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ABSTRACT

Background: Sarcopenia is an aging-related process with substantial
impacts on physical capabilities and overall life quality. The Asian Working
Group for Sarcopenia (AWGS) 2019 introduced a standardized diagnos-
tic tool primarily applicable in community settings. Additionally, the use
of calf circumference (CC), SARC-F (Strength, Assistance in walking, rising
from a chair, climbing stairs, and Falls), and SARC-CalF (SARC-F and calf
circumference) questionnaires for screening possible sarcopenia cases
is recommended, although their accuracy in the context of Thailand re-
mains unstudied. This study evaluated the diagnostic accuracy of these
questionnaires in detecting sarcopenia, compared to the standard tool.

Design: Cross-sectional diagnostic accuracy study

Methods: The 297 Thai elderly participants were evaluated for sarcope-
nia using the screening tools and the standard diagnostic tool. The in-
vestigation encompassed sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV), likelihood ratios (LR), accuracy,
area under the receiver-operating characteristic curves (AUC ROC curve),
and the prevalence of sarcopenia among the participants.

Results: The sensitivity, specificity, and AUC were respectively 87.20%,
75.60%, and 0.86 for CC, 10.30%, 98.10%, and 0.66 for SARC-F, and
66.70%, 88.40%, and 0.86 for SARC-CalF. While PPV and LR+ were
35.10% and 3.57 for CC, 44.40% and 5.29 for SARC-F, and 46.40% and
5.73 for SARC-CalF. The prevalence of sarcopenia among participants
was 13.10%. Notably, no disparity was observed in the practicality of the
SARC-F and SARC-CalF questionnaires between the two groups.

Conclusion: According to highest to lowest sensitivity were CC, SARC-
CalF, and SARC-F respectively, whereas these tools exhibited high NPV
but relatively lower PPV. The study’s prevalence of sarcopenia was rela-
tively modest at 13.10%, primarily among early elderly participants aged
60-69. It was discovered that sarcopenia was correlated with individuals
aged over 70. It might be advisable to target a similar age population or
conduct further investigations within this age group.

Keywords: sarcopenia, screening, calf-circumference, SARC-F, SARC-CalF
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Snuazitugnu n=297 (Govag) (Souag) p-value
(So8az) n = 39 (13.10) n = 258 (86.90)

21 0.001
60-69 U 218 (73.40) 21 (53.80) 197 (76.40)
70-79 ¥ 73 (24.60) 15 (38.50) 58 (22.50)
80 Yuly 6 (2.00) 3 (7.70) 3 (1.20)

LN 0.384
QN 187 (63.00) 27 (69.20) 160 (62.0)
w8 110 (37.00) 12 (30.80) 98 (38.0)

futiunaniey < 0.001
1o8nin 18.5 nn./u.2 18 (6.10) 9 (23.10) 9 (3.50)
18.5-22.9 nn./u.2 106 (35.70) 28 (71.80) 78 (30.20)
23.0-24.9 An./al? 75 (25.30) 2 (5.100) 73 (28.30)
Faust 25 nn./u2 Juld 98 (33.00) 0 (0.00) 98 (38.00)

lsAUsEaen
Hlsausednd 169 (56.90) 21 (53.80) 148 (57.40) 0.679
ANuiUlaiing 71 (23.90) 6 (15.40) 65 (25.20) 0.181
Tuduluidongs 93 (31.30) 12 (30.80) 81 (31.40) 1.000
UMY 19 (6.40) 2 (5.10) 17 (6.60) 1.000
lsaala 9 (3.00) 2 (5.10) 7(2.70) 0.335
Isalan 3 (1.00) 1(2.60) 2 (0.80) 0.345
1saln 3 (1.00) 1(2.60) 2 (0.80) 0.345
lsALden 2(0.70) 1(2.60) 1 (0.40) 0.246
Tsadeu 17 (5.70) 2 (5.10) 15 (5.80) 1.000
15ALnR 8 (2.70) 1(2.60) 7(2.70) 1.000
TsAnseanngy 8(2.70) 2 (5.10) 6(2.3) 0.283
15ANTEANUN 3 (1.00) 1(2.60) 2 (0.80) 0.345
IsAraanLEDndLad 1 (0.30) 0 (0.00) 1 (0.40) 1.000
Tsaienium 15 (5.10) 3.(7.70) 12 (4.70) 0.427
Tsasiawgnusnnle 7 (2.40) 1(2.60) 6(2.3) 1.000
TsAniuw 9 (3.00) 1(2.60) 8 (3.10) 1.000
Isaseulnsoen 4 (1.30) 0 (0.00) 4 (1.60) 1.000
TsANgIS 5 (1.70) 1 (2.60) 4 (1.60) 0.508
TsAUszssau o 14 (4.70) 2 (5.30) 12 (4.70) 0.697

