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Effect of Program for Pain Reduction in Patients with
Rheumatoid Arthritis: A Systematic Review

Jeon, Byeonghyeon" - Lee, Chang Hoon? - Chung, Chong Hyuk? - Lee, Myeung Su?

DResearcher, Rare Incurable Disease Integrative Medicine Treatment Laboratory, Jangheoung Integrative Medical Hospital,
Wonkwang University, Jangheung
DProfessor, Division of Rheumatology, Department of Internal Medicine, Wonkwang University Hospital, Iksan, Korea

Purpose: The purpose of this study was to establish the foundations for the application of appropriate programs for pain
reduction in patients with rheumatoid arthritis. Methods: The literature on patients with rheumatoid arthritis were found
on an electronic search site for South Korean academic papers. The search terms “rheumatism” and “rheumatoid
arthritis” were used independently. The combined terms “rheumatism and pain" and “rheumatoid arthritis and pain" were
also used. For the meta-analysis, the R version 3.5.1 program was utilized. Results: The meta-analysis of eight papers
showed a large effect size of -4.11. The programs were most effective in the order of aquatic exercise, aromatherapy,
self-help education, muscle strength exercises, and tai chi. Conclusion: This study could provide the basis for presenting
appropriate programs for pain management in patients with rheumatoid arthritis.

Key Words: Rheumatoid arthritis; Pain; Systematic review

M 2 Z olojA Aol @8BS AT BAZTAE FEAY
= A2 n XA Fch(Aprile et al., 2015).
1. Aol 24 FUFE| L Ao A= Bl 2|9 1444 Fae A o] o]

Hohs S B5 oA 359 gt i na e =

Sulg s PGS WA, AAE ArhEe] AgOo 2wy §hke] 7] 5270 Sith(Wasserman, 2018). @A) Fule] A
o] g9lo] Beksto] Zayof et A2t ofdrk(Aletaha, & Y S| B2 931E Y3kl | AE| oS AUNEA
Smolen, 2018). YHIA S 2 A2 HA T} 22 A2 HHES (Non-Steroidal Anti-Inflammatory Drugs, NSAIDs), 2
Aoz e, HE Y B PR 2 Qe §50] 5 2EFFUE LA (Disease-Modifying Anti-Rheumatic Drugs,
o]t}(Bas, Su, Wigerblad, & Svensson, 2016). F52] A|&-2 DMARDs)7} AR5 12 Qlth(Lin, Anzaghe, & Schiilke, 2020;
FAOIA A=) vlde ST A @49 &S Littlejohn & Monrad, 2018). J12{u of&g E-817F 8419

FR0]: ROE|A 2EY, 5, HAN e

Corresponding author: Lee, Myeung Su https://orcid.org/0000-0003-4270-0569
Wonkwang University Hospital, 460 Iksandae-ro, Iksan 54538, Korea.
Tel: +82-63-855-2025, Fax: +82-63-855-2025, E-mail: ckhlms@wku.ac.kr
-2 ATE RAEA R AL L2 AR R AN ALY HA w7 e TN EAY A Do 5te] o] Rol3 A Y (A 1-f-H 5 HI20C1951).
- This research was funded by the Ministry of Health and Welfare and was supported by the Korea Health Industry Promotion Agency’s
Health and Medical Technology R&D Project (Grant number: HI20C1951).

Received: Jul 11, 2021 / Revised: Aug 9, 2021 / Accepted: Aug 9, 2021

(© 2021 Korean Society of Muscle and Joint Health http:// www.rheumato.org



o gk HAX 2ol F
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o, $I71%F 0 2, 73 vhg 5o Thoket 2ahgo] Lheha
Qlt}(Alfaro-Lara, Espinosa-Ortega, Arce-Salinas, & Precis
Study Group, 2019). o]o] 221-8-& 435t 559 ¢35}
9} 7]1%5-Z21S 93t Bho] A (Jung, 1994; Lee, 2005; Mudano,
Tugwell, Wells, & Singh, 2019), $5-2-5(Kim, 1994; Kim,
1996; Siqueira, Valente, de Mello, Szejnfeld, & Pinheiro,
2017), &5 (Baker et al., 2019), o}=2n}.2 ¥ (Halder, Barik,
Dasgupta, & Saumendu, 2018; Han et al., 2010), R}z
W-8-(Im & Lee, 1997; Kim & Kim, 2014) 5 t}Fst x| 21 0]
S RERIC

