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| Abstract |

Purpose: The purpose of this study was to investigate physical activity as a risk factor for neck pain recurrence using the National
Health Insurance Data Sharing Service that utilizes a nationwide cohort in South Korea.

Methods: Medical records spanning a two-year period were extracted from the National Health Insurance database for 541,937
patients who sought healthcare services for neck pain (ICD 10 codes: M54.2) in 2020 and completed the national health
examination survey. Selected variables for analysis included age, gender, health insurance premium decile, regional health
vulnerability index, body mass index (BMI), acuity, blood pressure, and types of physical activity. A mixed-effect multivariate
logistic regression analysis was conducted to examine the recurrence rate of neck pain and identify risk factors for neck pain
recurrence.

Results: Among the participants, 124,433 patients (23.0%) experienced a recurrence of neck pain within two years, with higher
recurrence rates observed among older individuals and females. Regression analysis revealed that the risk of neck pain recurrence
increased with age (OR=1.51), being female (OR= 1.10), being a medical aid recipient (OR=1.51), and having anaerobic
(OR=1.04) or vigorous physical activities (OR=1.06). By contrast, an increased health insurance premium decile (OR=0.96) and
having moderate physical activity (OR=0.97) were associated with a decreased risk of neck pain recurrence.

Conclusion: This study highlights the importance of moderate physical activity as an effective strategy for reducing

the recurrence of nonspecific neck pain, underscoring the necessity for personalized physical activity programs for patients.

Key Words: Neck pain, Recurrence, Physical activity, Risk factor, Big data

tCorresponding Author : Mi-ran Goo (mirangoo@ks.ac.kr)



102 | PNF and Movement Vol. 22, No. 1

M E=0
-1 O O«

2] AslelA] B3] WAl
SRS % ShiE AHA AR Hge B2
219} 59 A3tet G o] Ao

S

Hl7HA HAAA ABH o R 2 A

7]§_E]—(Perelra et al., 2019) NEATE T3
[e]

Hd

Lo

o

Hol w N
[e)

H|E o
)
ol Qi 3 T ol HEH

i S ¢
JPU
1rn o ol

A 3}o]th(Kazeminasab et al., 2022).

B2 220 =0 ub HIEo) 3 AltfjRo s Be
ZE ol Adtshs 545 7HA1AL 7] wigel ol=
A% AAA vlgo] Aol vA= ¥ v 7
AlZITH(Jun et al., 2017). The Bone and Joint Decade
2000-2010 Task Force (BIDTF)2] th+& ¢7to] w2
W B 22 AL gz 2 60%7) 19 o]ujof THA]
202 YERFTHCote et al., 2009).

o J

A2 ATES B §F BABO) A B 5FS AL
T ohyat TG Hold, o] F YRE A3 B
£% ool AP YA g A= Urks 2

& 1OjF9ir}. Irgens (2020)9] QoA 435 B2k
1206139] g S5 A A3 B 20

o7 AHAE o] gti(Jahre et al.,
2020; Jun et al., 2021). ThoFst 9 @ 452 BIDTFO|
o8 Aold 249t 4y Qs Lol

o] 2Fth(Haldeman et al., 2010). 7214 Q@ AZ = A,
=R 7_].]_0]\_ A 9 AR A Alejel 2o o] LslA]
S48 Tk ofuel, BMI, AHA|, 25 A=, AAE-S
M1} AAA EA4= bk A4 a4 &

lrl

4 o

AZAAA o S B §7 UEL HTsC
T O ol v H 23
of 14% aRith= Zlo] HiEH7|E= §)
(Sitthipornvorakul et al., 2015). wg}A], o]
YHMASE TSI 54 7hse Fone) A2
= A=l 85171 dhizell 1 F7HAR1 A7t 2
Q3F Aol
o] 4-=0] Xﬂ Al

Oll

]_

;-

i mE

My Ho
> o
o P>
P
rlo
o &
T
g
i

HE ot
o)
o of

o
(T
=2
B
jakn)
ftlo
){E rlr
fu
_?L

Uiyt
w R

Loy 1o 30 o
@.
o
LT
(42

2
In
=2

o
F

o

)

ol

o,

Q

ok

B

&
2
f
i

T o

o
o

o

>

i

o
o
m
O

087 5
i
=

N

$0 1
rr

Y
v

"

