Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2023.24.1.393

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 24, No. 1 pp. 393-407, 2023

drjo] 7He B8e 5 =584 Ad ZAFE A

Development of Agricultural Working Condition Survey Items
Using the Delphi Method

Hye-Seon Chae, Myung-Sun Ko, Soo-In Park, In-Soo Kim
Agricultural Safety and Health Division, National Institute of Agricultural Sciences,
Rural Development Administration

i
=)
b

2 9 & dve dyo] 7Me Z85to] wU=sed AH uoks 9t 2AGE TS FHOE Tt o
S FE 24 ARAT e B DR AR, JR 54, bdo] Bt 4 9 s, A4
<28 H5E 9 57 g9 217019 AYGor RS, F 128719 | RARGES &5t
FAGES ol-8sto] F23Md RARRE 251, F 23]9] A7 dujo] 2AE AT A7) wd
HA Zopo] 7 9 AR 8 FdE S ¥ A4 B ERdt A7Ae g 25808
23]9] dxjo] ST tfsto] ZAGEE P, BEUA, WEEHZLES AEsIATh T 2AGE A
I AF71E(Mean=4.0, CVR=0.44(1%}), CVR=0.5(2}), SD(1.0)& Z-&st1, AAE A&} 98-S
1571 2999 8571 F=o] AFHUS. sdeqE A HH84R S A4 2AYGY 24T e
=i g duby E463E), A9FY AR1FE), AJAGEE), Ko/ AL =2Q0FE), bdEAHE(
), bdol it A4 (63, FAA Aol dold sl Bt A (1535, fsfald weleEEeYs), Hd
FQPE), FoF AFBEHNERT), AFEA F d7EE AREGPE), 220FR), FW/+FQFH), 9T FAA
A135), 2284 U=EQdH) ot &5, dZWdn SHHY 2442 58 AAANI AR A A7 dast
o SYEEEERAE S5 AAtE AR o] e vl 2R e A xAtER E8E e
2 7|,

Hrlo

o?.:ol_rﬂfl)l'oﬁ
oL o it o
i&rﬂq&ﬁ
R M

4
o,
_?lg
0.0 @

o,
fijo
R
ok

RN )
ook

Abstract This study aimed to develop survey items for investigating the current status of the agricultural
labor environment using the Delphi technique. A total of 128 preliminary survey items were extracted
after determining five domains and 21 sub-domains through an examination of domestic and
international surveys and past literature. Domains included general background, work environment,
safety awareness, and management levels, health effect indicators, and occupational welfare. Extracted
preliminary survey items were used to prepare structured questionnaires, and two expert Delphi surveys
were conducted using these questionnaires. Expert panels were constituted comprising 25 researchers
and professors with knowledge and insights gained from research and project implementations in the
agricultural safety and health sectors. The average, standard deviation, and content validity for each
survey item were calculated for the responses from the two Delphi surveys. After applying the validation
criteria and collecting the opinions of the experts for the final selection of survey items, 85 items in 15
sub-domains were selected. These included the following: general characteristics (6), size of workplace
(1), working time (5), risk exposure (20), health and safety information (2), level of safety awareness and
management (6), awareness of potential risk (15), level of safety practices (8), insurance (2), subjective
health status (4), health problems and work-related status (8), absence (3), smoking/drinking (2),
workplace facility (1), and satisfaction with working conditions (2). Further research is required on the
formulation of systematic questionnaires by setting the questions and a range for the responses. It is
anticipated that the data from agricultural labor environment surveys will be useful in providing baseline
data while investigating the real status of agricultural labor and in formulating programs for improving
the working conditions in the agricultural sector.
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Condition
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Literature » Review of related survey and precedent literatures
review » Extraction of preliminary survey items
| |
Mgkmg » Preparing structured questionnaires for Delphi survevi
questionnaires
| |
Selection of » 25 experts who have knowledge and insight in the|
Delphi panel agricultural safety and health sector

| |

» Starting 1st Delphi survey (25 experts)

> Analysis of 1st survey results

» Starting 2nd Delphi survey (20 experts)
(Presenting 1st survey analysis results)

| |

Delphi survey

Ang\ylslz of > Average, Standard deviation, Content Validity
cphi Ratio(CVR) for each survey items
responses
| |
» Applying the validation criteria
Final results Mean=4.0, SD{1.0

