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Abstract

Objective: To investigate the effects of radiofrequency electrotherapy combined with individualized
exercise training on disease activity, spinal function, psychological status, and quality of life in pa-
tients with ankylosing spondylitis (AS). Methods: A total of 40 AS patients were randomly divided
into an experimental group and a control group, with 20 cases in each group. Both groups received
conventional drug therapy. The experimental group additionally received radiofrequency electro-
therapy combined with individualized exercise training, while the control group received radiofre-
quency electrotherapy combined with general functional exercise. Before treatment, during treat-
ment, and at follow-up, the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), Bath An-
kylosing Spondylitis Functional Index (BASFI), Bath Ankylosing Spondylitis Metrology Index
(BASMI), Visual Analog Scale (VAS) for spinal pain, Self-Rating Anxiety Scale (SAS), Beck Depression
Inventory (BDI), Short Form 36 Health Survey (SF-36) scores, as well as erythrocyte sedimentation
rate (ESR) and C-reactive protein (CRP) levels were compared. Clinical efficacy was also evaluated.
Results: At each time point after treatment, the scores of BASFI, BASDAI, BASM]I, spinal pain VAS,
SAS, BD], as well as ESR and CRP levels in the experimental group were significantly lower than
those in the control group (P < 0.05), while SF-36 scores in all dimensions were significantly higher
than those in the control group (P < 0.05). The total effective rate in the experimental group was
95.00%, which was significantly higher than that in the control group (75.00%, P < 0.05). Conclusion:
Radiofrequency electrotherapy combined with individualized exercise training can effectively im-
prove disease activity, spinal function, psychological status, and quality of life in AS patients,
demonstrating significant efficacy and warranting clinical application.
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5 EL A 11 % (ankylosing spondylitis, AS)J&—# LRl 915 KU )71 & 5 Ui e SO0y 3 BLFF
TERR B e T, e PR 2 BRI R E B T R SO AT B 52 R, 3000 B3 T P AN 1T 5
B OGTT52 B U 28 L IR R AE AT /MR IR 2 KT 15~30 Z I E B, EREIREERLN 0.21%~1.9%,
BRIHLIX Ty 19%~2%, FKEZN 0.2%~0.3%. BFFLRW], £ 33%H) AS BEHUEAR, 7RI REIE .
DIfeRe ok S At 223 R RE ) T B4 i L, 77 B s ) BB PR AR T B

IAESR, BEA XS AS KRALHI B R IRIT I S A WIR N, I8BNIZRTE AS L8R P IPE R H 352
FIEM. BEERPEINEAA B T YR LA L. L), EREA R RE
MIZESE, o B A I Re KOO BURAS, AR iE . ARG 74 . [ Br ol B A 4 VP4l AR 4L/RRM
PoAIE I B 2 (ASAS/EULAR) R R th i 1, 182 T2 AS AE293R 77 B B B 43, 30T g MA b
BRI R, SEWE LA EEE . AR, HatE WAL= 48—, Mursshit s
HE, EPXIAELESE Mg 3 7 B frdE— PR &
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SRR T A — R R R BT Ui, TR BRSSP R A R JRAE A AR LR P
AR ARy, AR RO B BT R T R B, TS B ad R A Y R E . AR,
SO P R R R TR N BT R Bk, HEBRS MAIE SR AS B AT R R
I ARBT I A2 I

AWtFtESGA R E VR BB AR TN R, R TIBC S M S I ZR0 AS S
. FHETIRE. (LEPES AR RENSGERCR, DY AS 4G BRI TR AUHT K BB AR -

2. AR\ANSHE
2.1. —f&ER

JEHY 2024 4F 8 H & 2025 4F 11 JHIA], JE 1Lt R EEBECIA 1) 40 158 BLVAE A 28 B E AR AT &,
KA BN LB R 2y RIS LRI HR 2L, B4 20 9. RIGALEE S, 513 61, Lo 7 B, FEE 22~58
%, FEIFER(38.46 £ 9.23)%; AL 1~18 &, FIMFE(S.82 + 4.17)4F. XHRAEHF, F 124, &8
Bil; FHE 24~60 &, “FIHJERY(39.21 £8.94)% ; HFE 1.5~20 4, “FIYFFE(6.13 £4.52)4F . P EHE T
AN RS RS RILE, ZERIBTR U EE (P > 0.05), BAHE. RFRAEeEZE R
bk, P R NS BRI E .