>
Rl
-©,
1o
-,
<

o oo
)
T
ot
> =2
ol
ol
|
o M
)
>

©
fr
It
ofit
o|\
fijo
ut)
oo
‘
c
B
rlo
>
ol
i
)
2 4

e
)
4,
Mo
S
>
i)
ROl
~
>
o
1o
_>|~1_“
o
jubo}
filo
o
ot
ol
P‘L
Io 1) S o SN S

2N

__UL‘
30,
2
>
e
o
e
2
i
[
i)
=
=
>~ ;9‘
4
o
e 12

WS 2719 32
, 2017; Kim et al.,
?i Oﬂ e
2717+ 13.9 7ol

27

24 7)7ko]ek= HoltHiun

2018). Jun 5{2017)0] 233t
g A5 B %
Bk ABA7]E 12512902 QA 2 Aol
&= ojo} Fupel a‘«—aﬂm dELS Ao 9 1
g 2A24E M) shelch 2017 de] Wi
Cochrane 2|30 4 WA EES 93] 283 AATF
I 950 AE SFASIAA, T AH] 2ASE
o vujsikn ARAG 1 ol e AE 2]
of B3] 27 o|F L FAy|7o® 8 AT



MHESL HIS0H | 839 e | 103

o] Alg|AJo] Wolth= 7 o] % thGeneen et al., 2017).
o] A &4 A flEiME FET AE 27
2} 71 2Zo] 7153 AF A o] "Qsic)

271 2149 glo|EE 2e3l dts & e glo]
E] X-L:L/HJ_}_ H]_Q_ EE O] ]3"0]]5—1 /\X1 D] Hklo

7Rsail g olell & £ $IHRe] A7 i)

FEF AE 2710k 71 24 7Rbe] A72 TP
wolck BARAE 2 B50) Azt 1 1l
et 2L olsl7k FEG Alefol B2, BIKE FHo]

U 7} Aele] dolels swe o At Bas
Agolth. AT awle] BB R
Health Insurance Sharing Service (NHIS)2h= A7t 23S
tlofE 3-f AH|IAE i AFAksol] 2Ake] 9
2 7120 M2 5 UEE Shck of A¥lAs 200
URE dietl=e] 2 o By VAR E ¢
Aot AEE e A= AT 7150] S 2e =
o] A7 B3 dlolElE AlSRITHNHIS, 2018). ©]=
Nele] 7|EAel AR, A7 7|8, A7 A% 718 4
A 715 = E3SHH, 20029 oF 4,765%F T ofl A
2018104 5,161 WO Tyl AF] QHEA
SO 100%)2] 9|2 |%S Eakst ok ket
A, A7 BlolE Bf AUl
559 Aol tigt oJsiE AT
3 = 9)e ZAojth

+ National

o] ALt A7} AZRE dlojE TH AHAS
Zgote] & FHoe WS e A5 9= 7
=g s 250 A% B 4 B
ol % §52 @ T Wl AL ES 2L o)1
TEI Aol g 71 Floleh. ERF M2 WE ot
B FH7170 2 Q3| o)F AFEA vehd A
29 2AS % ok slel

m
ut)
4o
K
m
2
N
P

15

mtﬁ
£t

5% BAE 24 472 59, & 539 4
7 AR A AABE] gl dis) 2

=
re
-l
IE

e v 2450
Folek 1) 184 ool 49l
%Z{ CD 10 codes: M54.2,
A3t 8k}, 3) AofsFS
A G 2 AHTE 2
2}, 20209 7] 2 o]
270 o1 A 439423941 0 7
codes = EA Yelo g 9|3 Ho]
HF5(M40), A F=STE5(M41), 25
A 2 Z(MA5-M49), HZT)A34%)
(M50M51) A A5 A(M54.0), AETHES(MS41)
= A QJstlom Hw wE ol oo s QIgh &4
(310319)5 TS AQAFTE o] F 20209 & 5
2o s 2 1182230 02 Yehyth 3xE &

o E&

r &
ot o

N 2L

[nm mﬁ i
o o
H

e

o

N
b AN

0

1

ot
Of

08 =
_r‘rlrloJ_x_.N
Xo g
oo o g
= 2N
ESk
rr -

[
ro\‘nio-ll"j
ﬂn§£

o
N
2L
A
= Yy IF“ j'g‘
a
»)
5

iy
rlo

Ty

e oo £ & o pT m gl o

M oy
oN o ¥

iy
N
Y
>

45.8% Q1 541,937 9] A2 A dold &=
5 AAEE 2] AR gt IAER Vet
AA] ol gt Al 7HA] AdZollA AR 7 EA)sH
Qoo 7 gm wuE 8 s oo} 2ok 1)
DA S%: 541,752, 2) A S 95 541,855,
3) FEE 9% 541,754,

