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= Abstracts=

Nutritional anemia is an important nutritional problem affecting large population groups in most
developing countries. v

Nutritional anemia is caused by the absence of any dictary essential involed in hemoglobin
formation or by poor a’t;sorption of these dietary components. The most likely causes are lack of
dietary iron, and folate, vitamin By and high quality protein. Anemia is considered to be a late
mainfestation of nutritional deficiencies, and even mild anemia is not the earilest sign of such a
deficiency. Therefore, the object of therapy is to correct underlying deficiency rather than merely
its manifestation.

Iron deficiency anemia is generally much the most common form of anemia. And it is very
prevalent particularly in pregnant women and young children, especially under five year of life.

‘ According to the rapid growth rate of infants, dietary iron should be provided for infants over
three months of age in adequate amounts for the synthesis of hemoglobin required by the increas-
ing blood volume and for the demands of newly formed cells.

The principal causes of iron deficiency anemia are an inadequate dietary iron content, interfer-
ence with absorption of iron from the intestine, excessive losses of iron from the body, disturbance
of -iron metabolism by infection, and social and cultural environments.

The present study is planned to obtain informations concerning putritional anemia through
anthropometric and biochemical determinations for the assessment of nutriture in pre-sckool children.
Determination was taken in 226 pre-school children in rural arae in 1968, 122 preschool children
in 1970, and 1526 hospitalized pre-school children in 1970.
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The results of this study are as foilows;

(1) According to Iowa Malnutrition Borderline (85 percentile) for weight, the proportions of
underweighed prg-schoo! boys and girls in rural area were 47.2% and 46.2% in.1968, and were
86.1%-and 51,8% in 1970. According to Iowa Malnutrition Borderline for height, the proportions
of underheight boys and girls in rural area were 30.5% and 33.7%, and were 26.2% and
21.8% in 1970. Malnutrition scores of underweight for height values of boys and girls in rural
area were 19.3 and 17.3 in 1968, and the scores of boys and girls were 15.6 and 15.5 in 1970.

(2) The mean hemoglobin values of boys and girls in rural area were 11, 2+1. 8g/100 ml and
11.4£1.6g/100 ml in 1968. In 1970, the mean values of boys and girls in rural area were 11. 3%
1.3g/100 ml and 11,722 4 /100 ml. The mean hemoglobin values of hospitalized beys and girls
were 11,942 2g/100 ml and 11,742 4 /100 ml in 1970.

It is found that 92 of 215 children (42.7%) in rural area had concentrations of hemoglobin less
than 11.0g/100 m! in 1958.

In 1970, 55of 121 children (45.49%) in rural area and 559 of 1526 hospitalized children {36.6%)
had concentrations of hemoglobin less than 11.0g/100 ml.

(3) The mean hematocrit levels of hospitalized boys and girls were 35+26.8% and 85.41:6.4%
ip 1970. And 443 of 1334 hospitalized children (33.2%) had hematocrit values below 33%.

(4) The average mean corpuscular hemoglobin concentration levels of hospitalized boys and girls
were 32 4-+2.2 and 32.3+2. 2 in 1670. And 1016 of 1352 hospitalized children (75.1%) had the
mean corpuscular hemoglobin values below 34.

(5) The mean iron values of young children in rural area and hospitalized children were 62. 0z
6.3 /100 ml and 60.7-22. 8 #g/100 ml. The proportions of anemia cases below 50 £g/100ml in
rural area was 37.9%, and 34.3% in hospitalized children.

(6) The mean total iron binding capacity of young children in rural area was 37657. 8 #g/100 ml,
and 342. 246, 15 #g/100 ml in hospitalized children.

(7) The average transferrin saturation percentage of young children in rural area was 16.914.7%,
and 18,018, 4%. in hospitalized children. The proportions of anemia cases below 15% of young
children in rural arearand hospitalized children were 48.3% and 41.2%.

Therefore, authors wish to recommend that the following further studies should be undertaken:

(1) Standardization of simplied laboratary examination of nutritional anemia.

(2) The prevalence of nutritional anemia and the requirements of iron, folate, and vitamin Bz of
pre-school children.

t3) The content and absorption of iron in Korean food.

