122 Medical Journal of Sakon Nakhon Hospital Volume 29 No. 2 May - August 2026

Uwusciuauu Original Article

n15UsELAUANASILAZAMNUILTa0avas Clinical Frailty Scale Tuniswensal
waé’ws‘rﬁﬁamﬁ’mnssgnasznﬁ’n Tsawanuragnanas: N1SANEILUU LUF16KIN

ANSTANE ITTEULHT W.U.*
ANTANIT JUATAN WL+
NANUNY QNBETIN WeLLL*

L4 =

Uazdnu UART WeLU.***

3
unango

msnsuuylldemhiliiagussmdifedsaiuanummsalunssuunuasanihidedessuing
AUsziliuvea Clinical Frailty Scale (CFS) dionnzunsndounmelu 30 Junasridauazmadedianmelu 30
$u ludiheory 60 Tull Adhsumsrmdanszgnaznndin a lanennaanauas ssnhadeudamay 2568
fanangiaw 2569 Atheldsumsfadeniuuseiiiouazlsziu CFS dourdalasunnduaznennastiaiy
daszannu Iaglfazuuuannunndlumsimnsivan Jnnzdanuamnsalunissiuundls ROC curve uag
AuROC ANuduRUTaY binary logistic regression a2 Spearman’s correlation uazANMhFeteszning
K13ziude Intraclass Correlation Coefficient (ICC)

Ko 104 Meifanzunindau 69 118 (%66.35) wazdediamelu 30 U 6 919 (%5.77) A1 AuROC
¥ CFS NU %95) 0.77 CI: 0.86-0.67) d115UNILUNTNGOU waz %95) 0.76 CI: 0.98-0.53) d115UMS
JoTin 9ada CFS 25 1M Youden index gafigadmsunnsumsndou Tavil sensitivity %72.46 uaz specificity
%68.57 Hihengu frail HonTuANABYBINILUNINFOUGINIINGN non—frail (unadjusted OR = %95 ,5.74
CL: 13.95-2.36) wasfinnuihodessvindlssdiuszdufng (1CC = %95 ,0.94 CI: 0.96-0.92) CFS il
dnonmwiduniesiiomdulunslszdiuanunaunuassuunaudsaneuridald

o o w

adnny: Clinical Frailty Scale A7M1151z019 nazgnazInniin 1sunsndoundaniang

* NgUNNGRINYNT NguNUesilsland laawenadnauns fiuRareLLNAY
FUNgUNNGTINYNITLAY NguINATdIne laaneuaanauns
w6 g NaINFWUFIANT Manenagiheesslsand lsawernaanauas
FRE WEINAIPIIWTIUIYNT NGNNITYYNeIIa llaneruiadnauns
Suumau: 16 Iy 2569 udliunanu: 13 Gamnay 2569 SuARNALNAIY: 28 Famay 2569



oisasmsiwnelsowenunaanauns UA 29 auun 2 wnumAu - domau 2569 123

Validation and Reliability of the Clinical Frailty Scale for Predicting Postoperative
Outcomes in Hip Fracture Surgery at Sakon Nakhon Hospital:

A Prospective Validation Study
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Abstract

This prospective study aimed to evaluate the discriminative performance and inter-rater reliability
of the Clinical Frailty Scale (CFS) for predicting postoperative complications within 30 days and 30-day
mortality among patients aged 60 years or older undergoing hip fracture surgery at Sakon Nakhon
Hospital between August 2025 and July 2026. Patients were consecutively enrolled and independently
assessed preoperatively using the CFS by a physician and a nurse, with the physician-rated score used
for the primary analysis. Discriminative performance was assessed using receiver operating characteristic
(ROC) curves and the area under the ROC curve (AuROC). Associations were examined using binary
logistic regression and Spearman’s correlation, while inter-rater reliability was assessed using the
Intraclass Correlation Coefficient (ICC).