2 2% u g B

) dlojg +&

AR IAARE L8 A8 AE 2011F ©|o|ElH|o]A
7F FzE FEEeH oAl 7] AR R s
A=t 1) 484, 2) AR7|Z, 3) A7FEA, 4) =2
29 5) A57IH & Aol FAof g A4 a
A7 A271E 227 A2 dlolelulol o] U4
23150k A4 87 do|guo| Al RS
718 YHE vEste] AZYHFR B9, o5
Abrd 52 Eghelch AR7|E doleuo] Ak

mlo



104 | PNF and Movement Vol. 22, No. 1

R7| 5o dFE = WEER Haga, Ya7izh
Ay, oFAA] 5 A Holut oA Al
Fololl Bt FRE L qlrk 217X wlolE o]
2 A=l qido® eix)s A7zl digt &
25 AlFsith o] T & Aol Tasgh w4l BMI
(Body Mass Index), A2, @, 18]11 AR &0 2
3 37HA] S FESIGIT ARl w3t Al 71

FEL ohat Zo] AREa gtk AYe 52
‘ool A o] 7HE Hw T2 PARCE o] gol
7 AP HlEo] ol FUtehe 52 HakTh &
o] W& FEAY &o] ol 7MY, FEE 52
“Haur &, AguEe] 23 S Hanct
ol 2w @.%7%1% o] o7k 7HE, RARA S5
e M L e e

2) A W

2 AT FEUeE 5 55 AR Aoetdd
o} AEke] 7|28 Mz B 2203 913k QuYo)
X227 349 5, A AW g Aotk ok A=
2 530 ol YUYt A= Hx B T
30| 277 |7ke g 7hste] Az A olshA] ¢k

& wpAEt ?JLH J UAA| 2 A ofs}al, o= 7]
25k v AURe Tk 4 8L g
AFHNEEHP) = AAE BT AAE o=
Helaigieh, AAH BAS AR EHe
BML, Al 7)), Aela7)e akshlet
AAEFo g AE2 T YUt oY 25
& A4z 2o, o Al 7 o Bas
Atk 0, 1-3Y, 4-7¢

= 552 thagle EAo R o= Aot} uet
H AFRSE AT SFRASE B2 Hols)
of TA &4 Al I G Bl APk s
L 7]E B3t o7s|2S ugo R ot AR H B4
& Zakaioeh 71 REAS to|, 44, AZHTR
E 9](Health insurance premium decile), *| <X A Z|oF

Z4>(Regional Health Vulnerability Index)= 4174
ARRPRE IOTHE 74]4&104 °U1 I HH

SJefel AFRF A%elct (P 2016) A4 5
ol 22 whg A MPEYIZL WYKL B AU
2wy A BelX R AW 5 EFsech

TSl Biise] B & WEIS, AR7I7E A
e % xgaﬂam m}aw e B ot

= é% afefstr] H H 55 A= A
(Recurrence)Q} 1 A] ¢k 3xK(Single episode)d 2
7| 2GRl H1H °]XP: & 5rote] 7leEA stk
555 XH‘:‘*Oﬂ FFE A= AFUAR] SHH
| Sl s 2228 =3ay) 3l
(Mlxed effect multivariate logistic regression model)
AAEHAEE A9 ¢ 9] & Hrandom effect)7} Q)
Aom 7ele] AeEel WS muli-
leveling 42 A9 o] ), A7kR AR Hole}
A u A Hot B BHAS 5] 9
o 105915 35912 Sastol HARY o] g
SEAUTH (1) 1229, 299): 3-89, 35k¢): 9-10&
9. 2= FAEAS STATA(Ver.17)& ARE-3H3ITH
FAA foeE2 0052 st

nd
o
ﬁ?ﬂ
re
ol
ol
N

=

1%

to e Mz w
~

1. BkXbO| QUHERQ

1
ol
o|N

Sh S0 AEe 50(24.6%)2k 40T



MHESL HIS0H | 839 e | 105

Table 1. Characteristics of patients with neck pain by recurrence pattern

Recurrence type (n, %)

