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Assessment of Physical Activity Level of Korean Farmers to Establish Estimated
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Eun Kyung Kim’, Sun Hee Lee, Su Young Ko, Seo Eun Yeon, Jeong Sook Choe”

Department of Food and Nutrition, Gangneung-Wonju National University, Gangwon-do, Korea
YNational Academy of Agricultural Science, Rural Development Administration, Suwon, Korea

Abstract

The purpose of this study was to assess the physical activity level of Korean farmers to establish their estimated
energy requirements during busy farming season. 113 farmers (mean age 51.9 £7.2 years, male 42, female 71) who
own farmland area above 300 pyung participated in measurement of body weight and height and interviewing of one-
day activity diaries. There was no significant difference in age, BMI between male and female. Obesity prevalence
according to BMI among male and female farmers was 40.5% and 50.7% respectively. The farmers spent about 7
hours in sleeping and spent about 4 hours 35 minutes working on the farm and spent about 15 hours 30 minutes
(64.6% of 24 hours) in “very light activities” and spent about 3 hours 31 minutes (14.7%) in “light activities”.
Physical activity level (PAL, activity coefficient) of male farmers was 2.63 which was significantly higher than that
(2.19) of female farmers (p <0.05). Estimated energy requirements (EER) for farmers who were different in age and
gender were suggested. For example, the estimated energy requirements for male and female farmers were 3058 kcal/
day and 2279 kcal/day, respectively. The results of this study suggest that estimated energy requirements (EER) of
farmers should be differentiated according to seasonal workload and energy balance of farmers should be evaluated
to prevent obesity. (Korean J Community Nutr 16(6): 751~761, 2011)
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Ho e 8} Qo (Kim 5 1989; Lee & Kim 1991;
Lee 5 1992; Choi & Hwang 2006) 1< ofLJ#] AH]
Zo] FrtE A= gttt sHE, HE AT A2 ZAC
AR ARSI O AGHRl S Bo|EE ouX] AH%
A Zpo]7} QL& A0 7 FHEU AF7HA] FUNE flgh

9] olyA] e wFo] A=A ekar ik 2010del 7N
e sl F7 A= ole =t A (Doubly
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Table 1. Distribution of subjects by gender and age group

Age group Male Female Total
Mean Age (years) 50.4 £ 9.1 52.8 £ 5.6 519+ 72
20-39 7 2 9
40 -59 29 59 88
60- 6 10 16
Total 42 71 113

Not significantly different in mean age between male and female
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Helo] wlj-g- AJolghs & AUATh =, 65| (52w,
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Table 2. Anthropometric measurements of subjects by gender

A7 - o3 - e - ArE - 2 - 753
43% (7T%) 02 511 Fde] 9%} 6itell ulsl] f-2laHA)
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=3t (p < 0.0001). ¥H4, Hw"- g5t Dol aldE e 17
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b 32®(EHE F 14.8%) ol vlste] felatAl =9k
(p <0.0001). 3HF 5 7P B& A7 2981 259
o= 1dalo] Bl 5419] wAe] A9 5 (28.8%)
— AL (26.5%) — 21 (20.7%) — oP7HE 4 (7.8%)
o =o 7 Yehsk o w9l o4 9] 9= 7 (29.5%)
- 2 (21.9%) — FAK) (14.8%) — V7L 4(7.2%),
Q8 (7.2%) 2] &0 7 Vet =9ol WA al oq)d,] o}
Z 7VPIAREE 9 BAIS0R 0= 2ol 7k ol ot FR Al
S 5URJA FY B 2F 94 10802 5131 04 9]
HHATH (LT 8A] 458) Kt} 258 =3It}