(4) The pathogenesis of nutritional anemia and prevention . of parasitic disease.

(5) Maternal health and nutrition education.
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Tz’tble 1. Iowa Growth Standards for Boys and Girls.

Age Height(cm) j Weight (kg)
Yrs. Boy Girl ' Boy Girl
0 68.5 6.7 65 6.5
1 82.0 80.5 10.0 9.5
2 91.7  89.7 122 119
3 100.0 97.7 14.5 13.9
4 106.2  104.1 160  15.5
5 112.5 110.6 175 17.1
6 118.5 117.1 9.2 18.4
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Table 2. Iowa Growth Standard Table for Boys.(Pe-centile)

Age Height (cm) Weight (kg)
Yrs.
i Std.  90% 8% 0% 60% Std.  90% 80% T0%  60%
1 82.0 73.8 65. 6 57.4 49.2 ] 10.0 9.0 8.0 7.0 6.0
2 91.7 82.5 73.4 64.2 55.0 12.2 11.0 9.8 8.5 7.3
3 100.0 90.0 80.0 70.0 60.0 ’ v 14.5 13.1 11.6 10.2 8.7
4 106. 2 95.6 85.0 74.3 €3.7 16.0 14. 4 12.8 11.2 9.6
5 112.5 101.3 90.0 78.8 67.5 17.5 _15. 8 14.0 12.3 10.5
6 118.5 106.7 94.8 83.0 71.1 19.2 17.3 15.4 13.4 11.5

Table 3. Iowa Growth Standard Table for Girls.(Percentile)

Age Height Weight
Yrs. Std. 90% 80% 70% 0% Std. 90% &0% 70% 60%
1 80.5 72.5 64.4 56. 4 48.3 9.5 8.6 7.6 6.7 5.7
2 89.7 80.7 71.8 62.8 53.8 11.9 10.7 9.5 8.3 7.1
3 97.7 87.9 78.2 €8.4 58.6 13.9 12.5 11.1 9.7 8.3
4 104.1 93.7 83.38 72.9 62.5 15.5 14.0 12. 4 10.9 9.2
5 110.6 99.5 88.5 77.4 66. 4 17.1 15.4 13.7 12.0 10.3
6 117.1  105.4 93.7 82.0 70.3 18.7 16.8 15.0 13.1 11.2
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Fig. 1. Height of Pre-school Boys in Rural Area Fig. 2. Height of Pre-school Girls and Ruxal Area.
Compared to Iowa Growth Std. and Korean Compared to Iowa Growth Std. and Korean
Growth Std. Growth Std.
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Table 5. Height and Weight Distribution of Young Children in Rural Area.

[
| 1968 ) 1970
Age S l No. of Height Weight No. of Height Weight
Yrs. ex ] Children Mean+8.D. Mean=+S.D. Children Mean+S.D. Mean+S.D
0 M 10 66.113.8 6.¢F 2 68.54+2.0 7.0+1.0
F 7 68.7+3.1 [§ 3 60.0+2.9 5.943.5
1 M 11 75.0+5.4 .8 1 69.0+0.0 7.8%+0.0
F 11 73.6+2.8 1.3 10 67.3+3.4 7.3%£0.6
9 M 18 67.0%5.4 8.7+1.6 10 75.3+4.0 8.91+2.0
F 11 79.3+3.6 9.6%x1.3 7 78.5+2.5 9.5+0.9
3 M 11 84.5+5.0 10.8+1. 7 13 84.9+3.8 12.2+1.0
F 18 84.5+7.5 11.3+271 7 85.44+4.0 11.8+1.3
4 M 23 92.8+7.1 13.7%£1.8 11 94, 44+6.8 14.34+1.3
F 15 88.014.0 12.7x1.6 9 92.0+4.4 13.1+1.3
5 M 29 98.5+4.5 14.94+1.4 11 103.0x+4.6 15.1+1.1
F 23 97.6£7.7 14.6+2.1 11 99,3+7.7 15.4+2.1
6 M 13 105, 5+4. 8 16.9%1.3 15 111, 0x4.5 18.64+2.2
F 26 103.24+4.9 16.2+1.9 11 105.246.0 15.841.5

(47}
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Fig. 3. Weight of Pre-school Boys in Rural Area
Compared to Iowa Growth Std. and Korean
Growth Std.