Characteristics
Single episode (n=417,504) Recurrence (n=124,433) Total (n=541,937)
Patient age in 2020 (n, %)
Less than 30 years 40,362 (9.7%) 10,387 (8.4%) 50,749 (9.4%)
30-39 years 74,240 (17.8%) 21,415 (17.2%) 95,655 (17.7%)
40-49 years 94,605 (22.7%) 27,559 (22.2%) 122,164 (22.5%)
50-59 years 101,343 (24.3%) 32,019 (25.7%) 133,362 (24.6%)
60-69 years 72,188 (17.3%) 22,458 (18.1%) 94,646 (17.5%)
>69 years 34,766 (8.3%) 10,595 (8.5%) 45,361 (8.4%)
Sex (n, %)
Male 181,717 (43.5%) 52,201 (42.0%) 233,918 (43.2%)
Female 235,787 (56.5%) 72,232 (58.1%) 308,019 (56.8%)
Types of health insurance
Households 43,702 (10.5.%) 11,142 (9.0%) 54,844 (10.2%)
Employee 256,451 (61.4%) 83,093 (66.8%) 339,544 (62.7%)
Insured 113,023 (27.1%) 28,511 (22.9%) 141,534 (26.1%)
Medical aid 4,328 (1.0%) 1,637 (1.4%) 6,015 (1.1%)
Health insurance premium decile (n, %)
Level 1 40,995 (10.3%) 13,090 (10.7%) 54,085 (10.2%)
Level 2 27,751 (6.8%) 8,978 (7.4%) 36,729 (6.9%)
Level 3 30,420 (7.4%) 9,894 (8.1%) 40,134 (7.6%)
Level 4 34,342 (8.4%) 11,057 (9.1%) 45,399 (8.6%)
Level 5 38,077 (9.3%) 11,672 (9.6%) 49,749 (9.4%)
Level 6 40,887 (10.0%) 12,008 (9.8%) 52,895 (10.0%)
Level 7 43,099 (10.5%) 12,346 (10.1%) 55,445 (10.4%)
Level 8 49,005 (12.0%) 13,940 (11.4%) 62,945 (11.9%)
Level 9 52,734 (12.9%) 14,868 (12.2%) 67,602 (12.7%)
Level 10 51,728 (12.7%) 14,127 (11.6%) 65,855 (12.4%)
Regional Health Vulnerability Index (n, %)
Level 1 40,215 (9.6%) 11,086 (8.9%) 51,301 (9.5%)
Level 2 34,215 (8.2%) 9,527 (7.7%) 43,742 (8.1%)
Level 3 50,548 (12.1%) 14,513 (11.7%) 50,548 (12.0%)
Level 4 44,056 (10.6%) 12,878 (10.4%) 44,056 (10.5%)
Level 5 49,954 (12.0%) 14,381 (11.6%) 49,954 (11.9%)
Level 6 37,879 (9.1%) 11,038 (8.9%) 37,879 (9.0%)
Level 7 51,762 (12.4%) 15,813 (12.7%) 51,762 (12.5%)
Level 8 40,953 (9.8%) 12,614 (10.1%) 40,953 (9.8%)
Level 9 36,264 (8.7%) 11,590 (9.3%) 36,264 (8.8%)

Level 10 31,658 (7.6%) 10,993 (8.8%) 31,658 (7.8%)
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Table 2. Physical condition and behaviors of the patients by recurrence types

Recurrence type

Physical condition and behaviors

Single episode Recurrence Total

BMI (index) 242 (3.5) 24.1 (3.5) 242 (3.5)
Acuity (Decimal notation) 0.96 (0.36) 0.96 (0.36) 0.96 (0.36)
Systolic blood pressure (mmHg) 121.9 (14.3) 121.8 (14.3) 121.9 (14.3)
Anaerobic physical activity (n)

None 279,942(67.1%) 83,008(66.8) 362,950(67.0)

1-3 days a week 101,717(24.4%) 31,027(25.0) 132,744(24.5)

4-7 days a week 35,751(8.6%) 10,309(8.3) 46,060(8.5)

Vigorous physical activity (n)

None 242,530 (58.1%)
133,568 (32.0%)
41,397 (9.9%)

1-3 days a week
4-7 days a week
Moderate physical activity (n)

None 154,382 (37.0%)
165,204 (40.0%)
97,822 (23.4%)

1-3 days a week
4-7 days a week

71,623 (57.6%)
40,203 (32.3%)
12,534 (10.1%)