oleig Aol lASH FAE Fote A B Bl
S5 Ao v Y i 2 AN = D ZAS vH
3t 9] 9]= 9] ©1} Oh, Ahn} Song (2011)2] T A= &
stk F4)0] £5 AAAITH 39T, Leeo} Park (200
o] Ao FA Aloll= 52 L71A 3L o7h =3 ,J_
1 5= =717 Frhal Baste] A tof wet Ao 23S
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ojFg % FulElA A H FFS A7) St 22O

ol tigt =S HeliA= o2 A2 HE Sk AAA &
g JPATE B, S8t $A4 atde 45
Sk HERE A o] Basith HEREA 2 A= T E 7A=Y
AFAIE Tt 229 B71HS she A4 Sl
(Shin, 2008) YIEQZ HEREAS A2 ThE A= an
£ A Blashes At ofYAT $AA 2AS Fl A4
59 7HH g 7hs 5k S W Eo]th(Lumley, 2002).

£ Aol A= ol A 2021 4€7HA] Hare Fupels
A SAE e s 285 Z=ado] 5 e nAl=
aNA71E 45kl HIEH A HERRA S Sdto] 7 &t
ARl =2 IS vjolgto = FutEl A WEY et 55 4
25 9 - =29 289 LAE niistaA} gk
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Ay
1. g4 A
2 A7 A= Frtel s BE g ‘_XP% o= ot A

22 HAgstel 559 P4
23U AA 2AnZ dolm, A

718 A2 02 HARehLA dolth B4 A 22

| Ehof et $-91Z 2obnz] Sfste] EL vehe
2 WA
2. BMU|Y =20 NYI|E

2 AFolM= Fobel s Y Rt 559 of"o ]3]
= Aol sl dob izt Sjofl A AR E A= e #
3}t WA PICO (Participant, Intervention, Comparlson,
Outcome) 7|Z0)| i) BA A =28 A5 gt & &
o] thARHP) = Bkl 2 A Bk AR A
()& Fobel2 A E o) 32 27 wgle] dhstel W4
FA A9, M AEH FA) T2 HET RS o
sk, 3k, v BARHC) e FA1E WA oS Aeke
2o AHsRon 44009 54 ATHO)E FEo8
At

Z QA= AR erskort = Ro] Aelo] SlojA] 27
222 Eatel g ATE BASE 2AE AN
AT BAT 412 B2, EEGIEALE 4 sk

.Lu
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l

I ARRHE oA S5 ol A A3 52 A7 o
A9 8 44 Aol A9t

B ATE 20219 04974 Rrbes BAY BAS A
2 A7 BaS F1 s B AR Ao]2 ¢l e
t]¢](DataBase Periodical Information Academic, DBPIA),
2kl SRR AT
Technology Information, KISTI), 3+=+2]3k=St]| o] EjH|
o] 2 (Korean Medical Database, KMbase), 3}
(Koreanstudies Information Service System, KISS), &<
T4 B A H| A (Research Information Sharing Service, RISS)
oll 4] A5}k,
ﬂiﬁﬁAVEWﬂ*”Eﬂﬂ*4§@°ﬁﬁﬂi7‘
5 QA 9lT Fobe A o B S ANDZ g, Fub
ﬂéﬂ@ﬁL«%F%ANDE%@4@§aﬁi4%d%
ch(Figure ol 4] 2= wle} o] 12} 418 F) 2] o]
oA 1,350, t=33t7]a g B Aol A 2,152, 79
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Ae] 17he, 23 BAARe 1Y, B

