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ABSTRACT

Musculoskeletal disorders (MSDs) are the leading health issue among
continuous manual laborers, primarily stemming from poor workplace
ergonomics. This quasi-experimental study aimed to investigate the effects
of an ergonomic health literacy promotion program on the health
behaviors of dairy farmers. The sample consisted of 60 dairy farmers,
equally divided into an experimental group (n = 30) and a comparison
group (n = 30). The experimental group participated in a 10-week
ergonomic health literacy promotion program. Data were collected using
questionnaires and working posture risk assessments, and subsequently
analyzed utilizing descriptive and inferential statistics, specifically the
Independent t-test and Paired t-test. The findings revealed that,
post-intervention, the experimental group demonstrated a statistically
significant increase in all five domains of ergonomic health literacy
compared to both their pre-intervention baseline and the comparison
group (p-value < 0.001). Furthermore, the experimental group exhibited
significantly higher health behavior scores than the comparison group
(Mean diff. = 32.57, 95% Cl = 29.33 to 35.80, p-value < 0.001), along with
a significant reduction in occupational risk (Mean diff. = -1.87, 95% Cl =
-2.38 to -1.35, p-value < 0.001). In conclusion, the ergonomic health
literacy promotion program effectively enhances health behaviors and
mitigates the risk of musculoskeletal disorders among dairy farmers. This
program can serve as a practical guideline for addressing ergonomic

challenges within the agricultural sector.
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3NNgusIvgenaun1Iaaes laglduuuasuniy
lngaglviszesiiainsnouluuaaua1yl 30 Ui way
WuUUsELIUYIINI9A159191U (RULA) Tagl 1783y
TuiimAlevayhnu seozim 1-2 Uil denuiltseidiy
filungunaassuaznaa3ouiiiou 1wy vhuueisia
e Uusiu

3.2 Sy niuNvMnaes

3.2.1 NQUNARDY ANLUTUNITAULNY
A1sMAaRs 10 dUavi duanviay 1-3 Falus Iagld
TWsunsunsdaiaiuauseusiuguamia eafy
N1THATANS DN ANTINAVNNUDUABATNTELA B9
Taun Feillusunsuusazduaiagldanuiive s sy
avinsallaullng-luindnanungiiie duaveyusy
guneaurlag Jadnanys lnegidedidufanssy
ynduai Ts1eazBonfansau deil

FUanid 1 Aanssunisidids
ayaguAIMAIuNITeEAIans tasldIgnsusseny

Y 9

) 2

[ 4 aa o L3 a wva
Nanssunguuaue vudedAval uagn1sinU)Uus

D

2 v

duAudoya nalasdnausuaziliofaaurininy
Tusnriinguiiouiiovegluduiudoya

FUansifl 2 Aanssudiladeya
aunseaans lagliguiuunisussens Aanssungy
wazmsthiaue Tuvusinguiuisuiiiou l9¥uianssy
duasuavaimainid v ars1suavmiudng
Tudunnsifl 2 Fedanidl 9