5 P &% (Table 4) & 4UAZ &
o] 7} WA AH)AIZFS Table 5ol YeRYGITH —i—,
GAE - okt v o7 6~14HlE AL
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Male (n = 42) Female (n = 71) Total (N = 113)
Age (years) 504 + 9.1V 528 + 56 519 + 7.2
Height (cm) 168.1 £ 538 154,9 £ 4,7%%%2 159.8 = 82
Weight (kg) 702 £ 94 61.4 £ 7. %%x 64.7 £ 9.0
Body Mass Index (kg/m?) 248 £ 3.0 266 £ 28 263 = 29
Obesity Index (%) 1145 £139 117.7 £12.8 1165 + 13.3
Waist (cm) 881 = 7.7 83.4 =+ 6.9%k* 852 £ 75
Hip (cm) 989 + 53 98.1 = 52 984 £ 53
Waist/Hip ratio 0.89 £ 0.05 0.85 = 0.05%** 0.87 £ 0.05
1) Mean = SD
2) Significant different between male and female at ***: p < 0.001 by f-test
Table 3. Prevalence of obesity among subjects according fo body mass index (BMI)
BMI Criteria of classification Male Female Total
Underweight < 18.5 - 0( 0.0
18.5 < Nomal weight < 23.0 9( 21.4)" 10( 14.1) 19( 16.8)
23.0 < Overweight < 25.0 16( 38.1) 25( 35.2) 41 ( 36.3)
25.0 < Obesity 17 ( 40.5) 36 ( 50.7) 53 ( 46.9)
Total 42 (100.0) 71 (100.0) 113 (100.0)

1) N (%), Not significantly different in distribution between male and female



754 - $H7) o] AA e vt

Table 4. Activity examples, expending time and physical activity level by 18 activity levels

Male Female Total
Level Example . . Phys?i(;ol . . Physlicf‘ol . . Phys?iclol
Time (min, %) activity Time (min, %) activity Time (min, %) activity
level? level level?
) 4146 + 68.6" 4244 + 675 420.7 £ 67.8 0.3
1 Sleeping 0.3
288+ 48) 295+ 47) 292+ 4.7)
) ) 298.3 £ 127.4 315.5 + 165.5 309.1 £ 152.1 0.3
2 Resting, Watfching TV 0.3 0.3
(20.7 =+ 8.8) 219+ 11.5) (21.5 £ 10.¢)
) 74.6 + 37.4 673+ 278 700+ 31.7 0.1
3 Eafing food and snack 0.1 0.1
B2+ 26 47 £ 1.9 49+t 22
4 Leisure and p|qying 112.1 £ 945 01 103.9 £ 80.8 01 107.0 £ 858 0.1
Cultivator machine operation (7.8 + 6.6) ' 72+ 56 (74 60
) ) o 30.7 £ 948 20.1 £ 751 240 £ 827 0.0
5 Agricultural diary writing, Desk work 0.0 0.0
21 £ 6.6 1.4+ 52 1.7+ &7
o, Tansportation, Movement (ous) crop 87+ 274 00 450+ 99.6 o 315+ 824 00
selling, Pesticide manufacturing 06+ 1.9 ' B1+ 69 ' 22+ 57
7 Dress oneself, 88+ 7.7 0.0 12.7 £ 10.7 0.0% 112+ 98 0.0
Slow walk 0.6+ 05) ' 09+ 079 08 0.7)
) o ) 26.6 £ 29.1 275+ 354 272+ 330 0.1
8 Stroling, Indoor exercise field observation 0.1 0.1
1.9+ 20 1.9+ 25 1.9+ 23
9 Cooking Clothes management 6.1 £ 260 00 103.2 =+ 83.0 O.o%k* 67.1 £ 823 0.1
Snack preparation and arrangment 04+ 1.9 ' (72+ 5.8) ' 47+ 5.7
7.1+ 130 13.8 £ 145 11.3+ 143 0.0
10 Kitchen work, Indoor errand 0.0 0.0
05+ 09 10+ 1.0 08+ 1.0
n House cleaning, Outdoor work 21.6 = 497 01 100+ 26.4 00 143 £ 370 0.0
greenhouse inspection (1.5+ 3.5 ' 0.7+ 1.8 ' 1.0+ 26
1 Walking moderately, Agricultural tools 173+ 333 00 264+ 363 01 230+ 353 0.1
buying 12+ 23) ' 1.8+ 25 1.6+ 25
) ) 1.9+ 6.1 39.1 £ 441 253+ 394 0.1
13 Aranging dress sweeping 0.0 0. 7#**
01+ 04 27+t 3.1) 18+t 27
14 GM qayback 00+ 00 0.0 01+ 1.0 00 01+ 08 0.0
iVing a pi ac . .
9apgg 00+ 00 00+ 01 00+ 0
15 Cleaning and dusfing agricultural tools 83+ 204 00 8.3+ 249 00 83+ 232 0.0
Repairing agricultural tools washing 06% 1.4 ' 06+ 1.7y 06% 1.6
) 23+ 147 32+ 129 29+ 135 0.0
16  Walking fast 0.0 0.0
02+ 1.0 02+ 09 02+ 09
Farm work and fishing crop harvest, 381.4 +204.1 212.5 +£ 201.5 27563 £ 217.6 1.2
17 ) . ) 1.6 0.9%**
Seeding, Weeding working on the farm (265 + 14.2) (148 £ 14.0) (19.1 £ 15.1)
o ) 20.7 £ 785 8.7t 234 132+ 513
18 Climbing, Jogging and sports et al 0.1 0.0 0.1
1.4+ 55 0.6 £ 1.6 09 £ 34
. - 1440 1440 s 1440
Physical activity level (100) 2.63 (100) 2.19 (100) 2.36
1) Mean £ SD (min, %), 2) Physical activity level = [expending time (%) x REE factor] / 100
3) Significant difference between male and female at *: p < 0.05, ** p < 0.01, ***: p < 0.001 by t-fest
Level 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
REE factor 09 12 14 156 16 20 21 25 26 27 30 31 32 33 40 45 60 70