Table 4. Standards of Physical Growth of Korean
Children for Boys and Girls. (1967)
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Fig. 4. Weight of Pre-school Girls in Rural Area
Compared to Iowa Growih Std, and Korean
Growth Std.

Table 6. Malnutrition Grade Score of Young Children
in Rural Area.

Age Height (cm) Weight (kg)
Yrs. Boy Girl Boy Girl
1 77.5 76.1 9.5 9.0
2 84.17  83.34 11.46  10.74
3 90.44  89.31 13.23  12.68
4 97,09 95,87 14.92 14.25
5 102.13  101.27 16.42 1594
6 108.62  107.98 17.98  17.79

Serum Iron (ug/100ml) X100 —
Serum Total Iron-Binding -Capacity(ug/100 ml)

T.S.
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] 1968 1970
Gégl?p I Sex } Height Weight | Height Weight
o | ¥ = = S
1 | M 0 2 1 2
F 0 1 1 2
2 M 1 2 1 2
F 1 1 1 1
3 | M 1 2 1 1
F 1 1 1 1
4 M 1 1 1 1
F 1 1 1 1
5 | M 1 1 0 1
F 1 1 1 0
6 M 1 1 0 0
F 1 1 1 1

* Score 0=80~100% of. standard ((Jowa :Growth
‘Standard)

1=80~90% (Exclisive) of std.
2=T70~80%C n ) of std
8=60~70%( 1 ) of std
3==below -60% of std.
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Table 7. Weight/height Malnutrition Percentage-Score of Young Children in Rural Area. (%)
16638 | 1970
. Malnutriti- . Malnutriti-
Proportions Below Proportion ondscores Proportions Below Pfropor:lion ondscores
Age Group (Sex i : of under- |underwei- i . of under- | underwei-
g P Malnutrition Line weight for X gh]: fo;‘ Malnutrition Line ‘weh-tghth for \ gh}f forl
. . height eightvalues Xy eight eight values
Height Weight € above 50% | Feight Weight above 50%
05 Mon, | M /5=60.0
6~11Mos. | ¥ 2/4=50.0 1/1=100.0)
1~3 Yrs. | M | 16/40 27/41 83/40 82.5—50 | 12/24 15/24 14/24  |58.3—50
: =40, =65. 8 =82.5 =32.5 = =62. = =
F | 14/40 21/40 32/40 80.0—50 | 6/24 15/25 15/24 62. 5—50
=35. =52.5 =80.0 —30.0 =25. =60. =62, =12.5
~ M | 16/65 23/65 38/65 58.5—50 { 4/37 _ 26/37 70.3—50
4~6 Yrs. =24, =35, =58.5  =8.5|  =10.g (/=189 7" =
F | 21/64 27/64 38/64 59.4—50 | 6/31 14/81 21/31 67. 7—50
=32. =42, 2 =59, 4 =94 =19.4 = = =17.7
M | 32/105 50/106 79/214 69.3—50 | 16/61 22/61 40/61 65. 6—50
Total =30. =47. 2| =69. 3 =19.3 =26.2 = =65. =15.6
F | 35/104 48/104 70/104 67.3—50 | 12/55 29/56 36/55 65. 5—50
=33. =46. 2, =67.3 =17.3 =21. 8 = = =15.5
Weigh .
tegd” e iy
22 . 120 L .
+ Height ] 22} . Height dizo
21k %  Weight 21k X Weight
2r wiee 1968 yeqr ane 20 —- 1968 yeor
19 L 1970 year i) 1of . 1o70year o
18r { 18f
i7r %] vzl .
6} 100 gl K00
t5¢ 15
1af i :
490 tar {90
13 1 13f ]
12r ) t2f
Malaytrition .
nr vorderling <80 bl Malnutrition 180
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; ° 470 S 1 170
8 J 87
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6 460 &% 160
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Fig. 5. Distribution of Mean Height and Weight of Fig. 6. Distribution of Mean Height and Weight of

