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A Study of Varicose Veinsin Prolonged Standing at Work

YunkeunLee™ - Sang Hyuk Yim

Wonjin Ingtitute for Occupational and Environmental Health, Seoul, 131-831

Recent studies suggest thet prolonged standing at work is
associated with varicose veins (VV). The objective of this sudy
wasto andyzethe differencesof VV risk interms of work types
in casno deders and hotd service workers. Symptoms of VV
were evauated using a seif-reported quetionnaire from 2,092
participants, and musdefatiguein thelower legswere evaluated
using surface electromyography. The shift rate of median
frequency in Gastrocnemius was -30.0% among the casino
dedlers working in prolonged static standing posture, and -
14.3% among the casino deders stting during working time.
After adjuding age, gender, amoking, and family higory of VV,
the risk ratio of VV was 3.67(95% ClI 2.03-6.59) in group I (

prolonged standing and occasiond walking a work), 6.29(95%
Cl 3.48-11.35) in groupII (prolonged standing, occasional
waking and heavy lifting a work), and 8.07(95% CI 4.51-

14.43) in grouplll(prolonged static standing at work). In
conclusion, prolonged sanding a work may be awork rdated
risk factor of VV.

KeyWords:  Sandingwork, Varicoseveins, Casino dedler
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Table 1. Symptoms and signs in the legs of varicose veins in this study

Symptoms Sgns
Swelling or heavy legs Cobwebbed and vishlevens
Throbbing or cramping Enlarged and touched veins
Aching or discomfort Crooked and touched veins
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Table 2. Characteristics of the participants
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AL FGtell A 2ol v 2 ek Fub Fo(frequency
shift)7} dojub= o 329 A rof we} MPR(Mean Power
Freguency) ¢} MF(Median Frequency) k-2 S 20 5 %l0]
(Shifting)7} ¥4 3ChAstrand and Rodehl, 1986; % ™8 2 3} 7174
F,1997). 2 AFoIME ARk A A QS g
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Varichiles mrd Standing working groups pviue Totd
(*Sitting) "Group I fGroup 1l GrouplIl

No. of participants(%) 68223 68240  441(152)  1117(385 <000  2902(1000)
Agelyears), ME£D 379+73 33067 36471 209*47 <0.001 33.1+69
Femdle, n(%) 134(20.7) 227(2.7) 81(183) 526(47.1) <0001 963(333)
Family history of VV, n(%) 55(85) 49(72) 41(93) 103(92) 0378 248(85)
Deivery (femaeonly), n(%) 74(55.0) 68(299) 34(425) 66(126) <0001 240(25.0)
Daily ganding timea work 10=09 631038 70£09 62104 <0001 51*06
(houry, M=SD

*Sitting  sitting at work in office

"Group I : prolonged standing and sometimes walking at work(safety guards and hotel service )
*Group1I': prolonged standing, sometimes walking and heavy lifting at work(hotel cook)

Grouplll: prolonged static standing at work(casino dealers)
"p-value by y~test or ANOVA
"W : varicose veins
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Table 3. Median frequency and shift rate in the lower legs before and after work by surface

electromyography unit : Hz (SD)
Gastrocnemius Soleus

Working types Before After *p- Shift Before After P Shift

work work vaue rate(%o) work work vaue rae(%o)

Cadno deder 1471 1261 0.283 -14.3 894 86.0 0.609 -38
(stting), n=7 (726) (619 (392) (417)

Redtaurant worker 1380 9%.6 0041 -178 1076 b1 0.082 -125
(sanding), =7 (44.8) (36.7) (239 (231)

Casno deder 1276 104.9 0.017 -300 1016 839 0270 -116
(danding), n=7 (523) (50.7) (306) (3L1)

*p-value by t-test
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Table 4. Symptom prevalence of varicose veins(VV) in terms of individual factors

Varichiles Mde Femde Totd
VV, n(%) *pvdue WV, n(%) *pvdue VV, n(%) *pvdue
Age(years)
2029 37(10.2) 154(23.6) 191(188)
30-39 140(12.7) 0033 68(235) 0.609 28(14.9) <0.001
>40 33(81) 11(18.0) 44(94)
Body massindex (kg/n¥)
<249 200(114) 0479 227(232) ) 427(15.6) 0057
=250 12(89) ' - 12(89) '
Ddivery (femdeonly)
No - 182(239) 182(239)
- 0416 0416
Yes - 50(20.2) 50(20.2)
Family higory of VV
No 179(105) 001 186(21.2) <0001 365(14.1) <0001
Yes 30(24.0) 44(33.6) 74(3L0)
Smoking
No 94 194223 260(13.
%(94) 0.059 H(223) 0271 0137) 0038
Yes 145(12.2) 36(26.7) 181(165)
Totd 212(11.2) 233(230) 445(15.3) <0.001

