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Abstract

This study was to evaluate the effectiveness of rutritional counseling for farmers by using computer-
based program to estimate pre - and post - knowledge and attitude changes. The desirable change of both
knowledge and attitude focused on improving food intake and early easing of body complaints. 311 agricultural
workers in Korea were chosen for this experiment. The score was compared by 2 methods, In the first methed,
the scores were calculated from nutrient intake quantity and indices, In the second method, the difference
of pre and post test of nutritional counseling by count of correct answers of foods and food preparation
aftitudes was measured according to different body complaints status. Major farming tvpe was
rice-planting(29%). The consciousness of health status of the subjects of less than 50 vears old was good
(42%), but it was only 20% in gver 50 years group. Female farmers fell uncomfortable in body complaints.
Their body complaints were Z times more than the male farmers, particularly, in over 50 years group. Nutrient
intakes were lower in male based on the KRDA, except for vitamin C, niacin, and phosphate, Female farmers’
nutrient intake was adequate based on the KRDA, but was low in vitamin A, pyridoxin, and iron. From the
scores of knowledge and attitude by pre and post tests, counseling was efficient in nutritional education of
all age groups, especially the older ones. The effect of counseling by farming type showed that the real
agricultural workers had more increased score in the post test. This results indicated that counseling about
foed, nutrition, and health to these workers was always effective. Therefore nutritional counseling and
education program should be developed for different kinds of health and nutrition, It would be conducted to
promote food behavior and improve nutritional and health status of farmers.

Key words: farmers’ nutrient intakes, nutritoina education, computer program.
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Table 1, Age distributions by different farming types and related job of the subjects
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BE HolHIWNE AR FAAEE SAS(Sta-
tistical Analysis System) package program{ver. 6,
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Unit: frequency N{(%)

Age  Noxb Rceplani Livestock Orchard Horticwltwre ' SWEE  Ofhers  Total
<30 (21 5(12) 1(2) 1(2) (5 17(40) 7017} 42{14)
30~40 16(15) 30(28) 4(4) 3(3) 15(14) 330313 6( 6} 107(35)
40~50 60 6) 54(51) 77 22 8( 8) 18(17) 11(10) 106(34)
> 50 47 30(55) 3(5) 204) 8(15) 50 9) 3( 5 55(18)
Total 35(11)  119(39) 15(5) 8(3) 33(11) 73(24) 27(9)  310(100)
Di=18, x°=5344, p<0.001
Table 2. Age distributions of health status of the subjects Unit: frequency N{%)
Execellent Good Fair Poor Very poor Total
<30 6(14) 16(38) 17040) 2{ 5) 1(2) 42(14)
30~40 9 8) 56(52) 31(29) 100 9 1(1) 107(35)
4G~50 g( 8} 48(45) 34(32) 13{12) 2(2) 106(34)
> 50 2( 4) 11(20) 24{43) 16(29) 3(5) 56(18)
total 26(8) 131¢42) 106(34) 41{13) 7(3) 311{(100)
Di=12, x*=3267, p<0001
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‘Fable 3. The comparison of CMI score and other body complaints scores with age and gender groups of the subjects

(mean+ SD)

Age Gender CMI FS Anernia GI-P CV-FP SBP DBP
group {24points®) (16 points) (10 points) (16 points) (16 points)  (mmHg) {mmHzg)
<30 Male 8506 26422 1.4£10 10413 12416 122:14 83+ 56
Female 133178 38£23 2.3+16 21tt4 2215 118+ 9 76t 94
3040 Male 10.8+78 27118 1513 1.1#12 1.3£15 12211 82<10.3
Female 14.7+88 43426 24215 17+19 22418 119+ 9 80 92
40~50 Male 11.8466 37424 18+13 1414 1917 12815 854129
Female 16,0489 50+30 29417 20117 2518 119+ & 79+ 97
>0 Mzle 109+5.1 3617 12413 1812 14+14 126+ § 84+ 8.1
Female 21,0495 7.0+27 3.6+1.8 22421 32421 122+14 80+ G2

Sig. Sex s e *hk *% e ok o
Total mean 148+ 89 45 29 24 17 18+ 17 22+ 19 121+ 12 803+ 99

