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Table 1. Prevalence of neck shoulder pain.
Girls (n=6006) Boys (n=588) Total (n=1,194)
Grade NSP* Significant NSP ' NSP* Significant NSP' NSP* Significant NSP '
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

First 174 (87.4) 73 (36.7) 175  (85.4) 68 (33.2) 349 (86.4) 141 (34.9)

Second | 182 (88.4) 71 (34.5) 137 (72.5) 35 (18.5) 319 (80.8) 106 (26.8)

Third | 184 (91.5) 102 (50.8) 138 (71.1) 50 (25.8) 322 (81.3) 152 (38.4)

Total " 540 (89.1) 246 (40.6) 450 (76.5) 153 (26.0) 990 (82.9) 399 (33.4)

*Neck shoulder pain, TSigniﬁcant neck shoulder pain: defined to be positive if a participant has experienced neck shoulder pain once

a week or more over the last 6 months, TP value for the difference between gitls and boys by chi-square test <0.05.
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Table 2. Characteristics of neck shoulder pain (n=990%).

Girls (n=540) Boys (n=450)

Characteristics
No. (%) No. (%)
Duration
Shorter than one day 143 (26.5) 174 (38.7)
1 day~1 week 280 (51.8) 203 (45.1)
1 week~1 month 55 (10.2) 41 9.1)
1~3 months 16 (3.0) 12 (2.7)
Longer than 3 months 46 (8.5) 20 (4.4)
Frequency
Less than once a month 93 (17.2) 115 (25.6)
1~3 times a month 201 (37.2) 182 (40.4)
1~3 times a week 130 (24.1) 92 (20.4)
More than 4 times a week 116 (21.5) 61 (13.6)
IntensityT
Mild (1~3) 192 (35.6) 186 (41.3)
Moderate (4~ 6) 257 (47.6) 218 (48.5)
Severe (7~10) 91 (16.8) 46 (10.2)

*This analysis was done after excluding those who did not
experience Neck Shoulder Pain, TIntensity of pain was assessed
using a 10-point pain score scale (0, no pain~ 10, strongest

pain).

Table 3. Restriction in daily activities associated with neck shoulder pain.

Girls Boys
Restricted daily activity Frequent Frequent
n* Often Never n* Often Never
/Always /Always
Sleep Disturbance, % 540 5.7 40.0 54.3 449 3.1 42.5 54.3
Poor Appetite, % 540 4.8 23.0 72.2 448 3.8 234 72.8
Unable to pursue
4 . . . 44 . 4. .
Hobbies, % 540 10.2 32.6 57.2 9 9.1 34.7 56.1
Absence from School, % 540 0.4 3.3 96.3 449 0.5 3.6 96.0
Can not join Friends, % 540 3.2 14.3 82.6 448 1.6 13.0 85.5
Studies Disturbance, % 540 23.5 51.3 25.2 448 16.1 49.1 34.8

*Number of participants whose data on the restriction in daily activities were available.
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Table 4. Demographic, behavioral, and psychological characteristics of participants according to the presence/absence of the Significant
Neck Shoulder Pain*.