CVR=0.44(1*"), CVR=0.5(2")

Fig. 1. Research process flow
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Table 1. References for preliminary survey categories

Domains for survey References
General background
Workplace type
Change of work environment KWCS(Korea)
Work intensity
Working time
Risk exposure KWCS(Korea)
Health & safety information KXI/ISSSISI;(%E?)
Views on safety
NIFSPS(UK)

Awareness of potential risk

KFODIS(Korea) OSFSS(USA)

Safety practices level NIFSPS(UK) FSCPRAD(Ireland)

Heal effect indicators

(health status, health problem, KWCS(Korea)
KFODIS(Korea)
work-related status, absence etc.)
Smoking/Drinking
Mental health status
Work-life balance KWCS(Korea)

Exposure of adverse social
behavior

Social support

Kim YH, et al.[18], Kwon M],
et al.[19], Chun YK, et al.[20],
Yang SM, et al.[21]

Welfare facility

Insurance

Satisfaction with working
conditions

KWCS (Korean Working Conditions Survey Korea)

KFODIS (Korean Farmers’ Occupational Disease and Injury
Survey Korea)

NIFSPS (Northern Ireland Farm Safety Partnership Survey UK)
OSFSS (On-Site Farm Safety Survey USA)

FSCPRAD (Farm Safety Code of Practice Risk Assessment
Document Ireland)

KWCS(Korea)
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Table 2. Personnel organization for Delphi research

Field Resga‘rch Resegrch Academia
official institute
Personnel organization(1*) 6 11 8
Personnel organization(2™) 5 8 7
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Table 3. Results of Delphi survey by work-related background

Section Survey items 1" round 2" round
Mean+SD CVR Mean+SD CVR
Nationality 4.16+£0.94 0.44 3.90£0.79 0.50
Farming type 4.68+0.63 0.84 4.80+0.41 1.00
Farming size 4.48+0.77 0.68 4.70£0.47 1.00
Occupational category(cultivation, horticulture livestock etc.)| 4.48+0.71 0.76 4.55+0.60 0.90
General Multiple job 3.48+1.08 -0.12 3.30+0.86 -0.30
characteristics | working career(year) 4.80+0.41 1.00 4.65+0.49 1.00
Employment status 4.44+0.65 0.84 4.65+0.59 0.90
Employment type 4.08+0.86 0.52 4.00+0.92 0.40
Fixed-term contract or none 4.04£0.93 0.52 4.15+0.81 0.70
Term of an employment contract 3.88+£0.93 0.36 3.80+1.06 0.30
Type of workplace 4.08+0.86 0.52 4.00£0.92 0.40
Workplace Workplace size 4.04£0.93 0.52 4.15+0.81 0.70
Gender distribution of workplace 3.88+0.93 0.36 3.80+1.06 0.30
Change of Change of scale 3.52+1.12 0.12 3.60+0.88 0.10
working Change of work methods 3.70£1.10 0.32 3.78+0.93 0.30
environment | General change of working environment 3.84+1.11 0.36 3.85+0.88 0.50
I:I: selected I:l: rejected
Table 4. Survey items for agricultural working conditions survey
Section Survey items 1" round 2" round
Mean+SD CVR Mean+SD CVR
Repetitive tasks 3.94+1.14 0.36 3.75+0.96 0.50
Working speed 3.88+1.09 0.44 3.85+£0.95 0.55
Work intensity | Decision factor of working speed 3.93+1.07 0.50 3.61+0.88 0.25
Frequent disruptive interruptions 3.44+1.29 0.12 3.05+£0.89 -0.40
Work characteristics 3.38+1.14 0.03 3.134+0.94 -0.30
Long working days and hours per a week 4.74+0.53 0.92 4.70+0.47 1.00
Desired Working hours per a week 3.72+£1.28 0.12 3.85+0.88 0.50
Working time Night work 4.28+1.10 0.60 4.40+0.60 0.90
Saturday work 4.08+1.19 0.44 4.25+0.55 0.90
Sunday work 4.08+1.19 0.44 4.254+0.55 0.90
Long working hours (10 hours or more a day) 4.36+1.08 0.68 4.45+0.51 1.00
Vibration from hand tools, machinery, etc. 4.64+0.76 0.84 4.75+0.44 1.00
Noise 4.64+0.76 0.84 4.75+0.44 1.00
High temperature scale 4.80+0.41 1.00 4.80+0.41 1.00
low temperatures 4.76+0.44 1.00 4.75+0.55 0.90
Ultraviolet rays 4.64+0.76 0.84 4.70+0.47 1.00
breathing in smoke/fumes/powder/dust 4.72+0.68 0.92 4.75+0.44 1.00
Using of power machinery 4.72+0.68 0.92 4.80+0.41 1.00
Breathing in exhaust gases from machine 4.60£0.76 0.84 4.60%0.60 0.90
Handling or being in contact with chemicals 4.72+0.54 0.92 4.75+0.44 1.00
Risk exposure Hit from animals 4.64£0.57 0.92 4.65+0.49 1.00
Choking accident 4.68+0.63 0.84 4.75+0.44 1.00
Fall 4.68+0.63 0.84 4.80+0.41 1.00
Tiring and painful positions 4.12+1.33 0.52 4.50+0.83 0.80
Carrying or moving heavy loads 4.524+0.71 0.76 4.70+0.47 1.00
Standing 4.52+0.77 0.68 4.70+0.47 1.00
Repetitive hand or arm movements 4.68+0.63 0.84 4.75+0.44 1.00
Arm/hand outreached from body 4.56+0.77 0.84 4.75+0.44 1.00
Neck bent forward/backward or twisted 4.64+0.57 0.92 4.75+0.44 1.00
Back bent or twist 4.68+0.56 0.92 4.70+0.47 1.00
Squatting 4.72+0.54 0.92 4.75+0.44 1.00
Health & safety | Well-informed regarding health & safety risks 4.68+0.56 0.92 4.60%0.60 0.90
information Health & safety training 4.68+0.56 0.92 4.60%0.60 0.90