‘AT 5 o7 BF3tH(The Korean Nutrition
Society 2010). 1 A2 A wd, AA] Flel glo
afl-g- okt B0 AT ool Av|dt AR 7t

64.6%%} 14.7%.01, 5FA17], FZ2AA, AW, 1
T3 Qo] W] 5o wAKde] 23H TALE Fgrol 4H]
o

g AR B F 19.9%30 0 3, i)l B o] A



A Dgo]] 2113 AIRH6.8%) 5191 o34 (19.3%)
o] Blale] F-2J5HA (p < 0.0001) S ¥hd | <EH T g%
of 21|13 AZRE- BFF F 27.2%% 52 934 (15.6%) 9
Hlall 28 3k (p < 0.0001). 3HA, 18949 <117t
T 50 2o AR W 2 oA 7hel| {23k 2jols

JeRiA

FATE.
pul £
AT P dAEe] AA A EE
X (Table 6), AA F4 420 (2.63 + 0.63)°] <]
FAN(2.19 £ 0.59) ¢ nBlE FolsHl
0.005). B3+, 40~594] A= tholl A= T4
FE5F(2.70 £ 0.68)0] oA 59
(2.23 £ 0.59)°f v]al] f-28HA (p <
20~394] U 60 o)dellAE= HAE fol s afol & vt
I

2 AT A s AAS s (AT S 3
SHEE (), AA, Sk, A5 2 AR (Table 7), 1)
W, F5) 2.43 £ 0.67, AAaF G, 15, S5, vl
5 %) 226 £ 0.61, FAHE, & 5) 2.36 £ 0.54,
T (EvhE, X5, T, AL ) 2.55 + 0.65 Lo
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EW7), 471, A7 4w &5
0.60= JelskT.

