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A Study on the Lower Body Shape and Life Status of Elderly Women
according to the Progress Group of Varus
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Abstract: This study categorized 100 female subjects over 65 years of age into two groups. The first group is called
‘early stage of varus’, which is when the gap between the knees is less than 5 cm. The second group is called ‘progressive
varus’, which is when the gap between knees is 5 cm (or more). We then analyzed their lower body shapes and life status.
The results were as follows. The average gap between knees in the early stage group and the progressive group was 3.3
cm and 6.2 cm. Direct and indirect measurements of their lower bodies showed that subjects in the progressive group
had longer legs than the other group because their legs were bent outwards. Most of the subjects were found to live in
western housing conditions, but maintained sedentary lifestyles. A total of 60% of the subjects thought that they were
in bad health conditions and said that they found it difficult to move their knees dynamically; in addition, 63.6% of the
subjects in the early stage group and 73.5% of the subjects in the progressive group suffered from arthritis. Subjects in
the progressive group were more aware than the other group that their legs were bent outwards. They also responded
that bent legs do harm to their appearance and make their lives uncomfortable. Most senior females with varus did not
seek medical treatment and did not buy clothes that can help change their varus. However, 95% of the subjects responded
they were in need for clothes that could straighten the varus-type.
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Table 1. Direct measurement items

Category No. Item
1 Stature
2 Waist height(Omphalion)
Height 3 Hip height
4 Crotch height
5 Knee height
6 Outside leg length
7 Outside leg surface length(Left)
Length 8 Outside leg surface length(Right)
9 Inside leg surface length(Left)
10 Inside leg surface length(Right)
Weight 11 Weight
12 Waist circumference(Omphalion)
13 Hip circumference
Circum 14 Thigh circumference
~ference 15 Knee circumference
16 Calf circumference
17 Ankle circumference
18 Waist breadth(Omphalion)
Width 19 Hip width
20 Gap between knees
21 Waist depth(Omphalion)
Depth
22 Hip depth
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Table 2. Indirect measurement items

Category Item

Image

@ Angle between thigh and shin(Right)

® Angle between thigh and shin(Left)

Angle

© Inclined angle of midpatella(Right)

@ Inclined angle of midpatella(Left)

®

Horizontal distance between outermost point
of leg and medial malleous(Left)

Length

@ ©® © ©

Outermost Horizontal distance of leg

Horizontal distance between outermost point
of leg and medial malleous(Right)

Horizontal distance between outermost point
of leg and outermost point of hip(Right)

Horizontal distance between outermost point
of leg and outermost point of hip(Left)

Height difference of right and left outermost point of hip

Index BMI

Calculated

Ditfference of both outside leg surface length

value Difference of both inside leg surface length
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Table 3. Descriptive statistics of direct measures
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(Unit: cm, N=100)

Early stage (n=66)

Progressive (n=34)

No. Item t-value
M SD M SD
1 Stature 146.8 4.8 146.7 5.8 13
2 Waist height(Omphalion) 82.7 39 83.2 53 -51
3 Hip height 67.6 53 674 3.5 15
4 Crotch height 61.1 34 61.5 39 —-.63
5 Knee height 373 22 37.7 25 -.86
6 Outside leg length 86.9 4.0 87.1 53 -19
7 Outside leg surface length(Left) 82.7 3.8 84.0 5.4 —-1.41
8 Outside leg surface length(Right) 82.5 3.8 83.7 54 -1.24
9 Inside leg surface length(Left) 59.7 3.1 60.3 3.6 -87
10 Inside leg surface length(Right) 59.5 2.8 60.2 34 -1.02
11 Weight(kg) 56.4 7.4 56.2 7.7 .10
12 Waist circumference(Omphalion) 923 8.7 90.6 8.6 .89
13 Hip circumference 92.9 49 93.0 5.1 -.04
14 Thigh circumference 51.7 3.8 515 39 25
15 Knee circumference 33.8 24 34.6 2.9 -1.49
16 Calf circumference 329 23 323 2.5 1.27
17 Ankle circumference 24.8 1.4 25.0 1.9 .78
18 Waist breadth(Omphalion) 29.6 2.5 292 2.8 72
19 Hip width 315 1.5 32.1 1.9 -1.89
20 Between knee width 33 1.0 6.2 1.1 —13.14%**
21 Waist depth(Omphalion) 232 29 23.1 24 20
22 Hip depth 249 3.1 24.7 3.0 38
**4p<.001