314,153 (58.0%)
173,771(32.1%)
53,931 (10.0%)

46,065 (37.1%)
49,420 (39.7%)
28,859 (23.2%)

200,447 (37.0%)
214,624 (39.6%)
126,681 (23.4%)
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Table 3. Summary of coefficients from a mixed effect logistic regression model examining the association of patient

and hospital factors (n=541,937)
Variables Multivariate model
Odds ratio P value 95% Confidence interval

Age

Less than 30 years Referent

30-39 years 1.10 0.00 1.08 — 1.14

40-49 years 1.16 0.00 1.13 - 1.19

50-59 years 1.28 0.00 1.25 - 1.31

60-69 years 1.38 0.00 135 - 1.42

>69 years 1.51 000 1.46 — 1.57
Sex

Male Referent

Female 1.10 0.00 1.09 — 1.13
Types of health insurance

Households Referent

Employee 1.38 0.00 1.34 — 1.40

Insured 0.97 0.02 0.95 — 0.99

Medical aid 1.51 0.00 1.42 — 1.61
Health insurance premium decile

Low 20 percentiles Referent

Middle 20 — 80 percentiles 1.01 0.03 0.99 — 1.03

High 20 percentiles 0.96 0.00 0.94 — 0.98
Physical conditions

BMI 0.99 0.21 0.99 — 1.00

Acuity 1.00 0.75 0.98 — 1.02

Blood pressure 0.99 0.09 0.99 - 1.00
Physical behaviours

Anaerobic physical activity (none) Referent

1-3 days a week 1.04 0.00 1.02 — 1.06

4-7 days a week 0.99 0.74 0.97 — 1.02

Vigorous physical activity Referent

1-3 days a week 1.02 0.01 1.01 — 1.04

4-7 days a week 1.06 0.00 1.04 — 1.09

Moderate physical activity Referent

1-3 days a week 0.98 0.01 0.96 — 0.99

4-7 days a week 0.97 0.00 0.95 — 0.99

The following variables were treated as covariates in the analysis: duration of first episode of neck pain, length of stay in

healthcare at first episode, and types of physical therapy.



108 | PNF and Movement Vol. 22, No. 1

24FEAHOR=151), 1-33] FAH: $-5(OR=1.04),

283 2-5(1-33] OR=1.02, 475] OR=1.06)°] & 535
ko] Q3 golo g Yehyith v =& AR
2ZFOR=0.96)9} T5&=2f 2-&(1 m OR=0.98, 4-7
3] OR=097)C & 2 o] 032 L= ool
A2 YEFGTH(Table 3).

V. 1

e

A 32} FFTES 22 L5} A
oo w2 Auka) AR eHsate] dAlS af
0|2 ¢Jsto] o7 HF Y] glolElS
o]-8-50f 541,937 2] A= 217 A5Gl o

=
TE BAOA o AR ol A, el o)t
FUAE B BF A 919S F7A1E 9B
Al A

_cL
>,
2 oon X

o1 ATATl N gl $IAeL XIS A
O] tH(Paksaichol et al., 2012; Shahidi et al., 2015). ?jeé
Ao B =290 u|3d 12 AA RS 7 st
FolxE2 HilE o] 2th(McLean et al., 2010). THA4
50N AHES v SRS AHAEkAL glew
(Fillingim et al, 2009), £20] |7}7} ¥& 2|7 B2
off thet chagrge] Qlof Juzte] 513t Zfol 7t 1

i_ﬁi::lrlroﬂh‘.u%rﬂ

1 H31 QlckBartley & Fillingim, 2013; Samulowitz et
al, 2018). o]= A}FBEEH o2 FAH Ao 7]Z20]
L} fH(gender norms)of] whe} AuHA Q] FEIE Hol=
AR AME7IE Tk HAS AEH AHow 2
ol FA =L 747“’1] g R AAE Foke wH,
S BEd Ui 54 Beshe e e
J_EIE](Ahlsen et al,, 2012). whabx] AA| o] 49

f_s% F2Ra7k sl ] ojg AA AR
S50l ° Foket ARIAE Aol F7F A+
7} ¢ @23t BHolt) Global Burden of Disease 2019
il W2, § 552 d0r) S s0oh 2k
Uolold 7 e MBS Bl F A% Ui
Ao L]-E]-L]‘E}(Shm et al., 2022). °o]= =-3}of =
Hzgzel Adsele B 1 gl e
245 AEdaR AF Ao osE Aolth &
Qo] ATk He 71 BA50] T ke o