Pre-school Boys on the Iowa Grow Standard
Chart,

Pre-school Boys on the Iowa Growth Standard
Chart.
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Table 8. Distribution of Height & Weight according 54l
to Iowa Growth Standards. 19} ' Xxl| 4110
18f x
1~3yrs, 4~6 yrs, 171 T I i
Sex [I 1
1968 | 1970 | 1968 | 1970 16p 1 ,{ 100
Above| M | 66.0 | 3.9 | 508 | 0.2 '3 I ] II*,
b | 9% | F | 490 | 4.7 | 3.3 | 4.9 wal 1 T : 1
Below| M| 20 | 19.2 4.6 5.4 13k l 490
80% | F| 64| 111 | 10.9 3.2 ¥ %
Ab%ve M| 39.2 | 23.1 7.7 | 5.7 ter i ] l l
Wwe | 0% | F | 38.2 | 25.0 | 87.5 } 516 Nk 1 x iy Jso
Below| M | 35.3 | 346 | 12.3 | 5.4 l
8% | F| 3.9 | 357 | 29.7 | 22.6 !

i 1" "

' tlll ] o
Table 9. Distribution of Height & Weight according I *
to Korean Physical Standards.
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1~3 yrs. 4~6 yrs, ] 60
Sex 'L
1968 1970 1968 1970 | X
Above| M| 8.7 | 612 | 927 | w5 - T°
Ht 90% | F | 43.2 63.6 73.2 96.6 |
Be]gw M — 6.4 - — _
8% | F 4.2 3.0 2.2 Gy Ty T 2ys T 3yrs T dym T Byt Gy, 40
Abovel M | 61.5 64.0 72.2 9.2 Age
Wt. 90% | F | 40.0 68.0 41.8 62.7 )
Bseécgazv I‘Iﬁ ;133(2) 8—6 1%3 3_2 Fig. 7. Distribution of Height and Weight of each
’ . . : Gir!l in Rural Area (1970)
Table 10. Hemoglobin Levels of the Young Children in Rural Area
%)
Proportions of hemoglobin levels in-the {Proportions
Age Sex No. of | Mean+8.D. following ranges of anemia
children| (gm/100ml) |~<10.0 [10.0~10. 9‘11. 0~13.9]  14.0 below
gm% gm% gm% gm% [11.0 gm%
1 M 21 10,8+2.0 28.6 33.3 33.3 4.8 61.9
F 14 10.54+1.3 28.6 42,9 28.5 —- 71.5
2 M 19 9.941.8 52.6 26.3 15.8 ‘5.3 78.9
F 12 10.8+1.9 50.0 8.3 33.3 8.4 58.3
3 M 12 10.1+1.3 16.6 50.0 33.4 — 66.6
F 15 10.7%2.3 40.0 —_ 53.3 6.7 40.0
4 M 23 11.4+1.5 13.0 8.7 74.0 .3 21.7
F 13 11.4:1.2 15.4 23.1 61.5 — 38.5
5 M 28 11,8+1.4 10.7 14.3 67.8 7.2 25.0
F 21 11.741.1 — 28.6 66.6 4.8 28.6
6 M 14 11.6+1.2 14.2 14.3 71.5 — 28.5
F 23 11.841.1 4.4 21.7 69.5 4.4 26°T
Total M 117 11.24£1.8 22.2 22.2 51.3 - 4,3 4.4
F 98 11.4%1.6 19.4 21.3 55.2 4.1 40.7




Table. 11.

Hemoglobin Levels of the Young Children in Rural Area

(%)
Proportions of hebmglobin levels in the [Proportions

Age Sex No. of | Mean+S.D. following ranges of anemia
& children| (gm/100ml) | <10.0 [10.0~10.9(11.0~13.5] 14.0 below

gm% gm% gm% | gm%»B< 11.0 gm%
1 M 3 10.240.4 33.3 66.7 — — 100.0
F 13 10.7+1. 4 23.1 46.1 30.8 — 69.2