Table 4. Descriptive statistics of indirect measures

(Unit: °, em, N=100)

Early stage (n=060)

Progressive (n=34)

No. Item t-value
M SD M SD
1 Angle between thigh and shin(Right) : @ 148.0 5.6 141.9 6.8 4.80%**
2 Angle between thigh and shin(Left) : ® 148.3 44 140.5 59 7.39%%*
3 Inclined angle of midpatella(Right) : © 14.9 2.6 17.6 33 —4 AL Hk
4 Inclined angle of midpatella(Left) : @ 14.9 2.0 184 25 =TATFF
5 Outermost horizontal distance of leg : ® 26.6 2.3 30.1 2.5 —6.98***
Horizontal distance between outermost point R @R
6 of leg and medial malleous(Right) : 133 L1 149 13 396
Horizontal distance between outermost point REED
7 of leg and medial malleous(Left) : © 134 14 152 13 S
Horizontal distance between outermost point o
8 of leg and outermost point of hip(Right) : ©® 4.7 13 33 14 2
Horizontal distance between outermost point e
? of leg and outermost point of hip(Left) : ® 49 11 33 1.6 )
10 Helght difference of right and left outermost point 23 17 20 13 0
of hip : ®
11 BMI 26.1 3.0 26.0 2.4 29
12 Difference of both outside leg surface length 0.7 0.8 0.9 0.7 91
13 Difference of both inside leg surface length 0.7 0.6 0.8 1.0 .02
*¥p<.001
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Early stage (n=66) Progressive (n=34) N
Item x
Freq. % Freq. %
65~69 10 15.2 2 59
70~ 74 21 31.8 9 26.5
Age 75~79 19 28.8 13 382 —2.27*
80~ 84 14 21.2 6 17.6
Over 85 2 3.0 4 11.8
Apartment 45 68.2 24 70.6
Housi Housing 15 22.7 9 26.5 65
ousing bype Villa 9.1 1 29 '
Ect. 0 0 0
. Western style 37 56.1 19 559
Housing style o -.02
Sedentary living 29 439 15 44.1
. Sleeping in bed 28 424 11 324
Sleeping type . -97
Sleeping on the floor 38 57.6 23 67.6

: cell which frequency is the most in each group, *p=.05

Table 6. Interest and attention of elderly woman in varus-typed

(Multiple response)

Early stage Progressive N
Category ¥ " N % X
Health(diet) 20 15.2 19 279
Culture 55 41.7 20 29.4
Leisure, sports 1 0.8 2 29
Travel 4 3.0 0 0
Social gathering 30 22.7 14 20.6
Fashion, beauty, shopping 1 0.8 0 0 21.106*
Investment 1 1.5
Certificate, employment 0 0 0 0
Home(cooking, child care) 1 0.8 2.9
Ect. 20 15.2 10 14.7
Total 132 100.0 68 100.0

:cell which frequency is the most in each group, *p=<.05
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Fig. 1. Leisure activities of elderly woman in varus-typed.
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Fig. 2. Current health condition of elderly woman in varus-typed.

Table 7. General health condition of elderly woman in varus-typed (N=100)
Disagree Neutral Agree M
Item

M%) N(%) N%) N%) N%) (SD)
Can you dress yourself? 0(0) 1(1) 1(1) (7) 91(91)  4.88(0.43)
Can you brush yourself and wash your hair? 0(0) 1(1) 0(0) 6(6) 93(93) 4.91(0.38)
Can you take a bath yourself? 0(0) 3(3) 1(1) 5(5) 91(91) 4.84(0.58)
Can you eat on your own? 0(0) 1(1) 0(0) 44) 95(95) 4.93(0.36)
Can you get up and get out of bed by yourself? 0(0) 2(2) 1(1) 3(3) 94(94) 4.89(0.49)
Can you go to the bathroom yourself? 0(0) 1(1) 1(1) 4(4) 94(94) 4.91(0.40)
Do you urinate or defecate well? 0(0) 4(4) 0(0) 5(5) 91(91) 4.83(0.62)
Do you feel uncomfortable sitting in the toilet and standing up? 31(31) 18(18) 13(13) 25(25) 13(13) 2.71(1.46)
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Table 8. Leg health condition of elderly woman in varus-typed (N=100)
ltem Disagree Neutral Agree M
N(%) N(%) N(%) N%) N%) (SD)
Discomfort when walking on flat ground 12(12) 35(35) 14(14) 22(22) 17(17) 2.97(1.32)
Discomfort when walking uphill 5(5) 16(16) 14(14) 33(33) 32(32)  3.71(1.22)
Discomfort when walking downbhill 5(5) 14(14) 8(8) 37(37) 36(36)  3.85(1.20)
When you stand up from the floor and stand up 6(6) 15(15) 8(8) 31(31) 40(40) 3.84(1.27)
When you stand up in a chair 8(8) 29(29) 17(17) 19(19) 27(29) 3.28(1.35)
When climbing the stairs 3(3) 17(17) 9(9) 28(28) 43(43)  3.91(1.22)
When lowering the stairs 44) 15(15) 9(9) 29(29) 43(43)  3.92(1.22)
When standing 6(6) 16(16) 16(16) 30(30) 32(32)  3.66(1.25)
When you tilt your body to the floor 11(11) 19(19) 13(13) 22(22) 35(35)  3.51(1.42)
Exercise regularly 2(2) 16(16) 19(19) 37(37) 26(26)  3.69(1.09)