Barthel ADL 0.036
20 AZLUU 277 (93.30) 33 (84.60) 244 (94.60)
19 AZLUY 17 (5.70) 5(12.80) 12 (4.70)
18 AZLUY 3(1.00) 1 (2.60) 2 (0.80)

ADL, activities of daily living
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A15199 2. Uszansawlunsidadevesiuuadauniu SARC-CalF Wiguiulduseuituasuaziuuaauniy SARC-F Tunsdn

% & v A A Y o A aa
ﬂi@ﬂﬂ’ngﬂ'ﬂaﬂaquLuauaﬂLuaL'V]EJUﬂULﬂﬁaQNaI@EJ']ﬁW’]M@J’]miE’]u

Diagnostic characteristic 1dusauleUas (95%Cl)

SARC-F (95%ClI)

SARC-CalF (95%ClI)

Sensitivity (%)

Specificity (%)

Positive predictive value (PPV) (%)
Negative predictive value (NPV) (%)
Positive likelihood ratio (LR+)
Negative likelihood ratio (LR-)
Accuracy (%)

87.20 (72.60-95.70)
75.60 (69.90-80.07)
35.10 (29.70-40.80)
97.50 (94.50-98.90)
3.57 (2.79-4.57)
0.17 (0.07-0.39)
77.10 (71.90-81.80)

10.30 (2.90-24.20)
98.10 (95.50-99.40)
44.40 (18.30-74.00)
87.90 (86.70-89.00)

5.29 (1.48-18.86)

0.92(0.82-1.02)
86.50 (82.10-90.20)

66.70 (49.80-80.90)
88.40 (83.80-92.00)
46.40 (36.70-56.50)
94.60 (91.80-96.50)
5.73 (3.83-8.58)
0.38 (0.24-0.59)
85.50 (81.00-89.30)

51971 3. Aazaantun1slFnuase (practicality) voswuudeuanl SARCF uay SARC-CalF Tu

yAaINIMINIsnEnlalthuuaeuny

[ a a
AMUNUTZLAU

AzuuURRY (xdudesuuninggiu)

wuusiauatd SARC-F

wuvdauail SARC-CalF

1. Anudglunslduuuasuay

2. szznanfidlunisuszdiu

3. auazmnmmilivdlunudszsuie
fansesnmezananawiiaten

8.50+1.00 ALLLUY
9.00+0.82 ALUU
9.00+0.82 ALLLUU

8.50+1.00 ALLUU
9.00+0.82 AZLLUU
9.00+0.82 AZLUU

ROC Curve

Sensitivity

—CC*
——SARC-F™

0.0 02 04 0.6 08

1 - Specificity

——SARC-CalFt
----- Reference Line

gﬂﬁ 2. Receiver operating characteristic (ROC) curve U93,dusaUU84 (CC), Wuvaaunm SARC-F ™ uag Luuaauny

SARC-CalFt WialtiJwasasiiadfadunizinandiuiilation

Tngnudn AUC veadusauiniaauas SARC-CalF Indifsiuwaganuannsatunsidadunzinanauiletosagluinas
fuargandn SARC-F aeailldAgmeaiin lneidl AUC vedusouisues, SARCF, uay SARC-CalF fia 0.86, 0.66 uax 0.86

AUARU
"CC A Calf circumference %38 L@USOUIIUBS

“SARC-F A® wuuUaaun1y SARC-F (strength, assistance in walking, rise from a chair, climb stairs, and falls)

TSARC-CalF f® wuuaeunny SARC-CalF (SARC-F and calf circumference)
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ORUERBIAG)