Among 104 patients, 69 (66.35%) developed postoperative complications and 6 (5.77%) died
within 30 days. The AuROC of the CFS was 0.77 (95% CI: 0.67-0.86) for postoperative complications
and 0.76 (95% CI: 0.53-0.98) for 30-day mortality. A CFS cut-off of >5 yielded the highest Youden
index for postoperative complications, with a sensitivity of 72.46% and specificity of 68.57%. Frail
patients had higher odds of postoperative complications than non—frail patients (unadjusted OR = 5.74,
95% CI: 2.36-13.95). Inter-rater reliability was excellent (ICC = 0.94, 95% CI: 0.92-0.96). The CFS

shows potential as an adjunctive tool for preoperative frailty assessment and risk stratification.
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unsndou (Useg1u 9 T [IQR 5, 14] yuny 8 1
[IQR 6, 111) us lidaszautiodAyneada (p = 0.058)
Fauaasluaaad 1

ci ~ o &1’ aa 1 FAl d‘ a Ta b4 o 1 o
A1INN 1ﬂWEL‘lr.Tt’J‘UL‘VIfJ‘]JaﬂHszUﬁWHV}NﬂGUfﬁZW'}NQ‘lhﬂ“ﬂLﬂﬂLLazvleﬂGlﬂ”l'):!.miﬂ"ﬁﬂL!ViaQN”IGW]

(N =104)
Characteristics Complication Non- Complication p-value
(n = 69) (m = 35)
Age, years (mean + SD) 74.39 (9.83) 71.91 (11.11) 0.226
Sex, n (%) 0.819
Male 19 (27.54) 11 (31.43)
Female 50 (72.46) 24 (68.57)
ASA physical status, n (%) 0.092
ASA 11 4 (5.80) 6 (17.14)
ASA TII 62 (89.86) 29 (82.86)
ASA TV 3 (4.35) 0 (0.00)
Time to surgery, days, n (%) 0.177
< 24hrs. 6 (8.70) 5(14.29)
24-48hrs. 18 (26.09) 15 (42.86)
48-72hrs. 12 (17.39) 3(8.57)
> 72 hrs. 33 (47.83) 12 (34.29)
Type of surgery, n (%) 0.488
Proximal Femoral Nail Antirotation 34 (49.28) 20 (57.14)
Bipolar Hemiarthroplasty 32 (46.38) 13 (37.14)
Total Hip Arthroplasty 3 (4.35) 1 (2.86)
Dynamic Hip Screw 0 (0.00) 1(2.86)
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d‘ = o l&l aa ! Y d‘ a 1 a v o 1 o
A1IWN 1mmﬁﬂumsmanymzwuﬁmmqﬂaumzmnthimmﬂuaz"lmﬂﬂﬂnzumﬂqsauwmmm

(N = 104) (s10)

Characteristics

Anesthetic technique, n (%)
General anesthesia
General anesthesia with nerve block
Spinal anesthesia
Spinal anesthesia with Morphine
Spinal anesthesia with nerve block
Hemoglobin, g/dL. (median (IQR))
Creatinine, mg/dL (median (IQR))
Operation time, minutes (median (IQR))
Blood loss, mL (median (IQR))
Preoperative blood transfusion, n (%)
Intraoperative blood transfusion, n (%)
Postoperative blood transfusion, n (%)
Clinical Frailty Scale
CFS score, (mean + SD)
Non-frail (CFS 1-4), n (%)
Frail (CFS 5-9), n (%)

Length of stay, days (median (IQR))

Complication Non- Complication
(n = 69) (n = 35) p-value
0.577
32 (46.38) 20 (57.14)
12 (17.39) 2 (5.71)
13 (18.84) 7 (20.00)
4 (5.80) 2(5.71)
8 (11.59) 4(11.43)
9.9 (8.8, 11.3) 11 (9.4, 12.2) 0.041"
0.97 (0.75, 1.52) 0.88 (0.71, 1.05) 0.132
60 (45, 70) 55 (35, 70) 0.658
100 (100, 200) 100 (50, 200) 0.255
25 (36.23) 4(11.43) 0.010°
4 (5.80) 2 (5.71) 1.000
20 (28.99) 1 (2.86) 0.001"
5.02 (1.22) 3.80 (1.23) <0.001"
19 (27.54) 24 (68.57) <0.001"
50 (72.46) 11 (31.43)
9 (5, 14) 8 (6, 11) 0.058