Aol Higl B =2 A AES 7 Ae TR
WoZT girk. Mol Al ARIAbe] M]3 e
$2 A

AL

NI

o

me S 2 O1(0R=1.38) AEG‘Z} 1

%, B4 AAA 5 o 2o 9
1ol 1 ZEo] Slek(n et al, 2017). TG AT R,
2T, BaETe] B, TEECH 5 Tkt ALl
N 220 F7HE Q18] WA A9 2Ed
99, 8oL 34 o] 55| Az e clzte]
9lo] R QIthJun et al, 2021; Jun et al, 2019).
gebd % B3 AT 84S Wil 98 B
Ao B4t MY HAL olafshe Ro] FaT
Aoleh. % we] TIPS x4 A, o], 4
A g} 2 ThoFe 2908 FUHOR T2l
Akstotof shel x|z Alel Qo el W
Aol "ag ol

AN Bt ool B 5ol A ofashe
gl 9lo] Exo] B B4 et mejsolof 3 Ao]

O



MHESL HIS0H | 839 e | 109

c}. Hagen 5(2005) o] ZAFeE Aol A 6ube] 24}
£ F ABAAA A9t e BRE Aolo A o
e 2BAAYH WIES Uehgich. olet
AR B AToA AAR R B olf e
9] 2829]) AFEo] 1A (ke 289]) AE
of Hlal 5 5] A idle] o whe Ao pa
9ITHOR-096). Bt ofu]e}, o]z ate] 29 9]
dAx F MBS AWIRNE ekl
(OR-151). o] AuH ALsl A 0.2 HoF A%
o Qi FAE0] o A L RAHAT W S
o wow oft & BEAUL| ANE AL 4 9l
2 mojZe). ofo] wet YRATAEL Al
2 w4 westel WY ARAYL 53
7 9le Aelek

il

A

i o ¥O

ek
fo 2 do

t
2
-+
fr

2
-,
i_g‘
m {

o

(e}
Iz
N
P
(o] rgl_,‘
Mo
(e}
oo
X

ox
of £
o rlo

mo o

ad
il
ok

[}
[¢]
nyo 1o
(o]
(e

o
1 T
i
)
mlI

Ho S o
ofy
fo 4m
ot

N > ok

_()‘L
2
i
B
-

5

il
0o,
o
o
i

i
o M
ol =
B oo
N
o g r
2 o2
)
rf
2
u

o

(o]

H1 ¥ © o o

2
O

RUR
42
P~ O
O
flo
zog
ofl
Mo
o]
filo
EL
il

o b

ol
)
A

2

l
ol
X
il
2

o
2
e
Ho
oot
o
N
N
>
my

E® T
ofy
ol
H
Mo
offl
flo
>, (-
P
_ﬁ‘
55
filo
4> oy

lo
ol

ORI

Lz g

n (
>
>
X
fr
2,
ol
N
1o
et
4
o
o

il

23
Jr 1 fr
;

N
o,
flo
L e
RUOEEN
=
32
fu)
2
Q
ol 18

rlek
X

flo ofn
il
o
wn offl
filo
=

N
me
o
o
_OIL
rir
5y
<
flo
[
ot i
N
o]
o

=
R

5

3% 71 5
(OR 0.97). o|efah WA 414

i
o|X
g
oZ
2
ol
fof
i)
—E‘
e
o
=
i
+

e
offt

o lo
Jo
oftt

~ B
ol
T 32
N
)

I
offt
olN
)
o
=2
ol
o
<t
fo
B
e
ot
%0
o
o
>
EL
K

(¢}
(¢

Atk Jun 021)5-& T1EL
= ZARRE Al A AlA|2

S WA dn7E g
A9k s At A A 252 A (International
Physical Activity Questionnaire; IPAQ)2] &3} = H &=
£50) PEHALWEEL/ IS e ke
SE ASAROnE AASE o mIle B
AT} e ATE BAFAA, AALE] 3
of tfgt Eoks 2 el Azjel JHHoR um
Bosht. @A) AABES S 2 2 52

o 1o

ol g
ot

< 3%

e ol i

= ok

JH>LI' )

i)