91NNTIATILARANUINEUTOUIUDTAUL
wniigade Yesay 87.20 @uUUUABUNIL SARC-
CalF fianubeglunaeidfe Jevay 66.70 du
LUUgoUN SARC-F Smnallitesfigaie Sovas 10.30
SofinnsanFeuiieusswinauuuasunm SARC-F
uaz SARC-CalF Tuuinislidansesnmzanandnanile
Woy wudmulves SARC-CalF 11NN SARC-F
ogslilddnysada Tneflen 95%CI egi¥evas
49.80-80.90 wazsegar 2.90-24.20 ANUEIGU @I
Aruswgnuheglunuriaeue  TneFesdidy
nunlutlesa SARCF, SARC-CalF uagldusau
Ues lpedlenSavay 98.10 Jeuay 88.40 uavievay
75.60 muddy Taeraduseuisies SARCF uax
SARC-CalF i1 NPV agluinauisl @ PPV Sogay
35.10 $ouaz 44.40 way 08ar 46.40 MIUAINU
way LR+ ﬁﬂ"]’ejgjﬁ 3.57, 5.29 Lag 5.73 MUa1eu

Tnsarnugnvesnnzanduiotoslueian
asiasnuifiesieray 13.13 Welisuiudeyaanau
Fonounilfinuiianuynegiivszanniesay
30,007 #hlsiAn NPV ga usl PPV laidesge ueiviedl
wnlthwesd PPV 489 SARC-CalF lrnunnitgaust
FATesiu (confident interval) aziiAAseui
LUUAPNTEIBY LAy NPV 483 SARC-CalF Lfiuann
SARCF uazgdlndifesiuiduseuisies agnelsin
mATeinuhudauantRvewuvasun i laly
wU3AUAUYNBEN LR Wudn LR+ vas SARC-CalF
firnniian Gesnsfiuuudeuniudlen LR+ 1nnnd 5
ilifneuidlaunlusedundaimnasaanuy
gounuiiulinafiuuinsasdeiniavinandy
dotenldfinindusevisiesds LR+ desndn 5
Tnedl LR+ mnanniianlutiosdign Ae wuuaouam
SARC-CalF, SARC-F Uazldusauiaued a1uasu
druninuazaintunsldauasavetuuasuaiy
SARC-F uaghuugaun1u SARC-CalF Tuypainsnu
Tldupndnefy Sedunsiaduseuisieadfisiuan
NLUUERUN SARC-F nateundu SARC-CalF

12

anunsanfinanllunisdansesnizananduie
Heglanuazinnuazaintunisidauladnisainiaa
N3ANTE systematic review Lag meta-analysis
Aeunthilud we. 2564 AnwiAuuaiug1ves
WUUEBUNIY SARC-F uaz SARC-F fisautadingld
\newaiie EWGSOP, EWGSOP2, AWGS, FNIH was
IWGS wuin SARC-F flmnailsnia unansegiises
8% 28.90-55.30 WAL NI LNAsHsgeRTen
av 68.90-88.90 & The SARC-CalF fianulbaindisuu
nanafisewas 45.90-57.20 LarANNINNITaIToaY
87.70-91.307 duileifisufuanuiseinuindui
wiloutiufe wuugeunu SARCF Senulasngd
SARC-CalF usidufisnsiufeuuuasuaty SARC-F
uay SARC-CalF  fawsumsegluinmsigeis
Tnefiuuuaauaiy  SARC-F HERRHERITTRET Ntk
SARC-CalF @slasedivhlinansinulusfiniin
uanenafundfeiidunaannguussannsiiinund
AruuanAneiy adeni evgadefidilvgasdu
Frsorgsaus 70 Ul saufsuiunvesigeoyiid
AruvannvaneTiluary flheuen wawdiaelu
vannfnaeininsguililunisifeduanizana
néduiiolunisineniimuuanssfudndeslus
AFAVBLNINFAIG 9 Y09 EWGSOP, EWGSOP2,
AWGS, FNIH waz IWGS d@unisanenfiviiluniy
Wil wutnsaneludy Weldinas AWGS 2019
WU duseuUesinuhieeay 81.90 AN
Soway 77.60 way LR+ 3.70” SARC-F fimulides
ay 18.50-29.50 ANUINNIEIDEAY 93.30-98.10
uay LR+ flreglutas 2.80-15.90 luvaisit SARC-
CalF fimahgsninegiifesas 47.50-60.70, A
ngegay 92.00-94.70 uag LR+ drregludag
5.80-11.50%% wagnmsdnwiludgiunuin A,
ANTNNIZUAE LR+ 989dUTOUNUBY, SARCF Lay
SARC-CalF 0¢jfl $ovas 83.30 Jovas 62.80 uag 2.20,
Sowar 11.10 Jowaz 91.70 waz 1.30 uay Seuay
66.70, Yovay 81.80 way 3.70 MuAINUZ Feuda
HgnansAnuaenndesiu  AerAnuluarainy
Sunglndidseiuieunuuinnses  Tnenwuindu
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sevrsuaiaulaniian Ause SARC-CalF uaz
SARC-F mudniu d@au LR+ 1uddeimuin SARC-CalF
ﬁmmaﬁqmamé’mﬁ’wu‘i%’sdawﬁwﬂf g
PATHENUT LR+ U99uuudeuay SARC-F 1nnin
Fusournes Senidsereuniid@nlnanuingy
S9UNUBIE LR+ unAluudeualy SARC-F?%
dundaelulsandlng U we. 2563 fidnwny
[fiE9msaveUUaaUnN  SARCF  mwlnenudn
ATIIgNYINMIzINand ML dos i TuuIILUY
ftheuen egi¥enay 22.70 LUUABUNY SARCF &
AnuliSeray 21.50 wagAuIwNESeay 93.70%
Fagonndostuauddeiivinuiuuuaeuany SARC-F
fauilsianuazamdumegaiian uazanAdely
Usswnelng T w.e. 2565 wuiameznanéudiotdes