FUaifl 3 Aanssunisuszidiy
Foyasnunsemans Inglddeludiuvesialeviinms
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nMshauresnuasnsidsslaun nadiaue uas
wnuddnsnmvimienisvineu legldlunusasiieds
aunsnlviy
FUnWil 4-9 AanssuUszyndly
laun1sufuiRasamunsemans lnefnn1uainyianig
nsUfTRNuLAzLanUABWIsEN Sl
#Unvil 10 agunaveslusungy
waztAudeyandinismaaes nedinfiuaniua ou
nsleukazaUsEaUNSaind Il e usvimnig
nMsUFURNUTIgnFesazAILANANS BULATMAY
Wnsmlusunsy
3.2.2 nauIeuiiey
3.2.2.1 nauUSgunguazaAiy
FIawazufuaaulunisulauuniuind wazlasu
Tayavr1rarsainannsallauunieladnisgnine
padndfifegiiy uierlifiduAvidesiuianssy
nsBeu3 wuuilduswiinguneasdlasu
3.2.2.2 M3AUTIUTINTYA e
LUUABUD I AR UNguNAaes 53 2 AT A
foulsunismaaes (FUavidl 0) wazndsduanns
yinaea (FUaiT 10)
4. adFldnsinszsiteya
4.1 afifBanssauun IdeSurudnuvzdoya
Wald TAun Nsuanuasaud (Frequency) $ovas
(Percent) Aade (Mean) A1sngn (Minimurm) Angaan
(Maximum) wagendauldsaiuusnsgiu (Standard
deviation)
4.2 @0RTeYIU
4.2.1 WisuifisuanuuandisAiads
ALLLUYDIAINTBUTFUgUA LA BIF U TEANER S
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WOANTTUAVAMN LazA1E BaA1UNTeAENT
FENINNFUNABMALNFUUTHULTIEU NOUKATNAY
N1I1AADY A8ENR Independent t-test NAADUNS
LANWIIVBIVOYARIEARNA Shapiro-Wilk test Anun
seauiled fyn1eadif 0.05 wazaramaud esfu
Joway 95
4.2.2 Wisuifisuanuuandeaiade
ALLLLYBIAINTOUTAugUA LA BT UM s aR S
WOAnsTNEUA M WagamAssunsemans nely
NALNARBILALNGUIUTIUWIEY NOULAYNEINITNARDY
A18aNRA Paired t-test NAABUNITHINWINVRITBYA
A8adF Shapiro-Wilk test WUty annAIuinTg
wanUIUUUN# (Normal distribution) AMuuAsEAy
Toddnyneadn 0.05 wartiinnudesiudesay 95
5. 938555UM Tl unywd

nsfinwideaded 145unissusasadessau
n53lunywd MNAMENIIUNITITEFIIUNTIFETY
uywdum AN doveuunuy etuil 4 gaiau 2567
\auiilAssnng HE672094

NAN33Y

1. doyaialuvesnguiiegaunsnInsides
lAuY 97U 60 AU NAUAIDE19 30 AU LAENY
Wisuiieu 30 au wui dulnglduneene Sovay
66.67 Invilogiadewiniu 47.07 + 11.24 U szeziian
Tngtad oiivihaulunidy desndt 8 $alusdefy
Yoz 90.00 Fsumnsirsfunguivieuiiou daulvg
Juends fovaz 56.67 lneflongradowindu 42 «
12.27 ¥ szoziianlaeiadeiivhanduiy 8 4alug
Juduly Fewaz 60.00 Teavidenauanslu Table 1

Table 1: Baseline Characteristics of dairy farmers in the Experimental and Control Groups

Personal Characteristics

Experimental groups

Comparison groups

n (%) n (%)
Sex
Male 20 (66.67) 13 (43.33)
Female 10 (33.33) 17 (56.67)
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Table 1: (C

ontinuous)

Primary Health Care Journal (Northeastern Edition), Vol.41 No.1 (January — April 2026)

Personal Characteristics

Experimental groups

Comparison groups

n (%) n (%)
Age
Mean + SD = 47.07 + 11.24 Mean + SD = 42 + 12.27
Min + Max = 26 + 75 Min + Max = 25 + 66
Status
Single 3 (10.00) 15 (50.00)
Married 26 (86.67) 13 (13.43)
Widowed, Divorce 1 (3.33) 2 (6.67)
Education level
Primary education 5(16.67) 8 (26.67)
Junior High School 3(10.00) 5(16.67)
High School 11 (36.67) 5(16.67)
High vocational Certificate 3(10.00) 5(16.67)
Bachelor's degree or higher 8 (26.67) 7(23.33)
Congenital disease
No congenital disease 21 (70.00) 23 (76.67)
Hyperlipidemia 1(3.33) 3 (10.00)
Diabetes mellitus 3(10.67) 3(10.00)
Hypertension 5(16.67) 1(3.33)
Weight
Mean + SD = 67.87 + 11.85 Mean = SD = 59.93 + 8.60
Min + Max = 43 + 96 Min £ Max = 43 + 85
Height
Mean + SD = 165 + 9.51 Mean + SD = 160.8 + 7.41
Min + Max = 148 + 182 Min + Max = 150 + 178
Drinking alcohol

Don't drink alcohol
Drink daily (7 days/week)

Drink al

Drink every other day (3-4 days/week)

most daily (5-6 days/week)

Drink weekly (1-2 days/week)