A} Aol A HAAE 13,264H 9] =7 F S5 6,084H] =
22 A Qe 3212 Y2 7,180H 9] =R o A A E-S 97

ForEl Lok Qe 6,654 =& A s, A543
ZA Z20 =B HSA T2 =87 486WH, 552
A2 AAIBFA] F2 =& 22H, NRCT (Non-Randomized

Clinical Trials) =5 7HE #| £J5}31 11¥ (Appendix 1)¢] =

ol s A AA 2 S AL, 55 54 23t
= AABHA] W2 =2 3 Al 9fste] HekE A4S AAIEH
t}(Figure 1).

4. 244 =20 B B

RoB £ RaRg] gL, Wl g4 25, Folxt- A
st A3e] 4e, A
98 F3n 3, BFEE JF T2 A 1B 9B
77H] G0 st B Eel AAEE 99

off thsto] AFARE FJE Fotol HIEH AF M =
L, e’ Bk’ 2 Boeth(Kim et al., 2011).

Table 10]4 R+ vfe} Zro] 11H L] RCT (Randomized
Controlled Trials) =&2] 4 Wr7t= 73z I HEH 9

¥ (Risk of Bias, RoB)& A3} %t}
5. BTN =20 KRR

B Aol A Wb A4S $I5ke] Rversion3.5.1 Z2 13
& olgsielc F50 QL 1AL FAe) £3HE B4
Slato] A - AL ©) W, BETA, A -2 2T
5 T2 4-9] Ao]s} EAJele] oS AT E REIE A
Z}o](Standard Mean Difference, SMD)E & 7}37](Effect
Size, ES)2 415}t (Higgins, 2011). B3 EI}27]= 7
H AFANES] 83 37|50 5YS B P2 HE 25
HA ko A, SAYH, Bt ans 74

Duplicates removed

" (n=6,048)

Excluded studies

(n=6,654)

No intervention type (n=486)
No valid measurement (n=22)

v Non RCT (n=7)
Ineligible outcome (n=3)

T Through DBPIA (n=1,350)
=3 Through KISTI (n=2,152)
= Through KMbase (n=1,438)
B Through KISS (n=3,075)
) Through RISS (n=5,249)
Records identified through database searching
w (n=13,264)
2 [ \
g v
@ Records screened
(n=7.180)
i >
)
:: ¥
Records screened
(n=526)
&) v
;:% Studies included in quantitative svnthesis
o {(meta—analysis)
(n=8)

Figure 1. Flow diagram of the study selection process.
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BIEY S A-85to] 4HE5HRIT Cohen (2013)¢] 72| w}
2} £337]+= 0.20 ©]A}, 0.50 n|9ke 22 g 1k37], 0.50 o]
/2, 0.80 H|Fk 7t A 7k=7], 0.80 o2 2 A7 = 3
Hateict,

7231137]9] FAA oA (heterogeneity) 7} ¢Jsfl &
T 7E BARS) w18 b I ghg AFE3ttt I gko] 0%
2hH o] o] 9l -, 25% e W2 o] A4, 50%EHH F
TL9| o] A, 75% ool o] A L & A5ttt

Funnel plot®] 39 A2 o2 gAY AL ST v EH O
73%o] Wil Bt Y B9 ST HFY 7heAol EAeR
314 gtct. Baujat Plot?] -9~ 28] = AL+F 0|23

I AF AYFE G o] 2 AR ARt A AT}
o] FAA T4l gl= A7 E EuH7 o HAs= =
H] &3 (publication bias)& Funnel plote 2 913191 &
7} ] EY o] 27 = o] Baujat Plotg 0]4-3}o] Z3t Bl & o
FFE T 4TS Uk

HIEYS Weh2 A2 2| 21 7He] Aol thet %91 v A
219 N &S AAsH= EAHH o]th(White, 2015). 2 A
Tl A= AP - AR o] Bt #EHAL, HIAE A AR 87
o] At tiste] £ F3heE, To2F, ok e, A2
] a5, Bo|R] 5719 A E SRR F B A+At
o} 2ol E &8l Kim¥} Kim (2014)9] A& A= 50
2 EFAA Y E S mlelE A4S A ST

o]