Girls T Bostr
Significant NSP* Significant NSP
Characteristics
Yes No P value' Yes No P value
No. (%) No. (%) No. (%) No. (%)
Grade
First 73 (36.7) 126 (63.3) 0.0015 68 (33.2) 137 (66.8) 0.0041
Second 71 (34.5) 135 (65.5) 35 (18.5) 154 (81.5)
Third 102 (50.8) 99 (49.2) 50 (25.8) 144 (74.2)
Height, quartile
Ist (shortest) 56 (38.9) 88 (61.1) 0.5409 25 (24.3) 78 (75.7) 0.2174
2nd 49 (41.2) 70 (58.8) 49 (26.9) 133 (73.1)
3rd 71 (37.8) 117 (62.2) 31 (21.5) 113 (78.5)
4th (tallest) 70 (45.2) 85 (54.8) 48 (32.0) 102 (68.0)
Body mass index (kg/m’)
<18.5 51 (33.1) 103 (66.9) 0.0911 22 (26.8) 60 (73.2) 0.4075
18.5~22.9 153 (41.8) 213 (58.2) 83 (25.5) 243 (74.5)
23~24.9 28 (49.1) 29 (50.9) 20 (23.0) 67 (77.0)
=25 13 (50.0) 13 (50.0) 27 (33.8) 53 (66.2)
Smoking
Yes 6 (50.0) 6 (50.0) 0.4935 31 (25.2) 92 (74.8) 0.8048
No 238 (40.2) 354 (59.8) 121 (26.3) 339 (73.7)
Alcohol drinking
Yes 36 (45.0) 44 (55.0) 0.3783 57 (27.0) 154 (73.0) 0.7221
No 209 (39.8) 316 (60.2) 96 (25.7) 278 (74.3)
Stress (BEPSI-K)
<18 28 (25.7) 81 (74.3) 0.0001 32 (17.8) 148 (82.2) 0.0067
2.0~2.6 99 (39.0) 155 (61.0) 76 (31.1) 168 (68.9)
=>2.8 119 (49.4) 122 (50.6) 44 (28.2) 112 (71.8)
Depression (BDI score)
<21 160 (38.2) 259 (61.8) 0.0122 110 (26.3) 309 (73.7) 0.3464
>21 79 (49.7) 80 (50.3) 37 (30.6) 84 (69.4)
Self-assessed physical condition
Good/fairly good 81 (38.0) 132 (62.0) 0.5629 49 (19.5) 202 (80.5) 0.0037
Moderate 106 (41.4) 150 (58.6) 65 (27.5) 171 (72.5)
Fairly poor/poor 58 (43.6) 75 (56.4) 34 (36.6) 59 (63.4)

*defined to be positive if a participant has experienced neck-shoulder pain once a week or more over the last 6 months, T humber of participants
whose data on the characteristics were available does not always sum up to 606 for girls and 588 for boys, T obtained by chi-square test.
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Table 5. Daily life activities of participants according to the presence/absence of the Significant Neck Shoulder Pain*.
Gils " BoysT
Significant NSP* Significant NSP
Characteristics
Yes No P value' Yes No P value
No. (%) No. (%) No. (%) No. (%)
Consuming energy by physical activity (kcal/kg/week)
0 186 (39.0) 291 (61.0) 0.1884 67 (23.3) 221 (76.7) 0.1908
1~15 26 (52.0) 24 (48.0) 20 (22.7) 68 (77.3)
>15 32 (42.7) 43 (57.3) 60 (30.3) 138 (69.7)
Using a computer (hours/day)
0~0.49 60 (43.8) 77 (56.2) 0.7880 25 (27.8) 65 (72.2) 0.8093
0.50~0.99 68 (41.2) 97 (58.8) 29 (25.2) 86 (74.8)
1~1.99 75 (38.3) 121 (61.7) 49 (28.2) 125 (71.8)
>2 43 (40.2) 64 (59.8) 50 (24.2) 157 (75.8)
Playing an electronic game (hours/day)
0 208 (40.5) 305 (59.5) 0.9371 103 (27.0) 279 (73.0) 0.5327
0.01~0.49 18 (42.9) 24 (57.1) 15 (28.8) 37 (71.2)
>0.50 20 (39.2) 31 (60.8) 35 (22.7) 119 (77.3)
Watching TV (hours/day)
0~0.49 63 (49.6) 64 (50.4) 0.0108 24 (21.4) 88 (78.6) 0.3680
0.50~0.99 64 (46.7) 73 (53.3) 36 (23.4) 118 (76.6)
1~1.99 71 (34.8) 133 (65.2) 53 (28.8) 131 (71.2)
>2 48 (34.8) 90 (65.2) 40 (29.0) 98 (71.0)
Using a cellular phone (hours/day)
0 22 (39.3) 34 (60.7) 0.9173 24 (24.0) 76 (76.0) 0.8196
0.01~0.49 69 (39.4) 106 (60.6) 40 (29.0) 98 (71.0)
0.50~0.99 52 (40.6) 76 (59.4) 24 (22.9) 81 (77.1)
1~1.99 32 (38.1) 52 (61.9) 23 (25.3) 68 (74.7)
=2 71 (43.6) 92 (56.4) 42 (27.3) 112 (72.7)
Sitting in chair after the school (hours/day)
<1 29 (34.1) 56 (65.9) 0.0362 37 (23.0) 120 (76.4) 0.2842
1~1.99 29 (36.3) 51 (63.7) 21 (20.4) 82 (79.6)
2~3.99 68 (36.2) 120 (63.8) 42 (28.0) 108 (72.0)
>4 120 (47.4) 133 (52.6) 53 (29.8) 125 (70.2)
Proportion of time sitting in desk or chair of inadequate height per total time sitting (%)
0 106 (36.2) 187 (63.8) 0.1179 89 (25.5) 260 (74.5) 0.6825
0.1~50 32 (49.2) 33 (50.8) 24 (31.6) 52 (68.4)
50.1~75 21 (40.4) 31 (59.6) 10 (22.7) 34 (77.3)
>75 85 (45.0) 104 (55.0) 23 (26.4) 64 (73.6)