Drink m

onthly (1-2 days/month)

17 (56.67)
4(13.33)
2 (6.67)
0 (0.00)
3(10.00)
4(13.33)

20 (66.67)
2 (6.67)
3 (10.00)
2 (6.67)
3 (10.00)
0 (0.00)
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Table 1: (Continuous)

JPHC 41(1), e16726

Personal Characteristics

Experimental groups

Comparison groups

n (%) n (%)
Smoking
Never smoked. 22 (73.33) 18 (60.00)
used to smoke, but I've quit. 3(10.00) 9 (30.00)
still smoke 5(16.67) 3(10.00)
Average length of time spent working on the farm (hours/day)
< 8 hours 27 (90.00) 12 (40.00)
> 8 hours 3 (10.00) 18 (60.00)

Length of time in dairy farming (number of years)
Mean + SD = 16.77 + 9.61

Min £ Max = 2 + 35

Mean = SD = 13.97 + 9.04
Min £ Max = 2 + 32

Number of dairy cows to be milked on the farm (per farm)

Mean + SD = 31.07 + 19.81

Min £ Max =1+ 75

Mean = SD = 33.63 + 25.08
Min £+ Max =4 + 120

Number of workers on the farm (per farm)

Mean + SD = 3.2 + 1.45
Min+Max=1+6

Mean = SD = 2.37 + 0.85
Min+Max=1+4

Nature of work on the farm

- Clean and wash dairy cows and their
pens.

- Prepare milking equipment, such as lifting
milk buckets and installing milking machines.

- Milk dairy cows and install milking
equipment on their udders.

- Pour milk into milk buckets.

- Prepare dairy cow feed.

- Lift and move filled milk buckets.

- Other duties.

27 (90.00)

24 (80.00)

22 (73.33)

20 (66.67)

24 (80.00)

22 (73.33)
1(3.33)

26 (86.67)

25 (83.33)

22 (73.33)

17 (56.67)

20 (66.67)

22 (73.33)
2 (6.67)

2. wan 5T ULiBUAILLE BATLULYBIAIN
seuifugumABIiuNsemMans (Health Literacy
for Ergonomic) waAnssuavnm (Health behaviors)
LarA213LF Baf1UN1TEAIARS (The RULA scores)
MelunguveaeaLaznguUSoufisy NeuULaEnaINIg
nAaes WUI1 naunaassdmnuiAvatunsidiia

Joua N5 ladey

Y

a nMsUssiliudeya Uszyndld

Uaya LaENOANTINAUNN gaNIneUNITNARRY 8819

Y

NlvdAgyn19ads (p-value < 0.001) LazilAULELS

AIUNTIANERNS AINIINBUNITNAADY DY lldBdAey
198D/ (p-value < 0.001) (Table 2)
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Table 2: Compare the differences in average scores for ergonomics literacy and RULA score within

the experimental group and the comparison group, before and after the experiment

Variables Before After Difference 95% CI p-value
(Mean + SD)  (Mean £ SD) (Mean £ SD)  for W pifference
Health Literacy for Ergonomic
1. Access to ergonomic information
Experimental (n=30)  10.80 + 0.30 16.53 + 0.40 573+ 221 4.91 to 6.56 < 0.001
Control (n=30)  11.37 + 0.39 10.80 + 0.35 0.57 + 2.49 -0.36 to 1.50 0.222
2. Understanding ergonomic information
Experimental (n=30)  12.47 + 0.26 20.50 + 0.51 8.03 + 3.09 6.88 to 9.19 < 0.001
Control (n=30)  13.13 + 0.39 13.37 £ 0.38 0.23 + 2.54 0.72 to 1.18 0.619
3. Evaluation of ergonomic information
Experimental (n=30)  10.70 + 0.33 21.20 + 0.47  10.50 + 3.01 9.37 to 11.63 < 0.001
Control (n=30)  11.43 + 0.33 11.00 £ 0.17  -0.43 + 2.01 -1.19 to 0.32 0.248
4. Application of ergonomic principles
Experimental (n=30)  13.40 + 0.31 21.30 + 0.31 7.90 + 2.34 7.03 to 8.77 < 0.001
Control (n=30)  12.97 + 0.39 13.23 + 0.35 0.27 + 0.74 -0.01 to 0.54 0.058
Health behaviors
Experimental (n=30)  48.27 + 1.76 75.37 £ 097 2710 = 11.57 2278 to 31.42 < 0.001
Control (n=30)  45.40 + 0.94 42.80 + 1.30 -2.60 £ 7.15 -5.27 to 0.07 0.056
The RULA scores
Experimental (n=30) 4.87 +0.22 3.10 £ 0.18 -1.77+ 097  -2.13to-1.41 < 0.001
Control (n=30) 4.80 + 0.24 497 +0.19 0.17 £ 0.70 -0.09 to 0.43 0.202