@ means maximun scores of body complaints received by questions.
* p<0.05. ** p<00], *** p<0.001
CMI:cornell medical index. FS:farmers’ syndrome, GI-P:gastointestinal problem,
CV-P:cardiovascular problem, SBP:systolic blood pressure, DBP :diastolic blood pressure
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Table 4. Average daily major™ nutrient intakes of the subjects by age and gender (meant SD)
Age Sex N Energy Protein Ca Fe Niacin Vit. A Thiamin Riboflavin pyridoxin Vit. C Vit E
Keal g mg mg mg RE mg mg mg mg mg
Jday /day /day Jday /day Jday @ /day /day Jday fday  /day
2171+ 804x 621+ 114+ 168+ 547+ 118+ 122+ 128+ 9122+ 684+

<30 Male 18
621 345 229 494 730 285 0.4838 0434 0545 3712 403
Femal 93 2161+ 754+ 762+ 118+ 152+ 574+ 1.09+ 129+ 116+ 1144+ 897+
emale 404 234 393 471 504 314 0273 0.435 032 5791 440
30~40 Male u 2297+ 893+ 673t 129+ 196t 68T+  1.26% i.38+ 145 1163+ 777z
524 308 244 503 721 435 0.432 0403 0.455 6103 370
Female 73 2060 783+ 705t 123+ 173+ 551+ 113+ 1.26+ 134+ 1278t 935+
552 302 38 524 690 341 0.36 (500 0.496 1128 559
40-50  Male 28 2040+ 710z 585+ 105+ 157+ 528+ 101+ 110+ 113 1448+ 780%
300 173 22 331 3% 324 0.212 0.325 0.245 1845 503
Female 78 2204+ 865 793+ 139+ 187 654+  126¢ 137 140+ 1336+ 113*
580 320 383 600 782 37 0.487 0542 0.502 6521 117
0 Mae 1o D70t 689% 865+ 106 151: S8 1o0r 105t 106: 1038 102:
342 154 237 253 383 315 0.200 0.347 0.266 3691 557
Femzle 46 1980+ 761x 695t 118z 165 524+ 109t 1,20+ 122+ 1132+ 903+
527 323 B/ 532 719 316 0421 0523 0.499 6569 462
Significance Age*sex ns * ns ns ns ns * ns * ns ns
Total 310 21162 799+ 706+ 124+ 174+ 588t 115z 127+ 131+ 1235+ 632«
Mean 531 298 31 523 686 352 0.408 0484 0471 9293 728

* p<0.05, ** p<001, *** p<O0.0M, ns : non significant

) major represented the nutrients decided on the Korean Recommended Dietary Allowances.
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Table 5. Average daily other®® nutrient intakes of the subjects by age and gender (mean* SD)
Age Sex N Lipids Carbohydrate Fiber Ash  Sodium Potassum TFA SFA MUFA PUFA
g/day g/day g/day g/day me/day mg/day g/day g/day g/day g/day

4262 KXSE 034 172+ 54%4t 2596+ 394+ 155+ 160+ 913%

<30 Male 18 250 65.89 197 6.12 2116 926 247 944 109 524

Fernal 2 390+ 3353+ 640z 176+ 5318+ 2784+ 346+ 125 126+ 910«

emae 122 5810 184 615 1983 89 131 521 524 351

441+ 3577 674 193+ 6204t 3054+ 398+ 157+ 170+  975¢

80~40  Male H 158 67.17 299 6,61 2139 1052 160 741 815 385
Fernal 73 38.8+ 3242+ 651+ 168+  4760¢ 2793+ 396+ 151+ 159 107+

emate B8 XM 319 610 191t 12 179 800 938 603

32.0% 3301+ 582+ 156 5080t 2489+ 320+ 116 121+ 828¢

0~30 Male 8 104 51.91 211 507 2082 828 108 412 425 382
Female - 432+ 3475t 742+ 202+ 5917+ 3313+ 419+ 148+ 161z 10,9+

216 74.47 315 773 2001 1295 212 785 9.05 531

32,0+ 3353+ 618+ 158+ 5137% 2431+ 319+ 111+ 118+ G13+

50 Male 10 134 4745 229 288 1202 635 128 484 478 450
Female 16 347+ 3214+ 645+ 174+  5878% 2771+ 355+ 118« 132z G67t

16.% 70.95 300 634 1716 1268 189 6.94 824 445

Significance Age*sex * * * > ek * ns ns ns ns
Total mean 210 39.5¢ 335.7% 661+ 179+  H498+ 2808+ 384+ 140z 149+ 10,0+