[]
2 M 10 9.9+1.1 40.0 50.0 10.0 — 90.0
F 8 11.1+1.3 25.0 25.0 50.0 — 50.0
3 M 13 11.4+1.2 7.7 38.5 46.1 7.7 46.2
F 7 11.541.7 28.7 14.2 42.9 14.2 42.9
4 M 11 11.54+0.3 — 36.4 €3.6 - 36. 4
F ] 11,1412 1.1 44.5 44 4 - 55.6
5 M 11 11.1+1.5 9.1 9.1 72.7 9.1 18.2
F 11 12.2+1.3 — 18.2 72.7 9.1 18.2
6 M 14 11.3£0.9 - 28.6 71.4 — 28.6
F 11 11.6+1.3 — 36.3 54.6 9.1 36.3
Tatal M 62 11.3%1.3 11.5 33.8 51.5 3.2 45.3
F 59 11.441.5 13.5 32.2 49.2 5.1 45.7
Table 12. Hemoglobin Levels of the Hospitalized Children
(%)
| Proportions of hemoglobin concentration JProportions

Age Sex No. of | Mean+S.D. in the following ranges of anemia
& children| (gm/100ml) | below [10.0~10. $[11.0~13.9] above below

10.0gm% gm% gm% | 14.0gm% 111.0 gm%
1 M 265 12.1£2.9 25. 8 11.3 43. 4 19.5 37.1
F 151 12.3+4.7 19.2 15.5 39.3 26.0 34.7
2 M 192 10.822.2 34.4 16.7 4.2 4.7 51.1
F 93 10.7+1.4 33.4 21.5 42.9 2.2 54.9
3 M 145 11,54+2.2 25.5 18.6 45.6 10.3 4.1
F 95 11.8+2.0 16.8 13.6 62.1 7.5 30.4
4 M 109 11,6+2.0 20.2 17.4 53.2 9.2 37.6
F 60 11.24+2.2 28.2 18.3 44,9 3.6 46.5
5 M 127 12,1+1.6 9.5 10.2 70. 9.4 19.7
F 54 11.4+2.2 24.1 5.6 62.9 7.4 29.7
6 M 132 | 1L9+2.0 16.0 8.3 67.4 8.3 24.3
F 93 11,942.1 12.9 15.0 62.3 9.8 27.9
Total M o0 | 11922 22.8 13.6 51.8 1.8 | 3.4
F 556 11.7£2. 4 21.6 15.4 50.6 12. 4 37.0

2 AT A E g 12 Jowa REEHEA 9 80
~90% %o 3k ATH(E 6). 1419 A5 19704
e A 28 70~80% 4T o2 5] 196338 &
FA AL 54 U 64+ 19688} 1970 Well & A 2
hobal sejel. WHOO A& Iowa BEWSRA]9] &5
_percentile -= & ¢k8%F4 (Malnutrition Bordrline) 2 2
A3 gom, 70 A L5 Rol Aol o kEukal
o)}, & lowa X459 85% o|5H4l ol & 19684
< & s oJ7F 23 30.5%, 33.7%°1glok, 1970 Woil
£ @3 A7t 26.2%, 21.8%0lgl.om, aMFo] JgE
®FA o] si]l ol 196812 ¥l AA 47.2%, 46.2%

olgla, 1970l = ¥ A7 36.1%, 5L8%=, 4l
Z 9 Aol 1968 #ste 1970 Wl & vl o
o} et

1~3 4 & 4~6 A 98720 = o] Weight/heigtht
Malnutiriton Percentage score & T3 A& X 79
A 1wH, 1968 W= ¥ 24 69.3%, 67.3% 3 o
1970 3l & 2 Z7] 65.6%, 65.5%32 7 Fob Al
Aol e AFelE FZE 234 z2AdA 2F 3
8 darglel d-fobd ARAN = FzA Edheh
= 1968 W 197038 7 Ay HTALA S A%
2% lowa Growth Charte] . 22 & ZA|std ¥