3. WaNISUTE U BUANAA UAILULYBIATTY dausinernunisidndedeya n1sidnladoya

sRUFAUAVAMALIUNISEAEanS (Health Literacy n13Useiiudeya Ussyndlidoya uagwgingsy
for Ergonomic) weAnsIuguNIN (Health behaviors)

LAYAIULA 89A1UN1SEAERNS (The RULA scores)

U0 ganIneuNIInaes ag1ailidedAynneana
(pvalue < 0.001) WawATRUUANUEEEUNISEAERS
(RULA) sninreuntsnaaeseenditoddyvieadsa
(p-value < 0.001) (Table 3)

FENINNFUNARBMALNFUUTHULTIEU NoULAL TG
N15VABBY WUTT AMENFINITNAABY NAUNAADY
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Table 3: Compare the differences in average scores for ergonomics literacy and RULA score between

the experimental group and the comparison group, before and after the experiment

Variables Experimental Comparison Mean 95% CI p-value
groups (n=30) groups (n=30) Difference  for W pifference
(Mean £ SD)  (Mean * SD)
Health Literacy for Ergonomic
1. Access to ergonomic information
Before  10.80 + 1.65 11.37 £ 2.11 -0.57 -1.55t0 0.41 0.251
After  16.53 + 2.10 10.80 + 1.94 573 4.66 to 6.80 < 0.001
2. Understanding ergonomic information
Before  12.47 + 1.43 13.13 + 2.11 -0.67 -1.60 to 0.27 0.158
After  20.50 + 2.75 13.70 + 1.80 6.80 5.59 to0 8.01 < 0.001
3. Evaluation of ergonomic information
Before  10.70 + 1.80 11.43 + 1.79 -0.73 -1.66 to 0.20 0.120
After  21.20 + 2.59 11.00 + 0.91 10.20 9.20 to 11.20 < 0.001
4. Application of ergonomic principles
Before  13.40 + 1.69 1297 + 2.13 0.43 -0.56 to 1.43 0.386
After  21.30 + 1.68 13.23 +1.94 8.07 7.13 t0 9.01 < 0.001
Health behaviors
Before  48.27 + 9.66 45.40 = 5.15 2.87 -1.14 to 6.87 0.157
After 7537 £ 5.29 42.80 + 7.10 32.57 29.33 to 35.80 < 0.001
The RULA scores
Before 487 +1.20 4.80 + 1.30 0.07 -0.58 t0 0.71 0.837
After 3.10 £ 0.96 497 +1.03 -1.87 -2.38 to -1.35 < 0.001

aAUsENa
nan15378A3 91 uansliifusg1etaiauds
TUsunsunnsdaaduanuseusduavaimaeifu
n1seAansseuelIan 10 dUn1n duseansualunis
fimumaAnssuguALazanaIIds I LINTEMAnS
GumLﬂwmﬂisi’l,?;miﬂuﬂﬁaU'Waﬁﬁ’aﬁwﬁ'zquaﬁa
AENFINITNARBY NYATNTIUNAUNARDIT ALY
ArwsaUSA U A TUNIsEmans (Rakiunis
W Manla MsUsediu uaznisussendlddayq)
PEATUNGANTIUAUNIM 49T UNTINUNITNAADS
wazganinaulIguieu egreddeddgynieaia
uanantl ArndesiiAaaudutinannuysadu