186 6991 280 o044 1996 1153 763 764 855 199

* <005, ** p<Q01, *** p<OO0L, s ¢

#4)

o e CH"?} 23E By

ll:ﬂ-l! }\'j?r"]
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other represented the nutrients decided on the Korean Recommended Dietary Allowances.
TFA : Total fatty acid, SFA : Saturated fatty acid, MUFA : Monounsaturated fatty acid, PUFA :

Palyunsaturated fatty acid,
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Table 6. The comparison of NAR {Nutrient Adequacy Ratic) with age and gender groups of the subkcts

(mean=* SD)
Age Sex Protein Vit A Vit C Vit By Vit. B;  Nizcin Ca P Fe MAR®
@0 Ml 085¢ 063t  095% 079t 076+ 082t  08lr 0%+  0A0: D82
¢ 0.18 0.26 013 0.20 022 020 0.21 0,08 0.23 0.16
e 05t 071+ 092t 0%+ 0%0: 093+ 08 100 063 047
0,08 0.26 0.19 011 0.13 0.10 021 0.00 022 Q.11
054+ 076 095+ (0BT« 0.85: 096+ 084+ 088+ 085+ 089
30~40 Male 0.11 025 017 021 018 013 021 0.14 021 013
Femage | D9Mt  0BE 097 092+ 087=  0%:  08lx 099t 085t 086
em 0.13 027 014 0.14 006  0l0 02 006 023 012
050 Moo 088+ 065 095+ 077+ 072t 086 076+ 099t 081z 082
013 027 020 015 020 015 0.22 0.04 017 0.13
Pemze 096t 075 098t 094z 090: 0%t 086 0%5: 072r 089
011 027 0.08 013 016 010 022 0.18 022 0.12
087+ 0.72+ 0,99+ 0.84= 0,741 087t 074 099+ 084 D84+
50  Male
0.15 031 001 0.16 021 015 0.24 003 0.15 013
Female 091+ 0.65¢ 0,98+ .89+ 084+ 0941 080+ 099+ 082+ 0487+
e 011 0.29 0.06 013 0,20 011 0,22 0.04 0.20 013
Age s ns ns ns ns ns * ns ns ns
Sex *EE ns ns T (113 (1] ns ns ¥k s
Age*sex ns ns ns ns - ns ns ns ns ns
Tota! mean 094x 070t 097+ 08 085+ 093 082 088  075: 087=
013 027 013 0.16 0.19 013 022 011 0.23 0.13
* p<0,05, ** p<00l, *** p<0.0M, ns * non significant, "MAR : Mean adequacy ratio
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Table 7. The comparison of INQ {Index of Nutritional Quality) with age and gender groups of the subjects

(meant SD)
Age Protein Vit. A Vit E Vit. C Vit. Bi Vit. B Niacin Vit. Bs Ca P Fe
<0 Mal 1.20: 092+ 078+ 197+ 103+ 087t 111+ 097+ 102+ 190+ 106z
© 0.25 049 (043 077 0.21 015 025 0.20 028 0.36 029
Pernal 121« 080 (086 202+ 1.05¢ 104+ 112+ 075+ 1044 192+ 062+
© 0.23 0.39 037 0.97 123 0.25 022 012 041 157 017
040 Mal 127+ 1.04+ 084+ 225+ 104z 099+ 123+ 1.04+ 1.05% 190+ 115+
€ 0.20 056 0.35 1.08 022 015 0.24 1.08 032 040 0.31
Female 1.26+ 077+ (0902 222+ 109t 101+ 1.28+ 086 096 221+ 065+
631 0.46 042 1.51 (.67 023 031 016 0,36 229 0.16
4050 Mal 115+ 082+ 093+ 306t 005 0.89% 113+ 064 101+ 189 106+
¢ 017 0,54 0.49 3.28 013 0.21 0.21 0.15 1.35 0.36 0.23
Femal 1.20% 084+ 111+ 218t 112+ 1.01+ 1.28x 084+ 1.01+ 164 0.68+
CMAE g8 043 154 28 023 020 02 016 136 046 016
o5 e | MB® 095t L3+ 2155 0%:  0g5: 100+ 083t 089 166+  0.0¢
0.12 0,52 .52 067 0.09 0.17 0.17 015 0.26 0.22 0.13
Female 1,22+ 073t 088+ 195& 105t 096+ 121t 0.78¢ 0.94+ 163t 093+
© 0.28 043 041 087 0.21 025 032 017 0.35 0,35 .25
Age ns ns ns ns ns ns * bl ns ns ne
SEX ns *Ek ns ns Aok R334 * *¥¥ ns ns L)
Age*sex ns ns ns ns ns ns ns ns ns ns s
Total mean 124+ 084 0894t 222 106+ 098+ 1.23+ 087+ 0,99+ 1.86+ 0.83¢
0.27 0.47 0.85 144 0,20 022 028 018 0.3% 1.24 0.29
* p<0.05, ** p<001, ¥** p<0.001, ns ¢ non significant
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Table 8. The good food knowledge scares for calcium and anemia with age and gender groups of the subjects