Note: “ﬁau‘,auamtﬂu n (%), mean + SD 139 median (IQR) Lﬂ?ﬂmﬁﬂmwiwﬂ@:uﬁw Fisher’s exact test, independent t-test 1130 Mann—

Whitney U test @uA1UMNdy MyuatiodAyneadan p < 0.05

nnithedldsumamdauanidhgminnet
Tavua 104 118 wuithefifannzumindouediiios
1 ¥fiamely 30 TunaaEaa U 69 518 (Fovaz
66.35) mammiﬂ%auﬁwunmﬁqﬂ 1&un delirium
1Y 27 519 (Gogaz 25.96) 509091170 hypovolemic
shock 91U 24 519 (Fowaz 23.08) uaz Urinary
tract infection 11U 16 119 (ovas 15.38) v

linun1e DVI/PE v3e wound infection lundu
ot dmsumadeiionelu 30 Tundarda
mvuadlunaanssod wusuu 6 Mg (Fovas 5.77)
il ftheuaneiianzunsndeuannnimilsiia
Fanandi 2 dafu lumsdeneiwadnivin dihe
udazeiiinnzumsndoussatiosnilariagnifurios
WilA%y
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(N =104)
Outcome n %
Delirium 27 25.96
Hypovolemic shock 24 23.08
Urinary tract infection 16 15.38
Other complications 5 4.81
Pneumonia 4 3.85
Cerebrovascular complication 4 3.85
Cardiac complication 3 2.88
Septic shock 2 1.92
DVT/PE 0 0.00
Wound infection 0 0.00
At least one postoperative complication 69 66.35
30-day mortality 6 5.77

' a ' 4 A o Y o a 1o ' § 1l
Note: §ihounngiiannsunindounnnimilasiia AUHaINYBIINUAMIzININGouNstineannaudtheninzunindeusdig

4 o a o | ' o 17 a oA A Y X =
Hogntiawiia Tumsdwnzinadninuveannzmandeu flhoudaznogniumies 1 a53 wihziRanzumsndounnnimisiia neil made

a v v o nm v 1 v ¥ L .
Fiamulu 30 aunJuNaamﬁmuaz"ln"lmmag“luwaawmmmamnzumﬂcﬁauwmmsm

A2UATUTINGIN3BIVed Clinical Frailty uwaz LR+ whiy 2.31 3aflugadainmunzanigadivmiy

Scale
wan1sUsziiunuaInsolun1seuun e
Azuul CFS Wul1 overall AuROC d1wiuniie
unsnFounelu 30 TUNAIHIAAINNY %95) 0.77 CI:
0.86-0.67) wazd@wisums@edianely 30 Yuwiiny
%95) 0.76 CI: 0.98-0.53) dM5UNILUNTNEFDUNA
H1dia 9ada CFS >5 lfif1 Youden index gufign
(0.410) awdl sensitivity $pvay 72.46, specificity
§ovaz 68.57, PPV Fowaz 81.97, NPV Jouaz 55.81

HadWSranveIMIANENG

dmsumadesianelu 30 Tu 9ada CFS >7
1%#1 Youden index gaﬁq@ (0.293) TagH sensitivity
$owar 33.33 uaz specificity Yovaz 95.92 athalsfinu
HAGINg1IMITAANNRIEANNIETATETY ilesany
nMsEediaiies 6 e b NeazBeaauIInUEYDg
ufazgadauandlumeil 3 uas ROC curves uaadly
il 2
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d‘ a a .. . o v [ S .4 A Aa
@13199 3 YszAnTnmued Clinical Frailty Scale lTuniswenssinzunsndeuridiridauazmaiedia nely
30 Ju o gaaaazuuuan o ludihonszanazTnnin