Table 13. Hematocrit Levels of Hospitalized Chil dren

, . (%)
Age | Sex No. of MeanzS.D. Proportionsl of heﬂmtodri’t in ﬁxe following ranges fgzpl;rgli;ns
examnined 6 below 28 | 28~81 32~85 | above 85 | below 33
1 M 216 36.2:+8.4 13.4 4.4 24.5 47.7 35.0
F 134 36.8%8.3 8.9 15.6 25.8 50.2 35.5
2 M 162 35.94:5.0 16.6 20.4 26.6 36.4 46.3
F 83 33.413.6 4.8 22,0 53.1 20.1 46.0
3 M 127 34.847.5 12.7 18.1 29.1 40,1 37.9
F 83 36.3%5.4 4.8 13.3 26.5 55.4 25.3
4 M 98 33.7:46.2 12.2 13.2 32.7 41.9 37.6
F 54 32.24+5.1 11.1 16.8 38.9 33.2 44.6
5 M 114 36.7+5.2 5.3 11.4 23.6 59.7 18.5
F 47 35.0%46.4 12.9 8.5 25.6 53.0 23.5
6 M 127 35.84+5.7 4.8 13.4 33.1 48.7 21.9
F 89 35.04+6.5 5.7 11.3 37.0 46.0 22.6
Total | M 844 35.2:+6.8 11.4 15.5 27.6 45.5 33.0.
F 490 35.416.4 7.5 15.9 33.9 42.7 33.4
Table 14. M.CH.C. Levéls of the Young Chiidren in Urban Area
‘ (%)
No. of Proportions of M.C.H.C. in the following ranges | Proportlons
Age Sex | “hildren Mean+S.D. of anemia
, <28 28~31 32~33 34 | beiow 34.
1 M 216 33.0+2.7 2.8 31.9 34.3 31.0 69.0
F 137 33. Oiz. 9 0.7 27.0 39.4 32.9 67.1
2 M 165 32.4£2.4 1.8 41.8 38.8 17.6 82.4
F 83 32,011 2.4 48.2 37.3 12,1 87.9
3 M 126 32.8+2.2 0.8 29.3 51.6 18.2 81.7
F 93 32.5+1.8 3.3 31.1 51.6 1.0 86.0
4 M 102 33.34:2.3 - 26.5 47.0 26.5 73.5
F 53 32.5:+1.8 19 26.4 54.7 17.0 83.0
5 M 115 33.0+1.8 1.7 20.9 53.0 24.4 75.6
F 47 32.8+2.1 2.2 29.8 38.3 29.7 70.3
6 M 127 33.1+2.0 2.4 25.2 37.8 34.6 65. 4
F 88 33.04+1.9 — 27.3 42.0 30.7 69.3
Total M. 851 32.4::2.2 1.8 30.3 42.3 25.6 74.4
¥ 501 32.3%2.2 1.6 31.6 43.2 23.6 76.4
Table 15. Proportions of Anemia Cases according to Hgb. Hct. and MCHC Levels.
(7]
According to Hgb lev- | According to Hgb According to Het According to MCHC
Age Sex elgl in rural area levels of hospitalized | levels of hospitalized |levels of hospitalized
(1968) 1970) (1970) (1970 (1970)
1~3yrs M | 36/52=68.2 18/26==69. 3 255/602==42. 4 192/505=38. 1 388/507="176.6
| F | 23/41=56.1 16/28=57.1 136/349=39.0 109/ 300=36. 3 245/313=78.3
d~Gyrs| M |16/65=24.6 10/36=27.8 98/368=26. 6 87/339=25.6 245/344=48.2
| F | 17/57=29.8 11/31=32.2 70/207=33°8 55/190=28.9 138/188=73.2
Total M [52/1.7=44.4 28/62=45.3 353/970==36. 4 279/844=33.0 633/851=74.4
F | 40/98=40.7 27/59=45.7 206/556==37.0 164/490=33. 4 883/501=76.4




Table 16. Serum Iron Level of Hospitalized Children,

%)