(mean+ SD}
A Calcium food knowledge® Knowledge of foods for anemia®
ze

Before After Difference Before After Difference
<30 Male 536201 5,50£1,83 0.09+0,70 350179 3.78+1.90 0.28+1.07
Female 6,256£2.15 591+1.50 —-0.10£2.13 383172 452204 0.70£2.29
30~40  Male 488:173 515167 0551.101 338123 3681149 0.29+1 36
Female 5901211 9211185 (.30£1.55 414142 442158 0.261.61
40~50 Male 4,50+1.82 5.29+157 047+1.66 3.18:1.28 428+]1 61 1.11+1.59
Female 551168 5.93+162 043+1.84 3.47+1.36 424+1.50 0.78+1 86
>50 Male 6.29+0.95 5.63+1.60 -057£1.51 3.2021.14 360151 0.40+1,51
Female 453178 5.80+1.93 082:210 3.24+154 4.5021.30 1261231
Total mean 542+194 583178 037+1.72 357146 4244159 0.66+1 82

* The score means correct answer count among 10 foods.
® The sccre means correct answer count among 8 foods.

Table 9. The comparison of the knowledge for GI-Problem with age and gender groups of the subjects (meanz SD)

R Food knowledge for GI-Problem” Food knowledge for hypertension”
ge

Before After Difference Before After Difference
<30 Male 2804225 3.78+2.6% 0891145 506306 5443328 0391142
Female 3.61£2.02 4744171 1.13:191 5.55+2.58 5662238 0.45+2.34
30-40 Male 3.29+252 382+23% 0532185 4061251 4411224 0354263
Female 4561217 4971226 043203 5.75:253 561263 -0.11=2.50
40~50 Male 3324218 3941205 064187 4532218 5.39£2.36 0.46x1.90
Female 4,26+2.00 5061188 081225 521+224 536+2,53 0.15£2.81
>50 Male 3.65£3.17 4504264 090328 4.70+2.36 5.30+2.26 0.602.46
Female 3.74+1863 4.48+2 08 0741225 4802219 5984205 1171295
Total mean 391+2.17 460£2.19 (0.70£208 5124243 5.47+2 49 0.36+2.58

“The score means correct answer count among 10 foods.
a
The score means correct answer count among 10 foods.
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Table 10, The comparison of the dietary attitude and the appetite ameliorate methods change with age and gender groups

of the subjects {meant+ 3D)
Dietary attitude ameliorate change™ Appetite improve methods change”
Age
Before After Difference Before After Difference
<30 Male 6.80<1.91 7.88+2.00 0.94+191 2.89+1,60 328187 0.39+1.20
Female 8.35+1.50 8.3512.29 ~0.04+2 46 3.35+1.61 4.0011 .48 (65570
3040 Male 7.35+2.20 7.74+2.33 (.38+2.07 3.06<1.70 3124179 006£1.58
Female 8.22+1.38 877217 (0471224 3384149 397157 0.56+1.25
40~50 Male 6.96£1.75 8.32+2.06 1.36£1.95 2.86+1.60 3394173 0.54+19
Female 7.45+1 98 7.99+2 69 0.50+2.83 329152 40144 45 0.72+1.64
>50 Male 7.70£1 57 3.33£1.32 1.44+159 2.60%1.35 340+222 0.80+1.93
Female 7394239 891+1.58 1442211 285¢158 3.67+1.56 083+1.82
Total mean 762£192 837225 071235 3141156 374163 0.5941.61
# The score means correct answer count among 11 dietary attitudes with different situation.
® The score means correct answer count among 7 methods.
Tabte 11. The paired t- test results of the nutrition education effect with age groups of the subjecis
Under 30 3040 40~50 over 50
age
Mean® T P Memn T P Mean T P Men T P
Anemia K 0571 199 ns 0682 6157 *** 0851 6239 *** 1107 3758 ***
Calcium K.” -0032 0103 ns 0433 3650 b 0484 2845 *** 0575 1.764 ns
Appetite im® 0.595 2546  * 0593 5979  *** 0722 5224 * Qg2 3377 M
GI-p k¥ 1.024 3928 *** (0646 4949 Ax 0765 4351 *** (768 2368 *
Hyperten, K7 0537 1666 ns 0332 2052 * 0525 2464 ™ 1071 2810  **
Attit. change” 0375 1054 ns 076 5236 *** 0975 4076 *** L1444 5266