duiusiuonenus 70 Yulduazdviuianietey®

Falndimgeiuauddeidinuitlunguggeignud

)}

70 ViUl wudfifinnsinanduniotosnnnii
Lifinnsnandwietesedeiitudfameani
NUATeilTTeR Ao SmsFnviUieudivuriady
JOUNUBY WUUABUDIN SARCF washuuaauniy
SARC-CalF st AWGS 2019 léiugirlvidansedly
guukazelaadasNIelasun1IngIalaeisey
1NIPIU AMTIATIANENNTAtUNMITduves
winadlerne 9 egnasud MmNty
eiedoselmiazaaniiliiedosofitamtumn
ﬁﬁqm’mhLLazﬂmm‘i’]wagqﬁqm WU URLN
Hullldonmsziledisanuliligdu  mnse
fusind arwdunganas Tumeasatudig wnms
psadarudunzgstuindanulsnas Tunide
fidusevrsiesiianuhgefigauazenudunngey
Tunausid wuuaeuaiy SARC-F dlmild du
LUUABUATY SARC-CalF fvaniliuazeusimng
oefluinasin udusansinuiifiguimlunisuszegnd

v
=1

Tlugnwy  dudedninveswideilhe aranading

ueldgyal Wiy, uasmaly @
drunniududageenenoudu 91y 60-69 U wnds
Feuag 73.40 FANNANTANYINUIINIELIANAY
dy 4 £ v o Y ag.’/ ! dé’ o
\Wedesduiusiugaeengasusd 70 T3uly n1sdina
n1sfnwluldenadesfennguissvinsiienglng
WeaiunuIdetivsednuianuudugiuanlungy
YIBIYAINA

#3UNan153e

useureupadinnuhilunisAnnsesniisuia
nésiletiersnnilan Ai¥ovay 87.20 drunuudeu-
014 SARC-CalF ffauandAfidlunisdansosnne
wanduleriossnnnituuuasuaiy SARCF Tng
AuhvesLUUERUaNY  SARC-CalF  11nN31989
SARC-F  eghafitfuddymneadn  ernnulives
SARC-CalF agluinauein Aesegas 66.70 wazilAiy
FUNas PPV AouT9N Lﬁaqammméqﬂéuaa
amznanduietoslummideiaeuteies us
ogalsfinny LR+ filduvsmuenamnuesniozang
ndnilotios wuh LR+ was SARC-CalF fieunniign
Tnensiaduseuasosiindumnansariuaily
Tunsdmnsesnnzaianduibedesldruasiinay

azmntunsitaulusisnkuuaauaIy SARC-F
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