*p-value by y’-test

Table 5. Symptom prevalence of varicose veins(VV) in terms of job-related factors

] Mde Femde Totd
Vaidbles
VV, n(%) *pvaue WV, n%o) *pvaue VV, n(%) *pvaue
Daily ganding timea work (hours)
<2 822 12(99) 20(4.1)
4<6 11(10.) <0001 8(20.0) <0.001 19(12.8) <0.001
>6 187(139) 209(25.9) 396(184)
Work types
*Sitting 8(23) 11(96) 19(4.)
iGroupI 43(84) <0001 40(21.9) 000 83(11.9) <0.001
GroupIl 42(133) 35(280) 71(175)
Grouplll 108(18.3) 134(255) 242(21.7)
Totd 212(11.2) 233(23.0) 445(15.3) <0.001

*Sitting © sitting at work in office

"Group I :prolonged standing and sometimes walking at work(safety guards and hotel service )
*Group I :prolonged standing, sometimes walking and heavy lifting at work(hotel cook)
GroupI:prolonged static standing at work(casino dealers)

'p-value by y-test
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Table 6. Odds ratio of individual factors for varicose veins(VV) obtained from multiple logistic regression,
adjusted for family history of VV and sex Unit : Odds ratio (95% Cl)

Vaigbles Femde Totd

Sex 2.34(193291) -
Age(yeers)

209 100 100

3039 125(0.85-1.84) 098(0.70-1.36) 109(0.851.39)

=40 080(049-1.32) 0.71(0.35-145) 0.77(0.52-1.16)
BMI (<24.9/ = 25.0kg/n) 0.74(040-1.37) 042(0.27-0.63) 0.74(040-1.37)
Family higory of VV (yesvsno) 2.70(174-4.18) 2.34(155353) 250(1.85-3.39)
Smoking (yesvsno) 1.37(0.99-1.87) 131(086-19) 140(105-1.73)
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Table 7. Odds ratio of work characteristics for varicose veins(VV) obtained from multiple logistic
regression, adjusted for age, body mass index, smoking, family history of VV, and sex

Unit : Odds ratio (95% CI)

Vaiaoles Femde Totd
Dally Standing working time (hours) 100 100
<2 4.36 (1.60-11.86) 322(109953) 381(1.86-7.85)
4<6 6.57(3.17-13.64) 383(1.83-7.84) 500(3.03-8.26)
>6
Working types
*Sitting 100 100
"Group I 397(1.72-9.18) 349(149-822) 367(203-6.59)
*Group1l 6.84(296-15.84) 5.77(246-1357) 6.29(348-11.35)
GroupIll 14,09 (6.05-32.80) 396 (1.78-884) 807 (4511443

*Sitting © sitting at work in office

"Group I :prolonged standing and sometimes walking at work(safety guards and hotel service )
*Group II :prolonged standing, sometimes walking and heavy lifting at work(hotel cook)

GroupI:prolonged static standing at work(casino dealers)
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9] ¢} 21241 (OR 8,07, 95% Cl 451-1443)0] 45 kA of| T
B2 Qs v AR etk /e 9 e A9 &
A AR A A dakEA 13- s |
t}. Table 29] AfellA] 1&g %o 747 = 2] vl
A9 2R EE A S A3} Ho]&o] -00%E 7S =
U2 ZAE o2 Ao vd) ofA] 2t Y 22 A4S
o A%l o] st afol 7F AR WA o] JEFS TS
Ao F yhdet)y, 2oy E AN 2 TEA U A
M= 5 AFE ofof g FF o[t}

AUl el 745e), 248, 19 Y5 5 Q1A Al

E

DA L V1A 1 9 A O oA ek 1eihol
g 71913] dalo] Sl Aleto] BAIH B AIA] AatAL 5
& FE A9 W YA B3} 2L 920 4T 5
W 5P el g gl U o o AL S2 o ofshd
%97 kel % 6 A4 Bl b2 3 ol
v.AE

B ATE A 9 1 50 4RSS OO R A
Wsh 49 SHS TP 2 BRefe] AT T2}
9 A B7hE AA L, A U ge] o ol 7}
EREEREL )

s e 2 uae] $18 2AE 57} A 449

A7) A2 7o) vl MFgEol A & 59 Holes B
o] 314 ¥ 2L AT A 0 2 A LERGTHp<008).