*defined to be positive if a participant has experienced neck-shoulder pain once a week or more over the last 6 months,Tnumber of

participants whose data on the characteristics were available does not always sum up to 606 for girls and 588 for boys, T obtained

by chi-square test.
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Table 6. Factors associated®* with the significant neck shoulder painT
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(=1,0717).

Associated factors

Girls

Boys

Total

OR (95% CI)!

OR (95% CI)

OR (95% CI)

Grade
1st
2nd
3rd

Gender
Male

Female

Body mass index (kg/m’)

<18.5
18.5~229
23~249
>25

1.00
1.04 (0.66~1.62)
1.74 (1.10~2.76)

0.75 (0.49~1.14)
1.00

1.34 (0.74~2.45)
1.14 (0.50~2.61)

Sitting in chair after the school (hours/day)

<1
1~1.99

2~3.99
>4

Proportion of time sitting in desk or chair of inadequate height per total time sitting (%)

0

0.1~50
50.1~75

>75

Stress (BEPSI-K)

<18

2.0~2.6

>28

Depression (BDI score)

<21
=21

Self assessed physical condition

Good/fairly good
Moderate
Fairly poor/poor

1.00

1.16 (0.59~2.30)
1.22 (0.67~2.22)
1.71 (0.98 ~2.97)

1.00

1.68 (0.94~3.00)
1.35 (0.70 ~ 2.60)
1.59 (1.05~2.39)

1.00
1.32(0.77~2.27)
1.61 (0.89~2.89)

1.00
1.23 (0.79~1.92)

1.00
1.13 (0.76~1.69)
0.97 (0.59~ 1.60)

1.00
0.44 (0.26~0.74)
0.74 (0.44~1.24)

0.95 (0.51~1.76)
1.00

0.96 (0.51~1.80)
1.86 (1.02~3.40)

1.00

0.79 (0.40~1.57)
1.04 (0.58~1.88)
1.42 (0.82~2.46)

1.00

1.25 (0.69 ~2.26)
0.70 (0.32~1.53)
1.03 (0.58~1.85)

1.00
1.74 (1.03~2.97)
1.35 (0.71~2.59)

1.00
1.10 (0.64~1.89)

1.00
1.58 (0.98~2.55)
2.30 (1.26~4.19)

1.00
0.68 (0.49~0.95)
1.14 (0.81~1.59)

1.00
1.76 (1.32~2.34)

0.80 (0.56~1.14)
1.00

1.09 (0.71~1.65)
1.42 (0.88~2.29)

1.00

0.92 (0.58~1.47)
1.07 (0.71~1.62)
1.48 (1.02~2.17)

1.00

1.37 (0.91~2.06)
0.96 (0.59~1.58)
1.27 (0.92~1.76)

1.00
1.50 (1.03~2.18)
1.54 (1.01~2.36)

1.00
1.17 (0.84 ~1.64)

1.00
1.34 (0.99~1.81)
1.47 (1.01~2.14)

*estimated by the multiple logistic regression,
or more over the last 6 months,

ratio (95% confidence intervals).
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ABSTRACTS

Prevalence and Associated Factors of Neck
Shoulder Pain in High School Students

Hyun Ji Jung, M.D., Yun Mi Song, M.D., M.P.H., Ph.D,,
Hee Young Kim, M.D., Ji In Chung, M.D.