_ll'f.] I:‘O

{0 ol.m l-O

L=
rir
L

—

Kl

i

1o
it
oz
i
2
2
)
>
rir

2
lo oot
1
BN
>
<t

by o
a3
—_>‘~I__4‘l
m (0

£ off g

B 1o O]
B fr

=
oo =9
e S o

F A7/t 2aF Roltk
A

ANgen 5 5= AR o]

e
i
(2
S
o

Q
o
£
(o]
__)&’
X
o]
i
IN
N
>
A
=
52
e
fr n
o > n
S )

)
Ir
)
o
f
|
1o
R
N,
o
ofN
>,
>,
N
l‘LU i)
i

X
|o
fu
o
ofN
v
re
-
=2
o
rir
)
N
il
o I_ Y
k=)
(=3
(=)
T

et = 559 WA 1ol 14% &
QFA 8191 th(Sitthipornvorakul et al., 2015
A2 Ad A5 AA S5 o]HE 4
214 ofgrol A 3 9k ApslAlE A9l et
S 700 Slehe Rt} e d7-E0] 2B A 55

5 %% wehh A4 A7 Belo] Y8 olop|ska

B

i

i)
fr
=AY}

1
ol
o Mg ot o et

N

X
iy
re

r

~

21 tHGeneen et al., 2017; Herring et al., 2010; Rethorst
et al, 2009). o] B ATo|A] FEepo] of e BAL
4 T2 A 52 25| 5 759 A fldE
EY 5 Qe AR AYE oldid 4= A= AN
= Qb= Aot & AFollA et S50 A4
& o] AR EeAQl AAZE T A
o] FA1A 2B A o foldt AlAE-EREolet
I ABZE = QS Aotk whebA o] PRl ERlE
Zagt AR FesRIEATY 58 HEEA
¢ AR ol 2D AR A7t FAlel FAA
A& AT 4= e Wkl d Ao o] & &=
559 7N Zol= Zlojztar Azt

o

f
=)

m
i
Lorfr o

N
A
N
K
X2
o
o
2
2]
i_g
olo ik
0L off
fin}
©°
)
N
N
;Y
N
N
i
o

Ho| o] Fojzl/] W] B 499 % 3ol that
AATEY JFS TAHOR olshah ¢ Aol
oIk olefat qHAE Fak] 918l mle) eholAl

wrh U AHEE 24 S AEEI, 2T



110 | PNF and Movement Vol. 22, No. 1

Aol A3 AN S Fo AT A7 2
12 FYT BAs} U2 Floltk EF £ ¢l7e) BY
WSS BES AN WA ol dol 2AbE AA 3
HgESoln ofF BEF Atolet T AL
FEUSE Polstol A A Hysteln o
ek St 2370) 271215 FASHA Rt
o] Mg} Wl HulBE, AT oxj £
ﬁ?%ﬁiﬁﬂﬂ%%4°1kgﬁ¥4ﬂ4ﬁﬂ

Zpgich. vhAjuo 2,
J‘

A5 S AlA

I A ARSIk ‘UH qgE o @A et
sjoF & Zojt.

Reference

Ahlsen B, Mengshoel AM,Solbraekke KN. Troubled
bodies-—-troubled men: a narrative analysis of men’s
stories of chronic muscle pain. Disabililty and
Rehabilitation. 2012;34(21):1765-1773.

Bartley EJ, Fillingim RB. Sex differences in pain: a brief
review of clinical and experimental findings. British
Journal of Anaesthesia. 2013;111(1):52-58.

Cote P, van der Velde G, Cassidy JD, et al. The burden and
determinants of neck pain in workers: results of the
Bone and Joint Decade 2000-2010 Task Force on
Neck Pain and Its Associated Disorders. Journal of
manipulative  and  physiological  therapeutics.
2009;32(2 Suppl):S70-86.

Devereux JJ, Vlachonikolis IG, Buckle PW. Epidemiological
study to investigate potential interaction between
physical and psychosocial factors at work that may
increase the risk of symptoms of musculoskeletal
disorder of the neck and upper limb. Occupational
and Environmental Medicine. 2002;59(4):269-277.

Fillingim RB, King CD, Ribeiro-Dasilva MC, et al. Sex, gender,
and pain: a review of recent clinical and experimental
findings. The journal of pain : official journal of
the American Pain Society. 2009;10(5):447-485.

Geneen LJ, Moore RA, Clarke C, et al. Physical activity and
exercise for chronic pain in adults: an overview of
Cochrane Reviews. Cochirane Database Systematic
Review. 2017;4(4):Cd011279.