Table 1. Characteristics of Included Studies

CEEE
1. =20 At Sy

Table 11} Z+

°
A=Y L= T
AT =Y B2 EYAE, AR, SARE, A

‘IQI‘

B, 5505 28, 28 73R 19, ofzu} 2ol ik 23}
S == 5359] ¢ Graphic Rating Scale (GRS) 4H2.
2 71 @gte o, Visual Analog Scale (VAS) 2%, VAS9}
Korean version of Brief Pain Inventory (BPI-K) 5A|&%
19, Ritchie Articular Index (RAI) 1%, Korean Pain Mea-
surement Tool (KPMT), RAI, Pain diary 3A|Z% 19,
Athritis Impact Measurement Scale (AIMS) 13, Korean
Pain Rating Scale (KPRS) 1# ¢]%]t}(Table 1).

2. =29

nA
(]

7t

MO

ROBET-8 AHg-5te] 1=1.0] 2 7} A 24] v 44
Aol thal HIEY $18 e o] 5, Al Lo] o)

. Participants (n) Intervention
No First author —— T Outcome
(year) e Cont. Vs uration/ esslons /Lengt] measurement
(min)
1 Han (2010) 24 19 Aroma therapy 4/28/N VAS (0~100)
2 Im (1997) 10 10 Self-help education 4/4/180 GRS (0~15)
3 Jung (1994) 20 17 Self-help education 2/14/N GRS (0~200)
4 Kim (1994) 17 18 Aquatic exercise 6/18/30~60 KPMT, RAI Pain diary
5 Kim (1996) 11 10 Aquatic exercise 24/24/30~60 RAI
6 Kim (2014) 24 25 Self-help education 4/1/20 BPI-K, VAS (0~10)
7 Lee (2001) 14 14 Muscle strengthening 16/48/30 KPRS
exercise
8 Lee (2005) 16 15 Tai chi 6/6/60 GRS (0~15)
9 Lee (2006) 32 29 Tai chi 12/12/50 GRS (0~15)
10 Park (2001) 20 19 Self-help education 8/8/N AIMS
11 Park (2008) 19 20/20 Aroma therapy 4/12/40 VAS (0~100)

Exp.=Experimental Group; Cont.=Conrol Group; N=Not Report; VAS=Visual Analogue Scale; GRS=Graphic Rating Scale; KPMT=Korean Pain
Mesurement Tool; RAI=Ritchie Articular Index; BPI-K; Korean Version of Brief Pain Inventory; KPRS=Korean Pain Rating Scale;

AIMS=Athritis Impact Measurement Scales.
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HIEY 91 W ol 2, Frofat, ATtARe] w7kl sl vl
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3 HIEY §F 32 o] 0, B Aaxtm of el ‘HlE
A W3 ol 113, A Aapr vof tfsf ‘HlEE 9 B2
o] 99, tjAIA}Le] E2FE 3} Institutional Review Board (IRB)

¢l oo Auprane] tisf HIEH AR5 o] 18l gltt
(Table 2).
3. 850 &S nlxls M =21 37|

Fobels HEHO| 5ol dF= ] ]%% Hel iJ—F‘Q’
A7) el 1189 == 5 2dige
© Park (2001), Park, Kim7} Oh (2008).4 SEEREEEEY x}
5 B7} AIGS AFEHA] Z-& Kim (1996)2] A7E A 25
& 89 Ao oA HIERE A S A AISHAT. WA 88 =
Bo gt 524 A2 A7} chi-squared test ZHo] 140.93 (I’=
95%) 2.2 Atz 2] o] Ao] leF Elof HP AV} K A5k
tt a7=37|= 4112 2 47375 ey lthFigure 2).
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I
[
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4. Hlm:EnI