SHH, G FEEE YU AAEs TS vastolR
H (Table 7), '3 5A€] 4572 (2.81 = 0.59), A
25 (2.51 £ 0.60), 9 &5 (2.64 £ 0.56)14+= o]
A EAQ (W 2,11 = 0.58, AT 2.12 £ 0.57, 5%
5 2.18 = 0.57) ) vlal {-2olehA =A ekt o (p <
0.005) F4t 9 el duid /F2 8 xlo|E vER

) ek

B4 2.36 £

5. 84, iy AT FFTY

SHERIGEIH TN AT A B A
2ol B ARt oAy, A%, Al W AAEEE
< EUE A% A5 A5 (PAZL B 1.48, 9
A 1.45)% g1gslo] A9 1Y olvx] BeF4eS Table
8ol YFERISITE. s A 1Y oufA] HeF 7S
3057 kcal/day®= 14 521 (2279 kcal/day) B} 2]
SHA s=okth AR T EAd 9] olux] H Q3RS Bl wst
AR 20~39412] o= He3eFo] 3366 kcal/day
2 604 ©]4H(2786 kcal/day) Btl o 3HAl =9k
(p < 0.05). 121}, 934 9] o] B @ F7d ko] QlojA+=
AFUPER Fosh 2fo] 5 YeRA] sk

Table 5. Comparison of spending time of subjects by 4 activity levels

Level? Male Female Total
) 930.3 £ 191.3" 931.3 + 180.5 930.0 + 183.7
Very Light
(64.6 £ 13.3? (64.7 £ 12.5) (64.7 £ 12.8)
Laht 98.2 + 88.3 277.8 £ 144,2%%%4 211.0 £ 153.1
i
& 68+ 61) 193+ 10.0) (147 + 10.6)
392.0 +£ 207.7 224.0 £ 198.1%*x* 286.4 £ 216.7
Moderate
(27.2 £ 14.4) (156 £ 13.8) (199 £ 15.1)
20.7 £ 785 87+ 234 132+ 51.3
Severe
(1.4£+ 55 06 1.6 09 £ 3.4
1) Mean = SD
2) N (%)
3) Classification of 18 activities levels to 4 activity levels
4) Significant difference between male and female af ***: p < 0.001 by f-test
Table 6. Comparison of physical activity level(PAL) by age groups
Age group Male Female Total
(vears) n PAL n PAL n PAL
20 -39 7 257 £ 0.36 2 1.97 £ 0.53 9 243 + 0.45
40 - 59 29 2,70 £ 0.68 59 2,23 £ 0.59** 88 2.39 + 0.66
60 - 6 2.38 £ 0.63 10 1.98 + 0.55 16 2,13 £ 0.60
Total 42 2,63 £ 0.63 71 2.19 £ 0.59 113 2,36 + 0.64
1) Mean = SD

2) Significant difference between male and female at **: p < 0.01 by f-test
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Table 7. Comparison of physical activity level by farming type

Male Female Total

Farming type
n Meaon £ SD n Mean £ SD n Mean = SD

Rice and barley 19 2.81 £ 059 22 2.11 £ 0.68***D 41 2.43 £0.67
Vegetables 27 2.51 £ 0.60 48 2.12 £ 0.57%** 75 2.26 £0.61
Animal husbandry 4 2.40 £ 0.27 13 2.35 £ 0.61 17 2.36 £ 0.54
Fruit free 8 2.82 + 0.51 6 2.20 £0.70 14 2.55 £ 0.65
Farming activity 28 2.64 = 0.56 44 2.18 £ 0.57** 72 2.36 = 0.60
1) Significant different between male and female at **: p < 0.01, *** p < 0.001 by f-test
Table 8. Estimated energy requirements(EER) of subjects by gender and age group
Age group (years) Male Female Total
20 -39 3366 + 336°024 2278 + 540%*3 3124 £ 593°
40-59 3040 £ 367 2310 £ 272%%** 2551 + 460°
60— 2787 + 382° 2097 £ 309** 2356 + 474°
Total 3058 £ 392 2279 + 288 2569 £ 501

1) Mean % SD, 2) kcal/day

3) Significant different between male and female at **: p < 0.01, ***: p < 0.001 by t-test
4) abc: Means with same superscripts are not significantly different at p < 0.05 by Duncan's multiple comparison test