Outcome / Overall AuROC Sensitivity Specificity PPV NPV LRs ~ Youden
CFS cut-off (95% CI) (%) (%) (%) (%) index
Postoperative compli- 0.77
cations (0.67-0.86)
>4 - 89.86 42.86 75.61 68.18 1.57 0.24 0.327
25 - 72.46 68.57 81.97 55.81 231 040 0410
26 - 34.78 91.43 88.89 4156 4.06 0.71 0.262
>7 - 8.70 100.00 100.00 35.71 o 091 0.087
30-day mortality 0.76
(0.53-0.98)
>4 - 100.00 22.45 7.32 100.00 1.29 0.00 0.224
25 - 83.33 42.86 8.20 97.67 146 0.39 0.262
26 - 50.00 75.51 11.11 96.10 2.04 0.66 0.255
>7 - 33.33 95.92 33.33 9592 8.17 0.70 0.293

Note: AUROC = Area Under the Receiver Operating Characteristic Curve; PPV = Positive Predictive Value; NPV = Negative Predictive

Value; LR+ = Positive Likelihood Ratio; LR- = Negative Likelihood Ratio; Youden index = sensitivity + specificity — 1

MWD 2Wunld ROC curve ugaadse@nsnwued Clinical Frailty Scale lagsaulunisneinsal nizunsndou

Yaar19a (A) uasmsideadianialy 30 3 (B)

75

n
I

Sensitivity

254/

Area under ROC curve = 0.7662 (95%CI 0.67, 0.86)

75

254 [

Area under ROC curve = 0.7568 (95%C1 0.53, 0.98)
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wansiszdiu Calibration

Calibration plots vo3nzuuY CES @on13na
AMzunInFeurainiaauazmMIdeFianeluy 30 Ju
uaaalumui 3 wuhanuEssivernsarldanazuuy
CFS finnTuaeandeaiuanudssiidaunaldssa i

T
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0 25 5 75
1 - specificity

(®B)

Tud LI MUNINFouUnaIga (MWA 3A) uazns
@odianelu 30 Yu (Mwi 3B) Fatiduuusias
yoanzuLy CFS danuanmsalumslsznaniuidos
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= . . v ' S A v A Ao v ..
HNN 3 Calibration plots llﬁﬂ\iﬂ)?ﬂﬁ@ﬂﬂﬂ@x‘]i%ﬁ]ﬂﬂ?l']‘JJLﬁﬂx‘lﬂWfJ']ﬂiﬂﬂﬂI,Lazﬂ'ﬂum'ﬂ\‘lﬂﬁ'\‘lm@]llﬂ‘ll@ﬂ Clinical

Frailty Scale #omsifianzunsndounatrica (A) uaznsdedianielu 30 Ju (B) lugihunszqn

azlwnin

Calibration Plot

——— Predicted risk
/ o Observed risk

Probability
N

Prediction Score

(A)

ANUFUNUTILHI190IE frailty HumMstia
ANZUNINTOUHAIHIAA

WaN153tAT1ZH binary logistic regression Ui
Tugsadi 4 wunKihengy frail (CFS 9-5) 4093
UANABUBINTNANNILUNINFOUNAINIAAGINTINGY
non—frail (CFS 4-1) f9 5.74 w1 (OR = %95 ,5.74
CI: 13.95-2.36, p < 0.001) Tnggthongw frail 1fin
Aeunsndoudesas 50) 81.97 10 61 1) Uaied
N4y non-frail tanIzunIndeuiesas 19) 44.19
10 43 919)

Nan13IAI1ZH Spearman’s correlation
coefficient 3e1I19AZUUL CFS AUNIZUNINFOUKAY

o

MAAUAASSTALEAIlLAIT9N 5 WuAzuuY CFS 3

Calibration Plot

- —— Predicted risk
Observed risk

Probability

oL ﬂQﬂOO
~

1 2 3
Prediction score

(B)