T se

lected I:I . rejected
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Table 5. Results of Delphi survey by safety awareness and management level

1* round 2™ round
Section Survey items
Mean+£SD CVR Mean+£SD CVR
Farming is a dangerous occupation 4.08+1.00 0.52 4.00+0.65 0.60
Farming puts my long-term health at risk 3.84+1.14 0.36 3.85+0.81 0.40
I worry about getting hurt while working 4.12+1.05 0.44 3.954+0.69 0.50
It I impossible to work safety on a farm 3.60+1.26 0.04 3.75+0.85 0.20
) The safety of others is a priority while working 4.00%1.12 0.36 4.00+0.65 0.60
V1Se:fr:t;n I can be relaxed about safety as I am an experienced farmer| 3.76+1.23 0.20 3.60+0.88 0.10
Health and safety laws are necessary 4.08+1.08 0.52 4.05+0.69 0.60
Health and safety information helps me farm safely 4.08+1.10 0.50 4.05+0.69 0.60
I need professional help for work-related safety 4.12+1.05 0.44 4.15+0.67 0.70
?ggilfr"sfi;?ewporrekslstgres,afil}zer farm work, others) 4.08£1.19 0.52 4152075 e
Slip/trip (ground level) 4.52+1.16 0.76 4.65+0.67 0.80
Excessive force/movement 4.52+1.16 0.76 4.70+0.66 0.80
Driving accident of farm vehicle 4.52+1.16 0.76 4.70+0.66 0.80
Falls from height 4.52+1.16 0.76 4.65+0.67 0.80
Struck against an object 4.48+1.16 0.76 4.70+0.66 0.80
Crush 4.48+1.16 0.76 4.55+0.76 0.70
Road traffic accident (vehicle-to-vehicle) 4.52+1.16 0.76 4.60+0.68 0.80
Awareness of | Burns/chilblains 4.28+1.21 0.60 4.35+0.93 0.60
potential risk | Struck by an object 4.36+1.15 0.76 4.55+0.69 0.80
Hit by animal 4.36%1.19 0.68 4.40+0.75 0.70
Pedestrian traffic accident 4.12+1.27 0.52 4.35+0.81 0.60
Collapse 4.12+1.24 0.44 4.15+0.88 0.40
Chemicals 4.44+1.16 0.76 4.55+0.69 0.80
Flame 4.08+1.32 0.36 4.25+0.79 0.60
Electric shock 436+1.15 0.76 4.45+0.69 0.80
drowning 3.88+1.42 0.28 3.75+1.12 0.20
Preventing back injury 4.34+1.12 0.64 4.55+0.64 0.85
Dust and spores 4.48+1.09 0.68 4.55+0.60 0.90
Vibration 4.52+1.05 0.76 4.55+0.69 0.80
Safety Ultraviolet rays 4.40%1.12 0.60 4.48+0.64 0.85
practices level | Preventing Infection 4.06+1.34 0.44 4.15+0.84 0.65
Noise 432+1.17 0.57 4.43+0.77 0.77
Chemicals 4.34+1.17 0.64 4.59+0.64 0.85
Personal health & safety 4.34+1.17 0.64 4.45+0.72 0.73
Insurance status 4.80+0.50 0.92 4.70+0.47 1.00
Insurance
Reasons for not insuring 4.76£0.52 0.92 4.70+0.47 1.00
I:l : selected I:l ! rejected
A W Aol det FuE Wk A U, AN, WRAd s34, we)
W B AAEA, olR A IAEEY Aol HiFt = Folrh
Aoz PAEC Utk 14 ZAOMS] SuA 2 Aol dg e AYRAZ A AR 2
WL ESAS BE PRN HPHo] FolEA. U L ER, oFF o U AW L 2F o