AT oAkl A= AlsS 2010
37 Al #|A1SE 50~644 A1 &

6‘ - =
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cm, 52.2 kg) ¥} vlwsle] Bl GAde] A (168.1 cm)
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kg 7} ] @9kt (The Korean Snutrition Society
2010). T3, 5AQ Fi 9 Hxt AAAZA S (BMD =
Kim 5 (1997)0] R38t 5F A oA 2] Al A g
(BMD (24.4) 8} vl F<=0] Ut}
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7}z 24.8, 25.6= t3ku| 1kl 3] (Korean Society for
the Study of Obesity 2000)7} #A|AJ3E AJ1S- 9)3F A%
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BMI < 29.9)f| sl dslSitt. B3t o5 #1191 Hi 2 nlnt
EAF EVAIEIE-S | Percentage Ideal Body Weight,
PIBW) &= ZH7F 114.5%9F 117.7%= AZF2ch(110 <
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= AT oPde] vlEo] v 242t 78.6 %8} 85.9%% Kim
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T =9th w1e =2 FAlF W H|REHES 31X EF,

AR 2 A 91 = Rt obue}, Y] o) %
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9 7} Akt Asko 7 wkbdE shsAdo] At o)
152] oYX axn|eke] F7kel 3 AFA=S B7H
o2H uR] ExtES sldah] fst AR H e
He] Axlo] yaslojolst, H st H-9-, A9l AlF 7
go] o]Foj o} & Zlo|t},

2 AFelA FHGAL] Bt FHAER 421 (TAIRE 1
o2 EAA (Statistics Korea 2009)] ¥ 3F 204
ol g=lvket Aol Hat AR (TAIE 48%F) Kt oF
475 Ao}, FAQ (FHe 50tH) FH o Het Az
(BAIZE B4, TAIE 43F) 2 BAIAo] whatst 500 Wd =)
oJAd o] AT (ZHZ) 6AIZE 48K, 6AI7F 58F) F= 152
shelom 5 AT Hat FHAIZHTAIRD ZHE AL
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(Lee 5 2006)2] 1 7 = AIZF1 494% (5
ZF 143 R} 728 (1AZF 125) A7 9L #5180
o 2532 (Lee 5 2007) 9] F3F -5 A
ZH(465%, TAIZF 458 BT 445 1 24
7202 Yeldth Lim 5 (1995)8 s&94 5] AF
SeS TASE AT, AT Falo] A)sE AR F
7] (29) = 94350 7 31E F 65.9%°l 33}
7] (49) ol 708502 49.2%°] sigdtciar
AUTE 1 AFollA] Fhl Fell QlojA] 4 9 &
Q3 AIZRE BFE 5 242 49.5%%F 51.4%% (B A=
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02 YeRdtt, $88, Choi 5 (1999)¢] Bast 5214 4
of #st AF-IDAME A EH, & SAF L 115 5
SARHE 1S 6~79 FHAIIES 742} 6113 TR 7
AREOE I AToA] HURNE] FHAAHTAIRE 13) 7 v]
3tk

H o, SA o] st YEA|7EEAL(Statistics Korea
2009)°l gJshd, S-glugl =71 (104 o7 &] 7Pz 2
FHRAZE 242 64] 503 234] 2730]30t. 2 ATl
A EGRAE] 7VdAIZE 9 ARIAZRS 22 @ BA] 509 2
% 8A] 550 R EAIA 0] RSt 57k ZPAIRH (e
6A] 243) Ph= FARE O HAAIZH(@F 104] 263 K
Th= 1AIRE RE 7hE ke dxjeg o] Ei= 210 % YERsiTh &
AL o} 7PAIE F BT 2% bA] 50 = A
o & xfo]7}F ot HH AR FU ] AE- 2
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=) GesdA] 2 2 FAAA (@) wlEolet AlsE
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