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Risk Assessment and Intervention of Ergonomic Risk Factor in Beekeeping

Chanhwi Lee" , Taesun Kang®
Department of Environmental and Safety Engineering, Ajou University"
Department of Health and Safety Engineering, Semyung University”

= Abstract =

Objectives: The purpose of this study was to assess the ergonomic risk factors in beekeeping, and to evaluate the
effectiveness of assistive device hive lift.

Methods: This study included 30 subjects of beekeeper in Pocheon, Korea. We assessed the ergonomic risk of
main task in beekeeping with NLE, OWAS and evaluate the effectiveness of hive lift. We also surveyed prevalence
of musculoskeletal symptoms among the subjects based on the Korea Working Condition Survey.

Results: Moving to different floral origin, internal inspection of beehives, feeding syrup is the most burdensome
to musculoskeletal system (NLE LI value=2~3. OWAS action category=4). The prevalence of musculoskeletal
symptoms (lower and upper extremities) among the subjects was over 80 %. The introduction of assistive devices
in the three hazardous tasks has dramatically reduced the risk by removing manual lifting hives (OWAS action
category<l).

Conclusions: Beekeeping is a heavy workload on the musculoskeletal system because it has a lot of manual

lifting task. As a result of applying the hive lift, the burden could be reduced.

Keywords: beckeeping, beekeepers, ergonomic risk, musculoskeletal symptom, risk assessment
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g3t 3t Aol = SEE Aelsle s
2 QIXtEet WUt A2 vl AR R AN
E£7]&2)(The NIOSH Lifting Equation; |8} NLE)
I AFE A7FS|AF Ovako Oyt WHE A AN
2 ((Finnish Institute of Occupational Health)o]

=

7§EFst The Ovako Working Posture Assessment
System (0]} OWAS)S o]-&3tH4, 5]. NLE= &
A 438 3 £, WEE A, AP, %71

st d

2k A1z, Exto] FE 52 ¥
AeHA (Recommended Weight Limit ;©|3}

= Toto] FEEAY FAE e @ & E71A
(Lifting Index; ©Js} L& 4t&sted], o] gho] 1
< dod 7fdo] Hasth OWASE 2Hg< Bt 2
= 2P b A 71l weEk AA] FeE A
A= E’—Eﬂﬂl A5k 7Iolth, AHA| H7h= 5
2] BlEE A=, O wWo|, the| AHA|, A&
FAE 7IRke R sk, AojH H7F da 1=

Hu 2lght}, F7F A7t 201 7iAle] Hash
4 Q1 A5 Alaet 7iAle] Basith, OWAS H7t
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Table 1. General characteristics of study subjects (n=30)

LA 2o chstel Hrk Wyt ohjet A A
Foll AlTE]7] ARG oFE HRETe WFeE
E

'(Hive Lift)Q) &3+% B7lsk9ic}.

o ARE Z§3tol AYNL, TBAA QT FY3
& 58 2RI, EAA 5971648 @28 o
of mHA U P 2ol A HEAZ R
skl o] % 30%0] Aol SteIeHo]

2 1}

0
fsH7]0] 3 AL M| SR AN U F 2w}
Fastog 9% 2 ol

Characteristics

Age (mean £ SD)’ 69.9+8.5
N ofmale(%) 27 (90)
Gender
N of female (%) 3(10)
Career (year mean = SD) 17+£10.5
No. of bee colonies (mean + SD) 193 +£76.3
N of Fixed beekeeping (%) 12 (40)
Management type : .
N of Migratory beekeeping (%) 18 (60)
H d 6.9+0.8
Working time OuTS Peraay
Days per year 281+ 16

*Mean=S.D. : Arithmetic mean+Standard Deviation, N**:Number
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2. et Qisiamy} 2 %9l o] A AYL BT MES Sk 2elo] =
AU IFATE AT PRI DBAA B FuEol Uk B I, WE A 5 AU 984

%&@% Table 29} 720 5709] Ao] GIgich WE 12 Aj4lo] RS e,

o1, WE WA, A% T 5o A4 @Al W

Table 2. General risk assessment of musculoskeletal risk for major task in beekeeping

