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Original article
Prevalence and related factors of lower extremity musculoskeletal

discomfort among Thai caddies

Sorrachat Rattanajitti' and Wiroj Jiamjarasrangsi”
'Occupational and environmental medicine, Out-patient department, Phramongkutklao Hospital; ‘Department of Preventive and Social

Medicine, Faculty of Medicine, Chulalongkorn University

Abstract:

Background: Due to the promotion of Thai golf industry in accordance with the current national tourism policy, the
number of caddies in Thailand has been increasing. While they work in high ergonomic risk conditions, few is
known about musculoskeletal problems among them. Objective: To determine the prevalence and related factors
of lower extremity musculoskeletal discomfort (MSD) among Thai caddies. Method: 2,882 participants, from 15
golf courses, were included in a cross-sectional study. Data on personal demographics, occupational and non-
occupational factors, and the presence of MISD were collected by a set of self-reported questionnaires, including
the Thai version of Standardized Nordic Questionnaire. The magnitude of MSD was calculated and presented as
7-day and 12-month prevalences. The association between factors and outcomes were determined by multiple
logistic regression and presented by the adjusted odds ratios and the corresponding 95% confidence intervals.
Results: The 7-day and 12-month prevalence of lower extremity MSD were highest in the region of calves, ankles,
and feet (35.6% and 37.4%), followed by knees region (33.4% and 34.8%). In the past 12 months, approximately
13% of caddies had at least once of sick leave or limited daily activities due to lower extremity MSD (effect of
MSD). Factors associated with increased prevalence of lower extremity MSD were mostly non-occupational,
including increasing age, increasing BMI, having at least 1 underlying disease, and doing other daily activities
more than 60 minutes per day. The types of golf courses and the frequency of working more than 18 holes per
day were occupation factors associated with increased prevalence of lower extremity MSD, while adequate rest
days per month were associated with decreased prevalence of lower extremity MSD. Using pushcart or driving
golf cart showed association with decreased effect of MISD. Conclusion: The prevalence of MiSD in Thai caddies
is considered high. MSD prevention measures are essential and urgent for Thai caddies in order to work safely
and healthy.

Keywords: @ Golf ® Caddy @ Health hazards @ Ergonomic @ Musculoskeletal Discomfort
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a519# 2 usngeh Crude odds ratio 9astasemenmilaa N (Non-occupational factors) ARANNANWS LA NN
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7-day prevalence

12-month prevalence

Effect of MSD

fams Crude OR fams Crude OR athe Crude OR
(5eua2) (95%CI) (5euaz) (95%CI) (5awaz) (95%CI)
iwef
el 142 (42.6) 1 187 (52.23) 1 66 (2.0.5) 1
AN 1,000 (46.0)  1.14 (0.91-145) 1267 (53.66)  1.05 (0.84-1.32) 367 (17.6) 0.83 (0.61-1.11)
Yy
18-29 221 (33.1) 1 254 (38.84) 1 91 (14.2) 1
31-39 207 (413) 141 (113-178)* 334 (4658)  1.37 (1.11-1.70)* 87 (13.3) 0.88 (0.65-1.22)
40-49 364 (53.1) 228 (1.82-2.85)* 467 (61.29)  2.49 (2.01-3.08)* 127 (19.2) 1.37 (1.02-1.85)
50-60 228 (55.6) 252 (1.96-3.26)*  318(65.98)  3.05 (2.38-3.90)* 96 (25.3) 1.95 (1.42-2.69)*
miﬁ"mjﬁ
il 656 (44.3) 1 798 (50.16) 1 226 (18.7) 1
weunN 7 umsedUenst 353 (41.2) 091 (0.76-1.27) 484 (52.55)  1.10 (0.93-1.29) 118 (14.5)  0.73 (0.57-0.92)*
7 wihsadensianly 126 (50.8)  1.29 (0.98-1.69) 160 (60.38) 151 (1.16-1.97) 45 (19.1) 1.02 (0.71-1.45)
mi@uum’%
Tsigu 360 (17.0) 1 1,206 (50.82) 1 954 (43.54) 1
GGG 42 (22.1)  1.38(0.96-1.98) 131 (69.82)  1.44 (1.08-1.90)* 99 (49.50) 1.27 (0.95-1.69)
quw‘% 32(17.3)  1.01 (0.68-1.51) 117 (56.52)  1.25 (0.94-1-67) 91 (47.64) 1.18 (0.87-1.58)
frtianame (kg/m?)
18.5-22.9 492 (40.2) 1 599 (45.07) 1 194 (16.2) 1
23-24.9 205 (494) 145 (1.17-1.80)* 244 (48.80)  1.28 (1.04--157)* 67 (15.6) 0.95 (0.70-1.29)
25-29.9 243 (53.3) 170 (1.17-1.80)* 262 (51.98)  1.65 (1.34-2.03)* 87 (20.3) 1.31 (0.98-1.73)
30 duly 63 (65.62)  2.84 (1.83-4.40)* 62 (58.49)  1.76 (1.17-2.65)* 22 (23.7) 1.60 (0.96-2.64)
mafilsndsyaeh
XY 773 (38.0) 1 962 (46.52) 1 272 (14.6) 1
fothalay 1 1 438 (61.3)  2.56 (2.15-3.06) 547 (67.2) 2.35 (1.67-2.18)* 169 (25.1)  1.95 (1.57-2.42)*
flsadn 1 lsn 324 (69.7)  3.6(290-447)* 380 (71.29) 268 (2.18-3.29)* 134 (31.31)  2.66 (2.09-3.37)*
msdanTniada
XY 931 (43.0) 1 1,174 (50.60) 1 354 (16.9) 1
by 154 (53.6) 153 (1.19-1.96)* 199 (61.61)  1.56 (1.23-1.99)* 59 (21.1) 1.31 (0.96-1.74)
L’Ja?m?fhﬁﬂﬂii&lé%
soan 30 Wi/ n 449 (42.9) 1 573 (51.16) 1 181 (17.9) 1
30-60 Wi/ 383 (41.4)  0.95 (0.79-1.14) 474 (47.98)  0.88 (0.74-1.04) 150 (16.7) 0.91 (0.72-1.15)
60-90 W11/ 110 (433)  1.01 (0.79-1.41) 157 (56.65)  1.24 (0.95-1.62) 39 (15.6) 0.84 (0.58-1.23)
NN 90 T/ 154 (58.1)  1.84 (1.40-241)* 169 (59.09)  1.37 (1.05-1.79)* 49 (20.1) 1.15 (0.81-1.63)