Hagen K, Zwart J-A, Svebak S, et al. Low socioeconomic
status is associated with chronic musculoskeletal
complaints among 46,901 adults in Norway.
Scandinavian ~ Journal — of  Public  Health.
2005;33(4):268-275.

Haldeman S, Carroll L,Cassidy JD. Findings from the bone
and joint decade 2000 to 2010 task force on neck
pain and its associated disorders. Journal of
Occupational and Environmental Medicine. 2010;
52(4):424-427.

Herring MP, O’Connor PJ, Dishman RK. The effect of exercise
training on anxiety symptoms among patients: a
systematic review. Archives of Internal Medicine.
2010;170(4):321-331.



MHESL HIS0Y = 8§32 e | 111

Jahre H, Grotle M, Smedbraten K, et al. Risk factors for
non-specific neck pain in young adults. A systematic
review. BMC Musculoskeletal Disorders. 2020;21(1):
366.

Jun D, Johnston V, McPhail SM, et al. A Longitudinal Evaluation
of Risk Factors and Interactions for the Development
of Nonspecific Neck Pain in Office Workers in Two
Cultures. Human Factors. 2021;63(4):663-683.

Jun D, O’Leary S, McPhail SM, et al. Job strain and psychological
distress in office workers: The role of coping. Work
(Reading, Mass.). 2019;64(1):55-65.

Jun D, Zoe M, Johnston V, et al. Physical risk factors for
developing non-specific neck pain in office workers:
a systematic review and meta-analysis. Infernational
Archives of Occupational and Environmental Health.
2017;90(5):373-410.

Kazeminasab S, Nejadghaderi SA, Amiri P, et al. Neck pain:
global epidemiology, trends and risk factors. BMC
Musculoskeletal Disorders. 2022;23(1):26.

Kim R, Wiest C, Clark K, et al. Identifying risk factors for
first-episode neck pain: A systematic review.
Musculoskeletal Science & Practice. 2018;33:77-83.

McLean SM, May S, Klaber-Moffett J, et al. Risk factors
for the onset of non-specific neck pain: a systematic
review. Journal of Epidemiology and Community
Health. 2010;64(7):565-572.

NHIS NHIS. National Health Screening Statistical Yearbook.
Seoul: National Health Insurance Service (NHIS);
2018.

Paksaichol A, Janwantanakul P, Purepong N, et al. Office
workers’ risk factors for the development of
non-specific neck pain: a systematic review of
prospective cohort studies. Occupational — and
Environmental Medicine. 2012;69(9):610-618.

Park KAK, S. H. Regional Health Vulnerable Areas by
Province/City Report 2016. In: Institute, KHP, editor.
Seoul: Korea Health Promotion Institute; 2016.

Pereira M, Comars T, Sjegaard G, et al. The impact of workplace
ergonomics and neck-specific exercise versus
ergonomics and health promotion interventions on
office worker productivity: A cluster-randomized trial.
Scandinavian Journal of Work, Environment &
Health. 2019;45(1):42-52.

Rethorst CD, Wipfli BM, Landers DM. The antidepressive
effects of exercise: a meta-analysis of randomized
trials. Sports Medicine (Auckland, N.Z.). 2009;39(6):
491-511.

Samulowitz A, Gremyr I, Eriksson E, et al. “Brave Men”
and “Emotional Women™ A Theory-Guided Literature
Review on Gender Bias in Health Care and Gendered
Norms towards Patients with Chronic Pain. Pain
Research & Management. 2018;2018:6358624.

Shahidi B, Curran-Everett D, Maluf KS. Psychosocial, Physical,
and Neurophysiological Risk Factors for Chronic
Neck Pain: A Prospective Inception Cohort Study.
The Journal of Pain : Official Journdl of the American
Pain Society. 2015;16(12):1288-1299.

Shin DW, Shin JI, Koyanagi A, et al. Global, regional, and
national neck pain burden in the general population,
1990-2019: An analysis of the global burden of disease
study 2019. Frontire Neurology. 2022;13:955367.

Sitthipornvorakul E, Janwantanakul P, Lohsoonthorn V. The
effect of daily walking steps on preventing neck and
low back pain in sedentary workers: a 1-year
prospective cohort study. Furopean Spine Journal
: Official publication of the European Spine Society,
the European Spinal Deformity Society, and the
European Section of the Cervical Spine Research
Society. 2015;24(3):417-424.