* p<0.05, ** p<00L, *** p<0.001, ns
¢ Ynowledge of foods for anemia

o appetite improve methods change
* food knowledge for hypertension

: non significant @
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Table 12. The total T-value and significance of the nutrition education effect with different agricultural job of the subiects

No-job Rice-plant Other farming Related office worker
Mean@ T P Mean T P Mean T P Mean T P
Anemia K. ¥ 037 138 ns 08l 484 ™ 063 420 *** 012 082 ns
Calcium K. ¥ 020 069 ns 070 379 020 134 ns -—0067 -038 =ns
Appetite K, @ 060 375 ™ 081 510 *** 045 351 ™ 022 13% s
GI-P K. ¥ 069 224 * 071 371 M 089 388 M 057 288
Hyperten, X, ¢ 053 129 ns 047 200 * 0.22 107 ns 0.05 022 ns
Attit. change f 047 214 * 089 379 e 061 319 . 0.49 191 ns
*p<0.05, ** p<0.0l, *** p<0.00L, ns : ron significant, @ : the difference mean of post & pre test
* knowledge of foods for anemia ® caleium food knowledge
© appetite improve methods change ? food knowledge for GI-Problem
* food knowledge for hypertension f dietary attitude ameliorate change
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Table 13. The correlation coefficients with nutrients intzke index of NAR and INQ of the different body complaints,

Correlation with NAR

Correlation with INQ

VG Bl Bz Fe VA Bl By Bs Fe
Age ns ns ns 0.186*** ns ns ns —0,169** ns
CMI ns G119* ns ns ns 0.130* ns ns -0113*
FS ns 0.127* ns ns ns 0.123* ns ns ns
Anemia ns ns ns ns -0.117* ns ns -0119* -0.13%*
GI-P ns ns ns ns ns ns ns -glz21r  -p321*
Hyper ns ns ns ns ns ns ns ns -0.134*
SBP 0.115* -0.119* ns 1ns ns -0.148** -0133* ns 0.120*
DBP ns ns -0.107* ns ns -0.133* -0.126* ns ns

* @<005, ** @<001, *** 2<000l. ns : Non significant

INQ:index of nutritional quality, NAR:nutrient adequacy ratio, CMI:cornell medical index, FS:farmers

syndrome,

GI-P :gastointestinal problem, Hyper:Rypertension, CV-P:cardiovascular problem, SBP:systolic blood pressure, DBP:diastolic

blood pressiure
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Table 14. The correlation coefficients of nutrition knowledge and attitude with the different body complaints

Anemia Knowledge Hypertension Knowledge Appetite Knowledge Afttitude change

Before  After Difference Before After Difference Before Afier Difference  Before  After Difference
Age -0.153** ns 0.192** ns ns {133 ns ns ns ns ns  0158**
CMI ns ns 0121* ns ns ns ns ns 0118* -0147%* ns  QI75*
FS. ns ns 0.122* ns ns ns ns ns ns -0171** ns  0178**
Anemia ns ns 0117 ns ns ns ns ns ns -0.144* ns  D180**
GI-P ns 0.117* ns ns ns ns ns ns ns ns ns ns
Hyper ns ns ns ns ns 0.128* ns ns 0118* ns ns 0127*
SBP ns ns ns -0115* s ns ns ns ns -0.145* ns 009"
DRP -01i21* ns ns ~0.176* ns 0131* ns —0169** ns -0190*** =ns  0159™
* @<005, *™ a<001, *** <0001, ns : non significant
CMI - cornell medical index, FS : farmers' syndrome, GI-P © gastointestinal problem,
Hyver. : Hypertension, SBP - systolic blood pressure, DEP : diastolic blood pressure
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