22AAAS, WA, 2o A% 5 AR A
JEASH Q5T ol o] that FuA QA AR
NGB A9, F 147 B2 3 8749 P=o] gy
Fo Byehs Ao Hlslgth Hs APE 24
mo ‘9F, ANRGE, SHILE, FE/ro

NN oy

o]
ook

o50] WE ZAFZo] st Folo] ol

=23t

T/ ool U FRE AT I} FUT
o wHge work

400



dujo] 7He 8% 59 =584 AH 2ARE A

Table 6. Results of Delphi survey by health effect indicators

1% round 2™ round
Section Survey items
Mean£SD CVR Mean+SD CVR
General health condition 4.3240.80 0.76 4.4040.68 0.80
Illness or health problems lasting more than 6 4044134 0.60 4.2040.77 0.80
months
Health status Limited daily activities due to illness/health 428+1.02 076 4£3540.59 0.90
problem
Limited daily' activities due to illness/health 4.00+1.26 0.52 4.2040.83 0.70
problem lasting more than 6 months
Backache 4.48+0.96 0.68 4.55£0.60 0.90
Upper limb pain 4.48+0.96 0.68 4.50+0.69 0.80
Lower limb pain 4.48+0.96 0.68 4.50+0.69 0.80
Headaches, eyestrain 4.28+1.17 0.60 4.35+0.67 0.80
Anxiety 3.88+1.42 0.36 3.85+0.81 0.20
Overall fatigue 4.28+1.14 0.68 4.30+0.66 0.80
Health problems and | Circulation disorder 4.16+1.21 0.44 3.95+1.00 0.50
work-related status Skin problems 4.44£0.96 0.68 4.45+0.69 0.80
Nervous system disorder 4.00+1.35 0.36 3.80+1.11 0.60
Endocrine disorder 3.96+1.34 0.36 3.70+1.17 0.50
Respiratory disease 4.48+0.96 0.68 4.30+0.66 0.80
Eye trouble 4.48+0.96 0.68 4.30+0.66 0.80
Neoplastic disease 3.88+1.42 0.44 3.55+1.28 0.30
Digestive disorder 4.04+1.24 0.44 3.60+1.19 0.30
Number of absences 4.28+1.14 0.52 4.30+0.80 0.60
absence Cause of sickness absences 4.324+1.03 0.60 4.35+0.75 0.70
Presenteeism 4.28+1.06 0.52 4.35+0.75 0.70
Smoking/drinking Smoking status 4.12+1.36 0.52 4.25+0.72 0.70
Drinking status 4.12+1.36 0.52 4.25+0.72 0.70
Mental health status (Poor well-being (WHO-5)) 4.12+0.97 0.52 3.80+0.70 0.70
I:l . selected I:I . rejected
Table 7. Results of Delphi survey by occupational welfare
1" round 2™ round
Section Survey items
Mean£SD CVR Mean£SD CVR
Unexpected work 3.28+1.37 0.12 3.20+0.89 -0.10
Flexibility in working time 3.36+1.41 0.20 3.20+£0.89 -0.10
Work-life work-family time balance 3.30+1.43 0.12 3.10+£0.82 -0.28
balance Free time within working hours 3.18+1.46 0.00 3.00£0.83 -0.45
Working pattern 3.53+1.29 0.36 3.64+0.81 0.28
Mental threat 3.53%1.16 0.23 3.48+0.76 0.07
Discrimination 3.92+1.12 0.36 3.60+1.05 0.30
Exposure of | Exposure over the last month(verbal abuse sexual -
advIe)rse social attzntion threats and humiliatgng behaviors) 3.84£1.21 0.28 3.60%1.05 0.30
behavior Exposure over th? last 12 months(physical violence sexual 3844121 0.28 3.60+1.05 0.30
harassment bullying/harassment)
Social support Help and support from colleagues 3.42+1.25 0.15 3.05+0.75 -0.40
Help and support from employer/manager 3.38+1.25 0.04 3.05+0.72 -0.56
Toilet status 4.08+1.19 0.44 3.95+0.89 0.40
Workplace | Shower room status 4.20+0.91 0.52 3.90+0.97 0.40
facility Rest zone status 4.44+0.82 0.76 4.25+0.72 0.70
Dormitory status 3.44+1.12 -0.20 3.40+0.88 -0.30
Satisfaction | Satisfaction with working environment 4.30+0.74 0.68 4.28+0.65 0.80
with working
conditions | Satisfaction with occupation 4.38+0.73 0.72 4.25+0.64 0.80