Wb S 2009 4535 B KRG 2 (ACRHEFZ SR LA R Kz Wibritt: © RBFE <
45 %, BB >3 M H: @ WERFEIREEEST RN E > 1 58 H ST (SpAFFE; & HLA-B27 FH
PEINE > 2 2% SpA RHfE. SpA RHEELHE: RUMELE . L. PUgum 2. IRMEEIR. frdih% . &R
JBI . Tn B BRI A B 5 . e AE ST A Z5(NSAIDs) [ B R B+ SpA F s . HLA-B27 BT C
[ 2 [ (CRP) &1

PNFRHE: O & EiRisWibre; @ RS 18~65 F%, MG, TR © Wit TR
W, BESIMA I B SR .

HeBppprE: © EPEEN SRR ERE G @ &3 MANRIT T REESE: @ GIFF
FAbER, B G RE g, Mg, MEG . I K E G AMER: @ A E R B0 RS,
TFHAT A

BIBRSBEE: O ARFEMAPRHESTF S HERRETIRANE ;. @ A7 R — A7, afEd
BEATRBBERYE: @ IMKTRIAZ, ST EH

2.2. HARF=E

PRZHL RS2 NG YT MV EE Fr s 1.0 g/iX, 2 1Y), TEEEER b 23 Ml AT AN TR e 52 Tl

REA: 20 F I TG MAIEEI ISR (1) ST AT T (it A 30.32 MHz +
1.5 MHz, #ith2h# 0~800 VA). BT HIFIN 60s, HERUFEMEL, RHias7dfh & Fiayrdt, Bk
GRIEAIE N BRI BN EE . R EE TN S i, IR 7 IR i E I BeR g . RRK
19T 20 min, REH 1K, EEHAIT 3 M Q) MALIEBIIZ: Bpt s S 3 AR R E A
izzhibdy, FEAFUTAR: O M. SCRIIG: FEFEREIRES 20 s; @ BHEFIBER: kT
JE a0 S % 8~10 WK @ FTIiEEh: T HEREEY I, BEH 8~10 Ik @ BN B
BMAZBHGHE L5 5 R, 4557 10s J5IRE 30s, HA 15~20 Ik; & HBUBA: O8N, KTk, &
7. HEEahAE, BANIMEES 15~20 K © LS. INEMLTSCHak, 4857 20s. JIZRIREELLE
BRSOV, BH B TF& 1R BIRY 15 min. BEIZMNAEEE 1 RITAR, #1231 H.

TR o TIPS — AR RE B . AP RAE RIS AL . IR AT W R R, &
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HUHE AS AHRANR, RS TH K. K. BUPE— A, BT X —123iE 5. B
B e B R R RS 3 M H
2.3. MEIRFRRFIEFRE

BTVRIT RIS 1AM 34 6 NMH AT UL A

(1) ZIRIEsE: KA Bath 58 B A K0 1576 218 EU(BASDAL 73 (W4 @GR 4 ) . Bath 55 B P4
BAE R TR FE BB ASF) PF 7 (P73 B AR R A7) « Bath 5 EL M4 48 M 5 24 45 BUBASMI) -4 (FF 0 B Bk 4T )
FOERIRALEARE 2 (VAS, PR BT o

(2) CERIRML: R A8 H PR R (SAS) P (VF /B ER LT )« #0AE B UF 7 45 (BDI) ¥ 43 (PF 7 R e 4T )

() AEiEF R R E I & 7 3 (SF-36) W (PR I =l )

(4) SZIREARhR: A L0 Y0 TR (ESR)A C B 2E A (CRP) KT (KB A 4T ) o
2.4. T EFRAE

Z W FH e SOk 8 T RCH e b . Bl BHThREK S B, RNk, CRPIKEIEH: B
BHINREREAMKE , KRB 855, CRP EAWKE; To: FHIIRETLHERE, &REAAE AN
Hifa¥, RENE =(B8 + AR%/REE < 100%.
2.5. ZitEFEHE

K F SPSS 26.0 Giit 2 AR B AT Ge it 0 b iR RIAE £ tilEZE(X +8)Fon, dHla b
KPS FEAS ¢ 4556, 2PN AR s a) o R AR B BB R & 22900 THEUR R PAR (%) R, dLIa EbE
KH AR5 . P<0.05 HZEREEY R .

