PSQI 1
diluedredidedridgnisana
(B=0.21,p<0.001) axviauinnziindniiy
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\3ea PSG anvlildanas Belunindu Zhang
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1AULUTUTIUTDITEUUUTE AR LULTR
(Autonomic dysfunction) 3sdsnaliiinaany
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