I:l . selected I:I . rejected
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Table 8. Final survey items

Section

Survey items

General General characteristics(6) Earmding type, farming size, occupational category, working career, employment status,
background ixed-term contract or none
@ Workplace(1) Workplace size
Working time(5) Long. working days/hours per a week, night work, Saturday work, Sunday work, long
working hours(=10 hours/week)
vibration, noise, high temperatures, low temperatures, ultraviolet rays, breathing in
Workin smoke/fumes/powder/dust, using of power machinery, breathing in exhaust gases from
. 8 . machine, handling or being in contact with chemicals, hit from animals, choking accident,
environment Risk exposure(20) . . L . : K .
Q7 fall, tiring and painful positions, carrying/moving heavy loads, standing, repetitive
hand/arm movement, arm/hand outreached from body, neck bent froward/backward or
twisted, back bent or twist, squatting
Health & safet
'e a S atety Well-informed regarding health & safety risks, health & safety training
information(2)
Farming is a dangerous occupation, safety is a priority while working, health and safety
Views on safety(6) laws are necessary, health and safety information helps me farm safely, I need professional
help for work-related safety, barriers to working safely
Safety Slip/trip(ground level), excessive force/movement, driving accident of farm vehicle, falls
awareness and | Awareness of potential | from height, struck against an object, crush, road traffic accident(vehicle-to-vehicle),
management risk(15) burns/chilblains, struck by an object, hit by animal, pedestrian traffic accident, collapse,
l(c;/le)l chemicals flame electric shock

Safety practices level(8)

Preventing back injury, dust and spores, vibration, ultraviolet rays, preventing infection,
noise, chemicals, personal health & safety

Insurance(2)

Insurance status, reason for not insuring

Health effect

Health status(4)

General health condition, illness or health problems lasting more than 6 months, limited
daily activities due to illness/health problem, limited daily activities due to illness/health
problem lasting more than 6 months

indicators Health problem and Backache, upper limb pain, lower limb pain, headaches, eyestrain, overall fatigue, skin
17 work-related status(8) problems, respiratory disease, eye trouble
Absence(3) Number of absences, cause of sickness absences, presenteeism
Smoking/drinking(2) Smoking status, drinking status
Occupational Workplace facility(1) Rest zone status
welfare Satisfaction with working i X X i X X i X X
(3) L Satisfaction with working environment, satisfaction with occupation
conditions(2)
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