3. fIRER
3.1. FLEEEEYTHIIG BASFI. BASDAI. BASMI F1&+E5E VAS 1E45 HL 8

1RITHT, PiZLEEE BASFI. BASDAIL. BASMI KB VAS WAk, ZRBLERI%E (P >
0.05). WEIT/E 1AL 3L 6 MH, WMAHRE LR Baa I irA prkas, Bl 4o i e m g oF
PR TRIRA, ZERWESIFYE (P <0.05). Wk 1.
Table 1. Comparison of BASFI, BASDAI, BASMI and spinal pain VAS scores before and after treatment between the two

groups of patients (X £ , points)
& 1. MEBEIGTTAIE BASFI. BASDAL. BASMI REHRE VAS WESLELR(X £S5, 5)

5 B[] £ BASFI -5 BASDAI 4> BASMI -5 BHE VAS £

VRIT T 5.68+1.92 6.23+1.78 4.56+1.34 6.41+1.57

RIS 2H wIrkE 1A 4.12 £ 1.56™ 4.35 £ 1.49™ 3.67+ 121" 428 +1.33"
(n=20) wITE 3 MA 3.05+1.38" 312+ 1.41% 2.89+ 1.08* 296+ 1.21%
BT e 6 M H 2.86+1.33% 2.78 +£1.35% 2.61+1.02%4 247+ 1.15%

VRITHT 5.71+1.89 6.18+1.82 4.61+1.29 6.38+1.62

Sof HE 2. wWITE 1A 4.89 £ 1.67" 5.12+1.58" 4.08 +1.25" 5.13 £ 1.46"
(n=20) w7 E3MH 423+1.52 456+ 1.47" 3.72+1.18" 431+138"
BIT e 6 M H 3.98 + 1.44" 421+139 3.48 +1.12° 3.89+1.29"

W SARMBITRIE, TP <0.05; S5XFHRA A AL, AP <0.05,
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WA [ Br ik B AE 2 PPl AR (ASAS)HER HIAR#E, BASDAIL #W5> TFE >2 75, BASFI ¥ T %
> 1.5 498 BHIE VAS W5 T B > 2 4, $R ik Bl PR B /)y B 22 22 B (minimum clinically important dif-
ference, MCID). JAJTJ5 6 T H, R BASDAIL W/ iRHELL N F% 3.45 45, WAL TR 1.97 73, AURER
HIAF) MCID #5ifE; 5040 BASFI PP T B 2.82 4, XA TFBE 1.73 4, AGRIGAIAE] MCID A5ifE;
RIGAEHETE VAS ¥4 N R4 3.94 43, XL R % 2.49 43, PI41I4ik %] MCID ArdfE, {HIR56 21 Bl 5 K.
BREEREW, SBAHT G MRS S GRE SR TG N FE A T R SRR I T T3 S T R A I

B SCHIESGE, T 0T IR ZELAE S0 T 3 AT AT ) B 7 THI A 12 11 R R SRR o5 B A

3.2. AAEEATIROERAES LB

VEITHT, PidlE#E SAS. BDI PPk, ER LG (P > 0.05). JGI7Jamfia s, wasH
SAS. BDI VFor¥Ba T N %, HiXH PR TXIRA, ZRIAEFRIFE (P <0.05). W% 2.