Department of Family Medicine, Samsung Medical Center, Sungkyun-
kwan University School of Medicine, Seoul, Korea

Background: Neck shoulder pain (NSP) was highly pre-
valent even among the adolescents in previous Western
studies. However, the prevalence among Korean adole-
scents was seldom studied and the factors associated with
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NSP were controversial.

Methods: A self-administered questionnaire asking the
presence of NSP, restriction in daily activities due to NSP,
behavioral characteristics, and psychological factors was
given to 1,232 adolescent enrolled in high schools. Finally,
1,194 providing adequate responses to the questionnaire
were included. NSP occurring once a week or more over
the last 6 months was defined as a significant NSP and
the association between the significant NSP and the
studied variables was estimated using multiple logistic
regression analysis.

Results: The prevalence of NSP and the significant NSP
were 82.9% and 33.4%, respectively. The girls (40.6%)
were experiencing the significant NSP more than the boys
(26.0%). Restriction in daily activities due to NSP was
very common and 74.8% of the girls and 65.2% of the
boys reported study disturbance. The factors associated
with higher risk significant NSP in the boys were higher
BMI (25> kg/m’), moderate stress, and fairly poor or
poor self-assessed physical condition with odds ratios
(95% confidence intervals) of 1.86 (1.02~3.40), 1.74 (1.03~
2.97), and 230 (1.26~4.19), respectively. In the girls, a
longer (>75% of total sitting time) time of sitting in
desk/chair of the inadequate height was associated with
a higher risk of the significant NSP (odds ratio: 1.59, 95%
confidence interval: 1.05~2.39).

Conclusion: The prevalence of NSP in Korean ado-
lescents was very high, suggesting that active efforts to
prevent NSP in Korean adolescents would be needed
with a consideration of different risk factors between girls
and boys. (J Korean Acad Fam Med 2008;29:595-603)

Key words: adolescent, neck pain, shoulder pain, pre-
valence, risk factors, stress

ikl

Al

51

MO

1. Siivola SM, Levoska S, Latvala K, Hoskio E, Vanharanta H,
Keindnen-Kiukaanniemi S. Predictive factors for neck and
shoulder pain: a longitudinal study in young adults. Spine
2004;29:1662-9.

2. Niemi SM, Levoska S, Rekola KE, Keininen-Kiukaanniemi
SM. Neck and shoulder symptoms of high school students and
associated psychosocial factors. J Adolesc Health 1997;20:
238-42.



HEiXl QI DSSMS0l 5

O 3 SuE 2 T2 20

10.

11.

12.

13.

. El-Metwally A, Salminen JJ,

. van Gent C, Dols JJ, de Rover CM, Hirasing RA, de Vet HC.

The weight of schoolbags and the occurrence of neck,
shoulder, and back pain in young adolescents. Spine 2003;

28:916-21.

. Ehrmann Feldman DE, Shrier I, Rossignol M, Abenhaim L.

Risk factors for the development of neck and upper limb pain
in adolescents. Spine 2002;27(5):523-8.

. Diepenmaat AC, van der Wal MF, de Vet HC, Hirasing RA.

Neck/shoulder, low back,
computer use, physical activity, stress, and depression among
dutch adolescents. Pediatrics 2006;117(2):412-6.

and arm pain in relation to

. Hakala P, Rimpeld A, Salminen JJ, Virtanen SM, Rimpeld M.

Back, neck, and shoulder pain in Finnish adolescents: national
cross sectional surveys. BMJ 2002;325:743.