A

A

olget 2T HIEH A AR FH5o= W
SFE| A3k H Yt} oo o] 3t A7} o] A F oy gFH LS
A vH=A] gR1517] $18to] Baujat Plots 0]-8-5}of £4]
3+ A3} Lee (2005), Lee (2001), Kim¥} Kim (2014), Jung
(1994)2] 477} o] 0] 9 28] Lee (2005)2] 477} J 3

Funnel plot

5. HER3 HEIEM

Fote A A Y B5 Ao FFgFE R Ao Ayt
<915 &7] AR UIER A HE R A A} 2525, ol2uta
H, A2 2, 287335, Blo] (] o2 Al Qg
AT A5 AT BAE F-2A o] §lAtH(p=.3533)(Table 3).

= 9

2 AT AL Robe A BAE BR0) B5ol AL uA)
154 27 TR 1we] F3HE opay] 9fate] 1189
RCT o] tisto] A4 £ s 3sk3laL, 88 <
T-oll thste] mERRA I Y EH A wlERE A & AAJSHIT &
A 22O A VS vIdSH SA 22IHS A8 A
Tl @3t a7 FE3HAT

AR =20 A4S AT EH, 1990\ o 5§ 2000 thof
SR E dF7F 99, 20109 o]% drE 7 2H O 2 2010
d ol s A7 A4 E A7 RS 2HAIsH ©]
AT YT IR S BT A= A A
of thst A7 F7hst ot vl SX—'! 4 22280 e
A7 Ao vulalgl] fEe R 24 Te
oles BEY BRje] IsES Aumrﬂ SERTErE
2339 A U 74, G50 24 5= % oF40%9)
R B E SHSHA "okl RS THRubbert-Roth &
Finckh, 2009). w}2hA] Fte) B9 2| 2olA A4 A7
o BAg-g Hxolainl w2 £IHE Yo AE FEEE, A 5

L‘H]

o] A Yetstth 22 AFAA A5 A vI-GE S 22 TH 9 3
Table 2. Methodological Evaluation of RCT Studies Using ROB Tool
First author sRe:?iiI; Allocation E;Edcigi?t]; B;Ecclér;r‘lgezf Incomplete Selecti.ve Ot.her
(year) PR — concealment I Qe — outcome data  reporting bias

1 Han (2010) Unclear Unclear High High Low Low High
2 Im (1997) Unclear Unclear Unclear Unclear Low Low High
3 Jung (1994) Low Low High Unclear Low Low High
4 Kim (1994) Unclear Unclear Unclear Unclear Low Low High
5 Kim (1996) High High Unclear Unclear Low High High
6 Kim (2014) Low Unclear Unclear Unclear Low Low High
7 Lee (2001) Low High Unclear Unclear Low Low Low
8 Lee (2005) Low High Unclear Unclear Low Low High
9 Lee (2006) Unclear Unclear Unclear Unclear Low Low High
10  Park (2001) Unclear Unclear Unclear Unclear Low Low High
11 Park (2008) Low Low Unclear Unclear Low High High
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o] yaE|ojor g Aoz AR HT}.

B oM AYE ATEL B2 AEE 2557 Y5}l
choRet ETES ALS ST AL E B 5 7P Hol A4 E
AL GRSY T GRS B2 AL S 2A3}7]9 4o &
AU A 3E 4= Q1 AL B3 A, T H| 1 F4o] Hot
470l ek 22 $5¢) ol e)Eat Bl 9o
0 WEPE0| W2 A F YR HEY HAo] 55 A%
2 Z7} 2 o|§3} x| F5h= 727} QJth(White, 1998). E3H £
Zo| thagt WL SAl] ety Rk vl itk
(Kim, An, Lee, & An, 2003). thetx] 59 H7} A] thokst =
HE 13T 4 9= McGill 2 HEX U 29| 3, 9jx®m
ghotyzt F5ol tieh 2 55 AT = Y= BPIF 7o of
3t 18 D Q3 Aol