A2 EAJo] shA] i AT G v|A = =
A A7}, (014, OR 234), Aol dist 7153 (F
2} OR 270, 9 %} OR 2.34), E1( A A OR140)0] EA| A 0 2
o8t GFE v A= A O et

oj9} e MEES B BA 7kt A dat 2
EX o] we} spA) gl i of o o] 7} QEAE BA
St A3} A A dab= AlRke] BeE(0R 367), 18] 1L A A]
dsty TF= =71 Aol AAHOR629) =2 1y d
oA GAR] dEE A AEE(0R 807) T HAY

[e:

o o8 4 WAL 2o etk whebA olel @
EEESEETE LR R T
U oS e % o A5 #el /b2 8 Aol

=

T o =]

B oe Aago) 34 7128 o8 ol Ack A3y} o}
S A 2 @, e AT Ao that
7} ek 3% o] 8t s S B ksl
T7tg e A o7 Belt,

>

¥

N

N

o

2 o
i, (2

N

(o3

REFERENCES

Z7QIBALIA8] -5 obu BT A 2 5 A
H2A} 1314, 271919091 93], 2007
AFNIA 2N =T A, A2 oY)



ghol vl 2008,
F71&, 99, &4, A7) 5. St A9 g ol At uf

AEH, A5 BT
£ 39 uite] g 1 ol v atetel 4 2005

o,

i)

o 1o o
2 o o
2oy S
— o

. 1“;‘ of
o,

B T
[l

M

1

>,

>

ofo

A

o
A
2
2
r [
X,
ol
av)
2
e
=
2l
Ty
=
r [}
—
med
n
2
o
2
au
S~
>,
=
=

(304-310%)

Astrand and Rodahl. Textbook of Work Physiology. 3rd Ed.
MacGraw Hill; 1986.

Bradbury A, Evans C, Allan P, Lee A, Ruckley CV, Fowkes FG.
What are the symptoms of varicose veins? Edinburgh vein
Sudy cross sectiond population survey. British Medicd Journd
1999; 6(318):353-356

Cdlam M.J. Epidemiology of varicose veins Br J Surg 1994; 81:
167-173

Dimmer JB., Pfeifer J, Engle J, Schattenfeld D. The Epidemiology
of Chronic Veenous Inaufficiency and Varicose Veins. Annds of
Epidemiology 2005; 15(3): 175-184

Jawien A. Theinfluence of environmentd factorsin chronic venous
insufficiency. Angiology 2003; 54(1): S19-31

LaurikkaJO., S0 T,, TakkaM.R., Awinen O., HakamaM. Rik
indicators for varicose veins in forty -to Sixty-year-olds in
Tamperevaricose vein sudy. World J. Surg 2002; 26: 648-651

Kontodc |, Vukdic M., Drescik |. Work conditions as risk factors
for varicose veins of the lower extremitiesin certain professons
of theworking population of Rijeka ActaMed Okayama 2001,
54:33-38

Krause N., Lynch JW.,, Kaplan G.A., Cohen R.D., Sdonen R,
Sdonen JT. Standing at work and progression of carotid
aherosderods Scand JWork Environ Health 2000; 26(3): 227-
236

Kroeger K., Ose C., Rudofsky G., Roesener J,, Hirche H, Risk
factorsfor varicoseveins Int Angiol 2004; 23(1): 29-34

LionisC., Erevnidiou K., AntonakisN., Argyridou S., Vlachonikolis
., Kaisamouris A. Chronic venous insufficiency, A common
hedith problem in generd practice in Greece. Int Angiol 2002;
21: 8692

Messng Karen, Kilbomb Asa Standing and very dow walking: foot
pain-pressure threshold, subjective pain experience and work
activity. Applied Ergonomics2001; 32(1): 81-90

Minar E. Towork in ahospital-anew factor for development venous
disease- Wien Klin Wochenschr 2003; 115: 549-551

Tichsen F, Krause N., Hannerz H., Burr H., Kristensen T.S.
Standing a work and varicose veins. Scand J Work Environ
Hedlth 2000; 26(5): 414-420

Tucheen F, Hannerz H., Burr H., Krause N. Prolonged standing a
work and hospitaization due to varicose veins. a 12 year
prospective sudy of the Danish population. Occup Environ
Med 2005; 62: 847-850

Ziegler S, Eckhardt G., Stoger R. High prevalence of chronic
venous disease in hospitdl employees. Wien Klin Wochenschr
2003; 115: 575579