S]ﬂ?ﬁﬁa Pearson’s Chi-square test, logistic regression, * = ﬁﬁaﬁﬁﬁmmdﬂﬁﬁ (p-value < 0.05)
OR = Odds Ratio, CI = Confidence interval

7-day prevalence = eygnYasINARLUNGRSELLNT B uAENsEgNlATseTessEadFuaalHTag 7

12-month prevalence = AT NFVRITLLNE N aUAL NI gNlATI RIS UaN 1T 12 LFau

Effect of MSD = amasgnaasmsamievsoveanmanennsiieUnfivesssuundisiiauasnsvgnlassneassensdaimamalugs 12 o
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a519# 3 LRI Crude odds ratio 9991a38/21NM3¥M9M (occupational factors) Nl NNENWUETLANNENYDIONS

Aninfimossruunaisiitonasnsvgnlassnsassensauag

7-day prevalence

12-month prevalence Effect of MSD

Tadgannmaos {2 me 0Odds Ratio f2ame 0Odds Ratio WO 0Odds ratio
(Bowaz) (95% CI) (Bowag) (95% CI) (Bowaz) (95% CI)

21yM IV

siaenh 10 4 494 (40.2) 1 617 (47.39) 1 199 (16.71) 1

10-20 9 400 (45.1) 1.22 (1.02-1.45)* 508 (52.48) 1.22 (1.03-1.44)* 134 (16.7) 0.92 (0.72 - 1.17)

snnnh 20 4 225 (54.8) 1.80 (1.44-2.24)* 332 (64.59) 2.02 (1.64-2.50)* 96 (22.9) 1.48 (1.12-1.95)*
G

swmnaavian 140 (35.3) 1 161 (37.44) 1 45 (12.6) 1

snunaduvily 1,031 (45.9) 1.56 (1.25-1.95)* 1,348 (54.98) 2.04 (1.65-2.51)* 396 (18.4) 1.64 (1.17-2.28)*
Aneansay

wungEnaa 26 (67.8) 1 30 (60.00) 1 14 (36.0) 1

‘mﬁ’mQQﬂaEﬁW 926 (45.3) 0.60 (0.33-1.09) 1,172 (63.22) 0.53 (0.29-0.97)* 355 (18.2) 0.40 (0.21-0.78)*

Fusanadn 143 (38.4) 0.45 (0.24-0.85)* 186 (45.48) 0.39 (0.21-0.73)* 38 (10.73) 0.22 (0.10-0.46)*
NN 18 N/

leian 124 (39.1) 1 326 (52.31) 1 74 (24.1) 1

Wauay 1-2 T 271 (37.1) 0.92 (0.70-1.20) 481 (55.67) 1.18 (0.90-1.63) 76 (10.47) 0.36 (0.25-0.52)*

afinday 1-2 T 401 (50.8) 1.60 (1.23-2.09)* 368 (47.79) 0.86 (0.69-1.06) 129 (17.5) 0.66 (0.48-0.92)*