Auvinen A, Kautiainen H,
Mikkelsson M. Prognosis of non-specific musculoskeletal pain
in preadolescents: a prospective 4-year follow-up study till
adolescence. Pain 2004;110:550-9.

. Coté P, Cassidy JD, Carroll LJ, Kristman V. The annual

incidence and course of neck pain in the general population:
a population-based cohort study. Pain 2004;112:267-73.

. Bot SD, van der Waal JM, Terwee CB, van der Windt DA,

Scholten RJ, Bouter LM, et al. Predictors of outcome in neck
and shoulder symptoms: a cohort study in general practice.
Spine 2005;30:E459-70.

Wahlstrom J, Hagberg M, Toomingas A, Wigaeus Tornqvist
E. Perceived muscular tension, job strain, physical exposure,
and associations with neck pain among VDU users; a
prospective cohort study. Occup Environ Med 2004;61:523-8.
Ostergren PO, Hanson BS, Balogh I, Ektor-Andersen ],
Isacsson A, Orbaek P, et al. Incidence of shoulder and neck
pain in a working population: effect modification between
mechanical and psychosocial exposures at work? Results from
a one year follow up of the Malmo shoulder and neck study
cohort. J Epidemiol Community Health 2005;59:721-8.
Chiu TW, Lam PK. The prevalence of and risk factors for
neck pain and upper limb pain among secondary school
teachers in Hong Kong. J Occup Rehabil 2007;17:19-32.
A%, A8, £, BEE, FHE, AP w2 A
ZEAEAA Y BAG ool FeF A thekate] o g3

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

A 1996;8(2):301-19.

Feveile H, Jensen C, Burr H. Risk factors for neck-shoulder
and wrist-hand symptoms in a 5-year follow-up study of
3,990 employees in Denmark. Int Arch Occup Environ Health
2002;75:243-51.

Roth-Isigkeit A, Thyen U, StOven H, Schwarzenberger J,
Schmucker P. Pain among children and adolescents: restric-
tions in daily living and triggering factors. Pediatrics 2005;
115:e152-62.

FEE FLS, 24T ol 2000 UAZG S
og $eitel 4Qle AABER
26:22-30.

s, e, el sl e, RS dHd ~EY 2~
& SP=T NE AT 7P ) 88 1992:13(10):809-20.
AT, AL, AE ARE, e
o] = BEPSI A &X' w2 %H%Ob] iEEﬂi Aot ~
Eg~ #H 29 71428k x| 1998;19(7):559-70.
WA, A, AolE, Aok FadolM d= 9 Beck
F2H o AlE = 7Hg o83 A 2000;21(2):244-53.
dzd, olvlgt. A5t u AFY S 2EY 2 Fa4le
843] 2] 1987;6(1):22-32.

Kujala UM, Taimela S, Viljanen T. Leisure physical activity

ZAL
7Hg el gt Al 2005;

(e

Al

and various pain symptoms among adolescents. Br J Sports
Med 1999;33:325-8.

van den Heuvel SG, Heinrich J, Jans MP, van der Beek AJ,
Bongers PM. The effect of physical activity in leisure time on
neck and upper limb symptoms. Prev Med 2005;41:260-7.
Auvinen J, Tammelin T, Taimela S, Zitting P, Karppinen J.
Neck and shoulder pains in relation to physical activity and
sedentary activities in adolescence. Spine 2007;32(9):1038-44.

V5% AAY F - nFta FHYEAA A& A
FE ALgol 22AA 40 WAL JF-2HEFEF

TS Ao Z. 7P 983 %] 2002;23(6):760-8.

Hakala PT, Rimpeld AH, Saarni LA, Salminen JJ. Frequent
computer-related activities increase the risk of neck-shoulder
Eur J Public Health

and low back pain in adolescents.

2006;16(5):536-41.

FFE, Y, AL AR 258w B A B
o)z} A9 o] EAA o] W AlH FAFel] B3 A Fhat

QA B8] R 1998;4(1):41-54.

603