Frewsaadio RULA franas agadidodfynieads
Wiionaifissannlusunsuiannsaesurgldainnis
U3z nAldNTaULUIANAIINTOUS AUAUNINYD
Serensen et al. (2012) 7 Lu'l& 41 Aneg LN
UANYIMINALT WAL UNTBUIUNITHRIUIT YL
Luuildusaunsuie 4 fu kuAanssufienndsafiu
USUNYBUNYATNT WU NISENEUAUTRYANIUY BN
Social media NM53ATIERIIMIIATSTIURSEude
9l mﬂ%’mmﬁﬁ’mmwLﬁaﬂsmﬁummgﬂéfamq
VINIT waEN15AANIUNITUTEENALTITIHIUNIS
LoUNALATY Line NT¥UILUATIETTY281UA UKL
A5 (Knowledge) I naneidusinweideinng
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(Critical skills) danaliflnuwnsnsiAnaaunszniln
Uspidiumnudedldtenues wasthlugnisuduas
noANIIUAUNIMIUNSEAER ST U URMLlu Y
Fegamnzay nadnsTiintuaonadosiuassanssu
feanidliiiui nsensgdumuseuddugunm
faruduiusidauindunisud sunUasngfnssu
Aauvasaiulun1svingeu Tnsaenndoaiun1sAny
Y84 Poonyapoora (2024); Maimahad et al. (2022)
finuininwzanuseuiiiuguam lnslawizvines
38 pansuaznisUsziliuteya denalvnidnay
Tunagmaunssuiinginssuanudasaseoiiudy
Tufifivesnisanarnadsadunisemans nsfne
S ailfuunadenadoeiuauideves Lukkanalikitkul
(2024); Jumjee et al. (2024) Fel¥35n1suvUT AU
(Participatory ergonomics) Wagnan 3E Tuﬂfjmmam
nerdeile fa1N190anALKLLATILLE BINTULUY
Uszdiu RULA adldoeheiifodfey definsdnuadad
Ifdunuiindude nsfigadliiuiinszuiums
A InmseUIuguAmaansaldiduasedle
wdnlunisanmnudesdinuniseeansluusunves
nenuasnssuazUadnldegradugusssy

Fosrimvasntsivendeil

1) msUszilludeyanungfinssuguainende
NSADULUUABUNINAIAULDY (Self-report) Fao1ad
ANAAIALAG BuRINEARTUN1SMOUlgA (Social
desirability bias) W3aAuaaIaadoulun1sansa

2) 4AULANANVOIA NYAUTNIIUTZBINT
ﬁlugﬂu (Baseline characteristics) iz‘m"mﬂq'u‘wmaﬂ
waznguuisuigulusumalazeny lagngunaaes
fdnanarenazengndegini dstladomdiien
dananeiruaf Uszaunisal Lasn1TMoUAUDIRD
Tsunsufiuananeiy Famssesinseddlunisiing
nsfnunludredefulszansngud uiifiusunmig
Uszmnsenamsuansngluanni
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d3una
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10 Ui wun naunaassdulngdniuseus
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guansunsemans wudn danuseuiegluseau
iRty dfuasdiuldiniseonuuulusunsy
MsduasuANLseuAuguA A i UNSEA AR
1Ae38N159nAINTTUNITUTIENY AANTIUNGN NISLAY
nuddRInIm Samfunsasakazinufus saudeng
nanasunnuiseninadisulsunsuieiunise
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nsermansuasingfnssuaunndinbety wagludu
A ssiiAnaadvuinanauivssidu wui
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dalauauue
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RULA mir89udadninsadnivin1sa1s1sng
Tufiudl amsdunmsinisussdiu RULA Aldluaded
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1.3 @3191A30Y18AUTOUT IINNANTITY
fiazuuy RULA anas masduadalinunsnsila sy
TWsunsulungumaaes it ueranasnsuie
yARAFULUURIUNITEANERT L B gNeAYINg
msvhauigndedlsiuiiiounumsnslauslugey

2. farausnuzlunmmiideadadely

2.1 m3insideRanunaiiszegiian 6
Weou wio 1 ¥ ilefuduinazuuungiinssuavain
st undaaulusunsy ssdennadosogviald uas
damarianisannisuiniiuresndnuieaseldase
wely

2.2 AIWAINWIANT TN UNTAIY I8 WIS
W 1B auufiuSuseRuld wieszuutumediuy
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