: cell which frequency is the most in each stature group
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Fig. 3. The proportion of suffering from arthritis of the knee.
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Table 10. Discomfort due to the varus

Early stage Progressive 2
Item V4
N % N %
None 28 424 5 14.7
Appearance 17 25.8 15 44.1
Ac.he 16 242 8 23.5 9.662*
Operation of 5 76 6 176
inconvenience
Etc. 0 0 0 0
Total 66 100.0 34 100.0

: cell which frequency is the most in each stature group, *p=<.05

Table 9. Self-judgment on the varus N(%o)
Item Disagree Neutral Agree Total 7
Early stage 2(3) 11(16.7) 6(9.1) 29(43.9) 18(27.3) 66(100) 21027k
Progressive 0(0) 0(0) 0(0) 10(29.4) 24(70.6) 34(100)

:cell which frequency is the most in each stature group, ***p=<.001
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Fig. 4. The need for straightening clothing for varus-typed.

Table 11. The experience to straighten the varus (N=100)
Yes No
N%)  N%)
25(25) 75(75)

11(11)  89(89)

Item

Clinical experience in hospital because of varus

Consider surgery for varus

Operative experience due to varus 33) 97097
Experience using other methods to correct the varus 19(19) 81(81)
Experience with correction product because of varus 2(2)  98(98)
Experience with correction clothes because of varus 2(2)  98(98)
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Fig. 5. The preferred type of pants for varus-typed.
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Fig. 6. The preferred color for varus-typed.
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Table 12. Preferred belt form (N=100)
Normal Half E-band Full E-band String Etc.
o
Waist band
/
N(%) 34(34) 4(4) 60(60) 1(1) 1(1)
Table 13. Preferred margin N(%) Z3= H]go] =T 2 QA FEo FANL 7R
Category Early stage Progressive UA G Agale 2l ggo] wWolth Ywkg skl =d
Very tight 2(3.0) 0(0) ARE 60%= Aol 77 FE7E vhEna Q1Ek SIS
Slightly tight 1(1.5) 12.9) o, o] A7 AEE 24 A9, F A 2F AYS W
Usual 5(7.6) 12.9) oY Weed S AS ), wpeellx eiskeh dojd wf ol
Slightly generous 57(86.4) 31(91.2) A BHES AL, U 133 JAoox] REREES
Very generous 1(1.5) 1(2.9) A= H]Eo] 10% A= U Borw, Uuks X3’ giiie
Total 66(100) 34(100) A58 vEl7F o e R 31 RS 1AL AL, lﬁ‘i’éi
Q15 BAGo] Atk S vl&o] 85% Pt F A
Rl YU offgol glof ol BAWA Wt JEE)E @ BF I gz 2EF 2908 dREWA), 53, 548
Asske Ag & vk v UigkE 271902 vRR] 9] o Holghar galglen Wikes AgsAu BAgd 52os 9
fogo] ol GepRed] tiE Al Ueht alwke A w2 el 28w AU ol wekon} HA] 2
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N
Y
fu

wd ool A9 ek folow WY Tkt nigew 3
o4 kol Bl 497t Bed) w150 143 A 48
$0l7] SIaINE UK skl dig A7t Bew A4ol
o mheb] Aol e s Aol A 65
A olg = o 1008 IO FEACIIA semE 7

ek sk wd oA F ks 271309 FEALIZE
7 Fde 33ecmole HF

66%7} o] Hhol] SFE T, Wuke AsE o] Ha e
775412 FEARIZHE Ha ik 6.2cmolAL T 3Ale] 34%0]
ATt tE K AHSFAEAN = FE 2ol e
v oaiwke 289 9 vyt Bol WA theaigdel
oF tEeEgAdel7t & o Atk (S8R #4945 F F
w2 ZFE RO A ol gk Rfolvt vERRtTE iRkE 18E o)
Wrks 27189 vlal] doie] A7do] Ale] Zta g7to] 9 7}