Table 2. Comparison of SAS and BDI scores before and after treatment between the two groups of patients (X +.5 , points)

2. LA EIRITHIG SAS. BDIIFSEEER (XS, 4)

I ) A SAS P4 BDI ¥4

WBITHT 52.36 £ 6.84 18.42 +4.36

AUt = 20) WwITkE 141 H 4528 £5.91* 14.35 +3.89"
wITE3 A A 41.63 £5.42% 11.28 +3.41"

wITlE 6 ™ H 39.87 +5.13% 9.86+3.12"

Epagill 51.89 +7.02 18.67 £ 4.51

S = 20) wWITE1AH 48.53 £ 6.37 16.48 +4.12°
WwITkE 34 H 46.21 +5.89" 14.93 +3.86"

wIrlE 6 ™A 44.76 + 5.54* 13.85 +3.64"

. 5ARAAITEIELE, "P<0.05; Sxt RN S, AP <0.05.

IR S BE AT, SAS W4 FFE > 10 /-8 U B A IR E X, BDI W4 R =5 48 nil
ARIEIRIA B R MGE bR VAIT)E 6 A, WG] SAS WAL FI% 12.49 4, XHRALRBE 7.13 4,
AR LA B AR SCBIME s IR BDI 14> FF% 8.56 73, XFHEAL R % 4.82 45, AURIALE I K&
N o X 55 AR, SRS IECA MAIIZ Bl AS B £ RE . EE 4 M SeE AR A Suil2#
B, IR T R TR R O K, T Bl S AT R IR A — R T B 7 O IR A e U THI 1)
I PR AN A B -

3.3. MABERTAEEEREFS LB

BITHT, PR SF-36 B4R L, ER LR (P > 0.05). I7 a5 s, PA S
H SF-36 S 4V Raa i s, HiRI4UT S m TR, ZRWE SR (P < 0.05). I
* 3.

KT IR S HIWT, SF-36 S4E VP a4Em > 10 @ E s A A IRKRINME. BT E 6 MH, ik
IS A H IR REVP A 3R 19.62 4, HRIREIRIT /- $E M 26.44 4y, BRI 2317 4, S ThRER
SrHETE 20.94 43, RS REVT /B 20.73 43, ML 10 4 ARG R RS SCBIE; 0T HRAE R 4ERE V43 433
PEF 10.66 43 16.77 43+ 13.34 45 11.91 47+ 12.03 43, WA ARE BME, HOGEEE R/ Tt

DOI: 10.12677/acm.2026.1641617 3530 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1641617

XY, ZEAE

WdH . XRIIPIFTT07 R REFETHEFH G UR, (ERIA A2 AR ESEBL 1 SRR B A R e
, JUHAR BN RE AR YR RE AL R .

Table 3. Comparison of SF-36 scores before and after treatment between the two groups of patients (X + S , points)

3. MABEAITRENG SF36 IENELB(X £5, )

5 R 18] £ AR RE UIENEST] A il P

IBIT T 52.68 + 8.42 48.36+7.89 50.23 +8.14 55.36+9.12 53.47 + 8.56

Wigg  EITR 1IN 589£876™ 5684812 57.3+£845"  61.2+£923"  59.6+8.78%
(M=20) TR 3AH 68.9+923 7124845 69.5+896™  72.6+9.58"  70.3+9.12*
WITE 6 MNH  723+£9.58"  74.8+892"  734+923"% 763+£9.87  742+945%

WRITHI 53.12 £ 8.36 49.12 + 8.03 50.89 £ 8.26 54.98 +£9.23 52.89 +8.72

sfiggl  EITE1ANH 5623+8.54"  53.67+£828" 54124837 5836+9.14"  56.21%8.69"
(M=20) TR 3AH 6045+889°  6234+8.67  60.78+891°  6345+936"  61.57+9.03"
WITR6MNH  63.78+9.12° 65.89+8.78°  64.23+£9.05°  66.89+9.54°  64.92+9.28"

i 5RMRITRTIE, "P<0.05; S5xF R RN E A A, AP <0.05,

3.4. FAEEIAITEIR ESR. CRP 7KFEELE

JITHT, W4LEE ESR. CRP /K PHLE, Z RGP >0.05). YaI7 5 &0 &, P
ESR. CRP /K- GT7 o0 F M, FLIRIG L&A A ACE RT3 B4, 22 BaE i385 L(P < 0.05).
Wk 4,