Lﬁaﬁ_ﬁ’lﬂ’lm 280 (48.6) 1.47 (1.11-1.94)* 184 (55.59) 1.18 (0.96-1.45) 121 (22.1) 0.89 (0.64-1.24)
TnhuTunye

ound 6 Tu 161 (52.3) 1 176 (52.38) 1 55 (18.9) 1

6-10 T 300 (35.8) 0.51 (0.39-0.66)* 412 (46.92) 0.64 (0.50-0.83)* 116 (14.1) 0.74 (0.52-1.05)

NN 10 T 321 (42.9) 0.68(0.52-0.89)* 400 (49.57) 0.72 (0.56-0.93)* 108 (14.98) 0.79 (0.55-1.13)

1%@15& Pearson’s Chi-square test, logistic regression, * = ﬁjﬁaﬁﬂﬁiymdﬁﬁa (p-value < 0.05)

OR = Odds Ratio, CI = Confidence interval

7-day prevalence = eYgnIsINARLNGRISELLNT BB UALNSEgNlATs9TR s MaalHTag 7 Tk

12-month prevalence = AT AL NFvRTLLNE B UALNIgNlnSIN RIS UaNI 1T 12 LFau

Effect of MSD = amasgnaasmsaiievisaveanmanennsiieUnfivesssuunsisiiauasnsvgnlassneassensdaimamalugis 12 o
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e 4 LERaEn Adjusted odds ratio YatRsefiflenadaniuii MSD 20s3ensdidauan
T 7-day prevalence 12-month prevalence Effect of MSD
e Adj OR 95%CI Adj OR 95%CI Adj OR 95%CI

fagld

18-29 1 1 1 1

30-39 9 1.27 0.92-1.75 1.14 0.85-1.53 NS NS

40-49 1 153 1.06-2.20* 1.82 1.30-2.53* NS NS

50-60 1 151 0.94-2.41 191 1.24-2.95*
Artianame

18.5-22.9 1 1 -

23-24.9 1.39 1.03-1.89* 1.33 1.01-1.76* - -

25-29.9 151 1.12-2.03* 153 1.16-2.02* - -

30 Al 2.87 1.58-5.24* 1.48 0.84-2.62 - -
mfilsndsyaeh

ey 1 1 1

fothaiay 1 1 1.86 1.42-2.44* 1.44 1.12-1.86* 1.65 1.27-2.15*

flanda 1 1an 2.70 1.58-5.24* 1.83 1.34-2.51* 231 1.73-3.10*
mMafanTnia

sifl 1 1 -

by 1.20 0.83-1.75 153 1.09-2.16* - -
neMIYhARNIINEY

Tsiifin 30 wifi/sn 1 1 -

31-60 Wi/ 116 0.89-1.15 111 0.87-1.41 - -

61-90 97/ 1.09 0.74-1.61 143 1.01-2.04* - -

$NNN 90 W/ 2.07 1.36-3.14* 1.30 0.88-1.91 - -
1M

wioan 10 1 1 1

10-20 1.10 0.89-1.51 0.98 0.76-1.27 0.85 0.63-1.61

snnnh 20 9 1.03 0.68-1.57 0.92 0.63-1.35 081 0.53-1.12
BN

SnuNaaNNTY 1 1 1

ananadwiin b 1.20 0.84-1.72 1.91 1.36-2.67* 121 0.82-1.77
Fmseanseu

wungEnaam 1 1 1

SoaNQINean 0.74 0.24-2.32 0.88 0.29-2.65 0.39 0.18-0.88*

Fusonaan 0.75 0.23-2.41 0.80 0.26-2.49 0.24 0.10-0.57*
3NN 18 Qs

linenae 1 - 1

Wauay 1-2 T 1.09 0.76-1.56 - - 0.37 0.25-0.54*

nfiada 1-2 1.72 1.19-2.49* - - 0.59 0.41-0.85*

Wounniu 1.85 1.23-2.81* - - 0.92 0.64-1.33
Tnhuinge

e 6 1 1 -

6 - 10 T 0.49 0.35-0.68* 063 0.46-0.86* - -

NN 10 0.64 0.45-0.92* 0.70 0.561-0.97* - -

* = fshemestia, winsmng (-) = vl;i‘lm”ag'slu model 289 multiple logistic regression

OR = Odds Ratio, CI = Confidence interval

7-day prevalence = ANNYNVBIIMIAANAIDITLULNABIHOUALNTLNIATITITBITENIFEIMAI T3 7 Tk
12-month prevalence = AMNgNYBIINTIAALNATRSTULNT MBS NSEgNATsNRssNIRFmmslIg 12 Wow

Effect of MSD = amasnaasmsaiievisaveanuainemsiienfivessuunasiiiausznszgnlessnsnssensddima
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