Wi =d o Ee] Asske v trRklE 2ARE A3,
ke =d Q45 D}fﬂsﬂ 635117} oA 2GS d9Ads
=] AL

M3k e A e gL
7V Assiglom, AA| 277 r&om Sl gES} o7t o
7 gl ofioR 9 W) WS 85 A B TR

161 ZA34e] sl

£ d7e HERAt x]@ﬂ1 ]fslﬂ

References

Cha, S. J. (2017). Classification of the lower body shape of the elderly
women using 3D data -Focused on 60’s women-. Korean Society
of Basic Design & Art, 18(4), 389-402.

Han, S. M., Lee, K. K., Ha, S., & Sohn, J. H. (2011). The effects of
correction exercise on hip joint angle, Q angle, and the distance
between knees of genu varum patients. The Official Journal of the
Korean Association of Certified Exercise Professionals, 13(1),
83-90.

Jang, J. H.,, & Lee, J. R. (2017). Analysis on the lower body shape of
the varus-typed elderly women. Fashion & Textile Research
Journal, 19(5), 569-578. doi:10.5805/SFT1.2017.19.5.569

Kang, S. H., Lee, W. J., & Kim, T. Y. (2009). Possible effects of
applying rehabilitation program upon bowlegged undergraduates’



COG(Center of Gravity) oscillation and its correction. Journal of
Sport and Leisure Studies, 35(2), 1061-1072.

Kim, G Y., & Lee, J. R. (2010). Perception of women aged 50’s and
60’s for high functional sliver wear. Journal of the Korean Society
of Clothing and Textiles, 34(8), 1392-1402. doi:10.5850/JKSCT.
2010.34.8.1392

Kim, S. A., Lee, G. M., & Choe, H. S. (2003). Lower body somatotype
classification and discrimination of elderly women according to
index. Journal of the Korean Society of Costume, 53(6), 117-130.

Koo, M. K., Choi, S. B., & Kim, S. E. (2012). Effects that chiropractic
manipulation on posture by measuring foot pressure. Research
Journal of Complementary and Alternative Medicine, 3, 24-43.

Lee, H. J., Kim, J. Y., & Kim, J. (2006). A study on lower body
somatotype for briefs design development of the elderly women
(Part 2) - Focused on the women in the 60s and 70s in Jeonbuk.

=t lye] e AP mhE Sk Sl B ABLE B4 335

The Research Journal of the Costume Culture, 14(1), 79-92.

‘O-Shaped leg correction-‘reflexed leg” When you straighten your
joint health will survive’. (2013, May 6). Gyeongnamnews.
Retrieved January 28, 2016, from http:/www.knnews.co.kr

Park, H. W,, Joo, S. Y., Park, J. S., Park, K. B., & Kim, H. W. (2007).
Causes and srgical teatment of iiopathic gnu vra. The Journal of
the Korean Othopaedic Asociation, 42(2), 264-269.

Won, J. W. (2002). Korea activities of daily laving scale and Korea
instrumental activities of daily laving seale. Annals of Geriatric
Medicine and Research, 6(1), 1-10.

(Received 11 February, 2019; 1st Revised 8 March, 2019;
2nd Revised 22 March, 2019; 3nd Revised 29 March, 2019;
Accepted 5 April, 2019)



	노년 여성의 내반슬 진행집단에 따른 하반신 형태 및 생활실태 분석
	장지현 · 이정란1)†
	부산대학교 의류학과 1)부산대학교 의류학과/부산대학교 노인생활환경연구소

	A Study on the Lower Body Shape and Life Status of Elderly Women according to the Progress Group of Varus
	Ji Hyeon Jang and Jeong Ran Lee1)†
	Dept. of Clothing & Textiles, Pusan National University; Basan, Korea 1)Dept. of Clothing & Textiles, Pusan National University /Research Institute of Ecology for the Elderly, Pusan National University; Basan, Korea

	1. 서 론
	2. 연구방법
	3. 결과 및 논의
	4. 결 론
	References