ANuFURUSIBIUInedlivsdiAynananunz

¥ a ¥ o o L . ..
unsndeu 3 ¥iia ldun nnzduauraisda (delirium)
(p = 0.23, p < 0.05) anzFanannisideiden
(hypovolemic shock) (p = 0.20, p < 0.05) uazn1ie
Fonvnnmisdaide (septic shock) (p =0.20, p < 0.05)
oz inuanuduiusodeivodAymeatasening
Azuul CFS nuanzideadawe (p = 0.08) N1
unsndounaiale (p = 0.19) nzunsndouniaviaon
oadNed (p = 0.14) nzaawomaauilaans (p =
-0.14) wazms@eFinnelu 30 Ju (p = 0.17) Uenan
dyu 1 s ) o o~ [ v I a
HganuNmMsdeFiamelu 30 WHaNUFNARUT BN
981Ny AYAUNIZ septic shock TuszAuga (p =
0.70, p < 0.05) Aauaalua1sen 5

M319N 4 ANVFVNUTIEMININ Nz NzUIRUMTINanMzunINdouraarIaa (N = 104)

Complication non-Complication
Frailty category OR 95% CI p-value
n (%) n (%) ¢
Non-frail (CFS 1-4) 19 (44.19) 24 (55.81) ref.
Frail (CFS 5-9) 50 (81.97) 11 (18.03) 5.74 2.36-13.95 < 0.001

Note: OR = Crude Odds Ratio; 95% CI = 3aauieiudesaz 95; ref. = ngud19ds; 31n511A18 binary logistic regression Mvuatisdy

neadan p <0.05



134 Medical Journal of Sakon Nakhon Hospital

Volume 29 No. 2 May - August 2026

A A < v v ' .. . o % o o v
AMINN 5 ININFANANNUDIEHINNALUUY Clinical Frailty Scale ﬂumaztman%auwmmmﬂu@,ﬂaﬂniz@‘n

azlnn¥in (N = 104)

Variable 1) (2) 3) 4) (5) (6) (7 (8) 9 Qo)
(1) CFS Score 1.00
(2) Pneumonia 0.08 1.00
(3) Delirium 0.23* -0.00 1.00
(4) Cardiac Complication 0.19 -0.03 -0.10 1.00
(5) Cerebrovascular Complication 0.14 -0.04 0.22* -0.03 1.00
(6) Urinary tract infection -0.14 0.05 -0.01 -0.07 -0.09 1.00
(7) Hypovolemic Shock 0.20* -0.11 0.04 -0.09 -0.11 0.08 1.00
(8) Septic Shock 0.20* 0.34 -0.08 -0.02 -0.03 -0.06 -0.08 1.00
(9) 30-day Mortality 0.17 022 -0.12 -0.03 -0.04 -0.09 -0.11 0.70* 1.00
(10) Other 0.17 -0.04 -0.03 0.23 042* -0.10 -0.02 -0.03 0.19 1.00

Note: ﬂ'Tﬁmeﬁa Spearman’s rho (p); n = 104; * p < 0.05
] ﬁi =) J v a
mmmmaamzﬁ’nmﬂizmu
wamassunNunNEeNaTEMINALTEuYDY
1 o ~
AzuuY CFS 531’?31\“11/\17]‘(’1llﬂ$WﬂTU1ﬂlLﬁﬂQ1u@1ﬁﬂm 6
lagl¥ Intraclass Correlation Coefficient (ICC) uyw

two—-way mixed-effects model with absolute agree-

ment with single measurement wunaziuuiszdiu
Tagunnduaznervnaiinnudenndesnuluszauanin
(excellent) lagdia ICC WINU %95) 0.94 CI: —0.92
0.96)

M9 6 ANWUIFoRIEHINNKsziluvel Clinical Frailty Scale szvidnaunnduazwe1una (N = 104)

Reliability analysis

ICC 95% CI Interpretation

Agreement between physician and nurse raters

0.94 0.92-0.96 Excellent

Note: ICC = Intraclass Correlation Coefficient; 95% CI = $aanuifesudosas 95: msulanad 1CC $1989mmnasives Koo and Li21 1dun
@l‘;miﬁ 0.50 = poor, 0.50-0.75 = moderate, 0.75-0.90 = good, gfﬂﬂfh 0.90 = excellent
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Ju A1 overall AUROC Ay 0.76 (95%) CI:
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