) Risk assessment
Task Muscular skeletal risk factor - — -
Severity ~ Likelihood Frequency  Risk
diffggr\lltmgﬂ;[)(;al Loading and unloading hive bodies into the truck 10 6 4 \%
L including manual lifting hives. (20)
origin
Internal .. o . .
. X Regularly repetitive manual lifting hive bodies and \%
inspection of bending over to inspect frame 6 6 4 (16)
beehives
. Regularly repetitive manual lifting hive bodies and \%
Feeding syrup bending over to feed syrup in a frame feeder 6 6 3 (15)
. Watering with a hose in a bucket on the outside wall Il
Feeding water of a bechive 1 2 3 ©6)
Removing weeds Removing weeds around hive bodies 1 2 3 (2)
3. 2ZtZeA Eot 2t oA FobE ARESHA HH EdEo] AYE 252
Uk SR AT MOl BATH WE ol W & 5 §l] whe] ofmfelli= TR WS Blo} i
B W, A T Aol oistel g Wk olFeks A9k Qo] o St Mol Aew
WA NLE, OWASS ol8ate] B7Iet A= tha 9lek, 52 ke #d oF 30 kg Aol Eohe
Table 33} 3}ttt ol HE o] 54= NLE WHo= 7kt Axf Al
JEER A 9 BN R 77 71222 of 3ufo] fod 3]
S WES AW AR WY A BABR]  elo] T FelS i Ao Uebgrh OWAS
52 Wels Adolt, A7t 48 592 60 oz Friet AuolA = 2 49 siFste] Aladt
D7} ol A& st ol s’ 3t FHE 57t 7ol gt Ao s A=A

NLE OWAS'
Task RWL* LI

Origin  Destination Origin Destination

Back Arms Legs Load Action Category

Moving to
different floral 8.5 11.1 35 2.7 4 1 7 3 4
origin

Internal

inspection of  12.8 11.1 23 2.7 4 1 4 3 4
beehives

Feeding syrup  12.8 11.1 23 2.7 4 1 4 3 4

*NLE : NIOSH Lifting Equation, TOWAS : Ovako Working Posture Assessment System, {RWL : Recommended Weight
Limt, §LI: Lifting Index
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Table 4. Prevalence of musculoskeletal pain for over 7 days during the previous 12 months among the subjects (n=30)

Musculoskeletal symptoms N (%) N of occupational related (%)
Back pain 11 (36.7) 10 (33.3)
Muscle pain in the shoulders, neck and arms 25(83.3) 23(77.7)
Muscle pain in the hip, leg, knee, foot 26 (86.7) 24 (80.0)
General fatigue 24 (80.0) 22 (73.3)

142 -



71} o] %7} Avtol wet 5EATH FAkot
AR FAo] BtstnE LA Be71EA
7 7le] Mgees
MEYmEL WES Bl Reld 49 5K o

1o
AR LA &3tolE 109 o) E=FoF 7. 4

ol7+asl P} E—?LOI RULA(Rap d Upper Limb

b g Sroz WAL 3

(36.7 %)=
ATHI, 8. o] H& <
= A AR ==, AAeE 2sx a3 (Healthy
Worker Effect) 59| 93Fo] o1& 4= ot} 934
B7t BloJoA E RN AES AEEol
ol AT 5 oA 75T Stk o
= Yok FF Aol o] Fe e A7
Zazk ik,

o] @A TR Hztxm FRA HA

9] 5el%le] 1A (47.8 %) ul %
FEALSlo] FUE Aelo] wrt

.\.4

o3t oF% 5910le] QPR Bt 54 AT} 2
2% o el

O OF

o =

BAR DBAA T 4L ST HRER
WEe|TES A OB YO T T2
2e 39 4 o

A7t Tmsv 2017@_ ek Aol
Qow AQE e, $EATHT ZHA] AT
Aol AL Hale,

REFERENCES

1. Statistics Korea. Korean Statistical Information
Service. 2019 [cited 2019 Feb 25] (Korean)

2. Youn, K., et al., Type and Characters of Agricultural
Injury Subjective Burden. J Agric Med Community
Health 2016; 41(1):1-12 (Korean)

3. Korea Beekeeping Association. The statistics of
beekeeping industry. 2019; Available from: http://
www.korapis.or.kr/jsp/sub3-1.jsp (Korean)

4. Karhu, O., P. Kansi, and 1. Kuorinka, Correcting
working postures in industry: a practical method for
analysis. Appl Ergon 1977;8(4): 199-201

5. Thomas R. Waters, Vern Putz-Anderson, and Arun
Garg, Application Manual for the Revised Niosh
Lifting Equation. 1994: U.S. Department of Health
and Human Services, Public Health Service, Centers
for Disease Control and Prevention, National
Institute for Occupational Safety and Health,
Division of Biomedical and Behavioral Science

6. Korea Occupational Safety & Health Agency, Sth
Korean Working Condition Survey 2017, KOSHA
(Korean)

7. McAtamney, L. and E.N. Corlett, RULA: a survey
method for the investigation of work-related upper
limb disorders. Appl Ergon 1993;24(2): 91-99

8. Osborne, A., et al., Prevalence of musculoskeletal
disorders among farmers: a systematic review. Am J

Ind Med 2012;55(2): 143-158

- 143 -


http
http