Table 4. Comparison of ESR and CRP levels before and after treatment between the two groups of patients ( X +.5 )
3 4. FILAEEATTHTG ESR. CRP KELEE(X +S, 4)

2H 51 8] 5 ESR (mm/h) CRP (mg/L)

YBITHT 4836+ 15.42 31.28 +12.36

B = 20) WwITE 14 H 28.45 +10.36™ 18.42 + 8.45"
wITE3 A A 18.36 + 8.42"A 10.36 + 6.28"2

wITlE 6 M H 15.28 + 7.36* 7.89 + 5.42%

IBIT T 47.89 £ 16.03 30.96 + 13.12

S = 20) wWITE 1A 35.67+11.28° 23.56 +9.34"
WwITlE 34 H 26.48 +9.56" 16.89 + 7.56"

wIrlE 6 ™A 21.36 + 8.45" 13.42 + 6.89"

. 5ARAAITEIELE, "P<0.05; SxtIRALFN A S, AP <0.05.

X RIEFBAR G IR X, BRGS0 MCID ArdE, {EIlf PR 922 rh i % K ESR B4 2 1EH Vu (B
P <15mm/h, LM <20 mm/h)EEERELE R % >50%, CRP FFZE<10 mg/L N BA KRR L HSEE. A
J7IE 6 N H, I BSR /KF(15.28 mm/h) BT IE VR LIR, FHELR T % 68.4%; XTHEZL ESR /K-F
(21.36 mm/h) i T IEH VG, B T 55.4%. REGZH CRP /KF(7.89 mg/L) L FE 2 IEH VERI LA, 1%
BT 74.8%; XA CRP /K-F(13.42 mg/L)fhmy T IE VG, BRI T 56.6%. FRSEREN,
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IS ZEAE SOREFE M 7 T S2 8 T AR IR IR S R, 28R AR T IRIR G A ) R P da b br v
3.5. PR EEIGKRTTHELE:

WBITIE 6 N, RIS AEAREN 95.00% (19/20), FHHELLN 75.00% (15/20), 4L 2R H 4t
SR (X2 =5.625,P<0.05). W% 5,

Table 5. Comparison of clinical efficacy between the two groups of patients [n (%)]

= 5. B EIGKTSELE5(%)]

215 1% PE/0N HH T BEN
Wik 20 8 (40.00) 11 (55.00) 1 (5.00) 19 (95.00)°
X} 4 20 4(20.00) 11 (55.00) 5 (25.00) 15 (75.00)

F: GXTERAEE, P <0.05,

I ST 28R 23 BT AR B 4% AR R 40.00% (8/20), XFHEZHAY K 20.00% (4/20), PiZHA RE B
(HIR 55.00%), (HARIGLHIER] R FrfEit g gt B2 2 £,

SEARTR S THRFR I MCID 2087, RIQHIEZRTESIE . ThRBIRES . (LBDRAL. ATE = R R 4R
P& ANYERE EISEIL T BAIGR B e, BocEim A m i T R . X — g5 R, T
BRE MBS SRR & 7RI 3, SEAE T 2 Bk B 7 ARG RN, HAE &G
ST e
4. g

558 L PR A 98— DA Bl DT I M S RE N REIE 1) B & e MR, RIS IAE T BT ‘B
P YA 1]. BRI, R B RORLEIE T B E BB . Bk T . FFERA R, SEifm K IE
MRS IRIZZE, WAHMEHS, [HEELLE, FEUHE RIRL2]. FORRER W3, RS, 5. &,
BIKRREE3]. DAREFEHFABIUESE, AS AMUSFEUIRMA RN, &F LRSS OB,
P AR T E 4], Bk, AS BIAYT R SRR A B, R O AR AL OB AR

HAET AS MIERIGIT ARSI F, AFEIEESAIR 2. SEERIETIRRA 2], KEERET
JR%5 1k RPamtaH, AS YTl FEEsh. BT RZGWINECA N H[S]. SR, BRAEZGNiATT R ER PR
RIESRIER, SPGB A AEY) I a5 A R, HAIE F T Ry kA R i[6]. BRI,
EZGPIRITE AS BEE AL H 25 ™ 2 o IR i B PR A 28 DA A 2L/ R 5 1% B i e
BTN AS BF HAANT ZMMIER, 239 5E2450 66T B Rede & 3 1 AR VS 5]