2 89514 & ant=7]|E Uehgtt ol ol2ut e Hak k2
e o] F5o Y= mA= viehEA dFd el U
3tk (Kim & Bang, 2015; Kang & Seomun, 2016). 181} 4=
T8, o5 78, BolX|7t F5oll 9% HAl= vE
2o AT AT 57 B2 2 AT AT ol S 1Y
TH(Yun & An, 2014; Park & Kim, 2020) £ ¢ILof| A £31137]
7F3A vt olfi= 24 E dFSol AB dTe e FA
mE0We) YRR BN Haste] 2 ANE)E B

o] Ao 7 Azt

'b‘XH Z2I9 230 L9415 &7 fls I EH = veE A
dAIGH A3 2587, of=2 e Y, A2 us, 257
2, gholq] 202 Bt Yot 2FLFH 42T
2290 2 HE Lee 20099] AT 5

T; -
r

=]
Ho

SR AT SHS| AP folels BRGS0l Al 08 2RIBuCE5R o 2 A
Fol v 34 T2 el AN WF B/ FAMS  Sloky BIshe] 2 ATe) Ank9-9) vl S Syt g
Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%—Cl (fixed) (random)
Han, 2010 24 -12.25 45300 19 1.16 10.0300 :h =176 [-2.48; -1.05] 23.6% 13.8%
Im, 1997 10 -2.30 1.9000 10 040 1.2700 i -1.60 [-2.64; -0.56] 11.3% 13.4%
Jung, 1994 20 -43.55 10.5500 17 37.59 13.8700 = -6.52 [-8.22; -4.82] 42% 12.4%
Kim, 1994 17 -10.35 59900 18 5.94 0.4400 + -3.81 [-4.96; -2.65] 9.1% 13.3%
Kim, 2014 24 -117 04400 25 0.84 0.1400 ) -6.11 [-7.49; -473] 6.4% 12.9%
Lee, 2001 14 =-293 02100 14 -0.15 0.1000 —— o -16.41 [-21.11;-11.72] 0.6% 6.7%
Lee, 2005 16 -0.18 0.0600 15 -0.13 0.7600 -0.09 [-0.80; 0.61] 24.5% 13.8%
Lee, 2006 32 -2.78 09300 29 -0.52 0.2400 =3.21 [-3.99; -2.44] 20.3% 13.7%
Fixed effect model 157 147 ) -2.38 [-2.72; -2.03] 100.0% -
Random effects model < =-4.11 [-5.80; -2.43] == 100.0%
Heterogeneity: IZ = 95%, © = 5.2004, p < 0.01 ' ' '
=20 -10 0 10 20
Figure 2. Forest plots of the effects of programs on rheumatoid arthritis.
Table 3. Result of Network Meta Analysis
First author . 0 9

No — Intervention TE seTE SMD -95% CI 95% CI p-score  Netrank
1 Han (2010) Aroma therapy -0.8497 0.3218 -0.8497 -1.4803 -0.2190 0.7191 2

2 Im (1997) Self-help education -0.1880 0.4484 -0.8102 -1.2108 -0.4097 0.6995 3

3 Jung (1994) Self-help education -0.9513 0.3500 -0.8102 -1.2108 -0.4097 0.6995 3

4 Kim (1994) Aquatic exercise -0.9513 0.3500 -0.9513 -1.6374 -0.2653 0.7872 1

5 Kim (2014) Self-help education -0.9900 0.3042 -0.8102 -1.2108 -0.4097 0.6995 3

6  Lee (2001) Muscle strength -0.5702 0.3868 -0.5702 -1.3283 0.1879 0.4981 4

exercise
7 Lee (2005) Tai chi -0.0113 0.3594 -0.2779 -0.6832 0.1273 0.2626 5
8  Lee (2006) Tai chi -0.4098 0.2528 -0.2779 -0.6832 0.1273 0.2626 5

TE=Treatment Effect; seTE=Standard Error of Treatment Effect; SMD=Standardized Mean Difference; CI=Confidence Interval.
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