SRS N — PR TR 97 A, R TR R AR T o« SRR & — PR B K T —
TIUR I AL, W NARIF AR RO A AR sy, 30 A AL R N A5 A R A TR 0 7 LR BE RIS Bl P
MTTEBIEAE . W R IR H 7] JTERATF TR, SR AR Sh G A 56T 2 A A B
HE N R BR8] AT LA T S Al 25 AR T, A S R S A R R 1 M AR
R FER T2, B TR, DIRedce i, HIr8adFam K9], XONSIEIRTE AS
BIT R AR AL T SIS . AW TT 5B IZ Sl A S A, R kI T B IR TT
MR, v AS BERME TEAMMRE R

BENUIGAE AS IRI7 A EEZ AL PR B FUESE[10]-[12]. fEEHRH, BT EiEale AS B
i BB AR TR, AMRE AR AR, 16 R AR TS S EAINLAI[13]. 1E8hiEd LA
WS4 B A R UL PR IR 1R i, e B EARRME 1 2 (T A A 316, X R LA M DX () B 1 P
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FIRIEIN T-a RIS, I RAEPRAEA[14]. — TR meta 08T RGN T 12 Rz s T 15 AS B3
PIRCR,  RIK AU VEE LS BASFI J7 H AR I, ARG Hiie s BASDAIL Al BASMI ]
G BN, A RIS NI I 2R B 5 00 B ) T e B B V5 Bl [ 150 X 3R AN RIS A%
XEE R, NGRS EME I T7 B AL T IR IEMK I . A FE IR T X —FRE, AR s 1 Bk
oL E MRS TR, DA BB AUR[10].

AWK, K41 BASDAL. BASFI. HHH VAS 1T iR Lk %] MCID Frifk, x4l
BASDAI. BASFI ik iZbrk. X — 2 R 48R 7 A ITIE AR 35 . S8 HT 1 A R a7, HX
OB FAMLEIE T AT B TR AR A LN P2 AR S AR Al A 5 s R0 B =, T 7 9 SR 0 L A
D RGN . (R R A TR R, Gk B PRE T SR RCR 7] [8]. 4R, ST MPEH E 2 RRT
JRFBAL, SRR ) AR R SRR AR IE B T RE M SRR A BR o MR IZ IR NE LF R kb T
X—AR: WA RS . SNk T IRiEah%E, B R R KA . 1Y
sEAZ OV TR SR AERIRE JI[10] [12]. HEACEEME, SRS ZMARARE, HEHT
BIZ BN ZRA03E T R0 B A2 s 13 2l 1 5 0003 ik UL PR e s LA B IR (n TL-6) 31, RAE R Ge
PEPLRAEF[14], SO RIE5E T S0 7 0 R 3 a 7 RO . B TR T U - ThRESGE - ik - 2
THEEFETE” WIIE IR, XA IR A0 175 5 B RN I 6 50 U T R B — - T A Co WL BT A

FEOHRGUTTH, ABFFEH, RIGAL SAS. BDI P4t 36 18 FE #4138 3 MCID #rifk, Tt IR 4L Ak %
PR, SRR TT V20O BRPRAS 1 et B R I I RN ABL - AS B3 F TR IR A2 18 1 0 L TS Bl 32 PR
HemEurPSL BT, R RN EAFEE G T HEAR4]. IUA 2508 S H K T
o ) o SR PR IR 20N, (ELA T 9 1 R AR 7S W] RE A7 TE SE R B 2 AL

TG, AT B BB AR PR T R AR IR AR M T A AN N, X R R AR AR PR
BAIIEA . R, MEE S IGEX — I R T ORI A e 5 IR RRBA A, AMA
iz s Zram i 35 B Jissh kb7 1 E 82 SRR IERAT, XF C BIREE” IR BE TR H
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