Age No. of Mean +S.D. Proportions of serum iron (ug/100ml) level Efzgzx;iizns
° hild 0ml
children | Cug/100mb) | o0 T g0 49 | 50~69 \ 70~89 | 90~100/110~120|(50::¢/100m0)
1~4 20 59, 2422 10.0 30.0 35.0 15.0 10.0 — 40.0
5 6 76.3422 - 16.7 16.7 33.3 33.3 - 16.7
6 8 78.8+15 25.0 12.5 12.5 25.0 12.5 12.5 37.5
Total 34 60.7£12.8 | 11.8 1 23.5 | 26.4 | 206 | 148 | 29 34.3
Table 17. Serum Total Iron-Binding Capacity Level of Hospitalized Children (%)
A No. of | Mean+S.D Proportions of serum total iron-binding capacity (ug/100ml) level
ge 0. +S.D.
hil 1
children | (u8/100mD | 950 | 250~299 | 300~349 | 350~399 | 400~a49 | 450~499
1~4 20 344.5460. 0 5.0 25.0 15.0 35.0 20.0
5 4] 357.84-56. 0 16.7 83.3
6 8 399. 5455. 0 12.5 50.5 12.5 12.5 2.5
Total | 34 | 342.2461.5| 2.9 20.6 | 825 e | 29
Table 18. Transferrin Saturation level of Hospitalized Children (%)
N £ Proportions of transferrin saturation Proportions
Age chci,idgen Mean+S.D. of anemia
0~10.0 | 10.1~15.0 | 15.1~20.0 | 20.1~30.0 | 30. 1~10.0 | (<15.0)
1~4 20 13.0+ 7.9 20.0 30.0 20,0 25.0 50 50.0
5 6 20.5-£ 5.0 — 16.7 33.3 50.0 — 16.7
6 8 21.84+10.7 25.0 12.5 12.5 25,0 25.0 37.5
Towl| 3¢ | 18o0xea| 1ms | 256 | 208 | 24 | 88 | az
Table 19. Serum Iron Levels of Young Children in Rural Area (%)
Age_ | No. of Mean-£S.D. Proportions of serum iron (ug/100ml) level Séggﬁgtlgz E?Of
(yr) | children  Cug/100mD) 130T 304 | 50~69 | 70~89 | 90~109)110~12g] <130 | 15/100mD)
1~4 10 529,68 | 20.0 | 40.0 | 30.0 | — — 10,0 - 60.0
5 12 70+22. 95 — 1 25.0 16.7 41.6 16.7 — — 25.0
6 7 64=+23. 39 — | 286 | 142 | 286 | 2.6 | — - | 28.6
Total | 29 62+25.30 | 6.8 | SL1 | 241 | 207 | 139 | a4 | — | are
Table 20. Serum Total Iron-Binding Capacity Level of Young Children in Rural Area
Age | No. of | MeanxS.D. i Proportions of serum total iron-binding capacity (,ug/lQOml) level
Cyrs) | children | Cug/100mD) [ 300 | g00349 | 350399 | 00~as9 | 450~ds9 | =500
1~4 10 383-£75. 99 10.0 30.0 30.0 10.0 10.0 10.0
5 12 3694:46. 31 3.4 25.0 33.3 33.3 — -
6 7 379+£51. 3 — 28.6 42.8 14.3 14.3 -
i \
Total 29 376157, 47 6.8 ] 27.7 i 34.5 20. 8 j 6.8 ‘ 3.4
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I. Yaststx A (Hemoglobin)
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dA G frobst FEGGolE WA on gL P44
+ E 10,11, 128 Zow F&Efotd TR LA
+ 1968 el = ol 11. 241, 8gm/100ml, oo} 11 4+
1. 6gm/100ml ¢] gl 3, 19703 el de} 11.3+41. 3gm/
100ml, oo} 11.441.5gm/100 ml & 1968 ¢l =] 3}

W W3l ggich gdGfrobd BFEA LA dWob
11. 942 2 gm/100 ml, oo} 11. 742 4 gm/100ml & F
Edfoturt o Eoeh wWHEARR]6IHVe] 110
gm/100 mi vl ukel ol &, & -frole 19681ell ot
44.4%, St 40.7%= ¥ TN A& 45 4%0l g2,
1970 el & do} 45.3%, Aot 46.7%%, ¥4 ¥AA
E 42.7%01900, 4R9fote deol 36.4%, <ot
37.0%%, ¥ FNAE 36.6%7F s Zsl giet #A
F&gfrott dddfrotart o wAdNEs Foeh
PA LT 1~3A8 4~64] QdFToB o] B
Ve e B 158 o, 1~34Fo] 4~34F
ek BN EsL, FolAd FEQFobel A deb 69.2
%, ot 56.1%2, Ik ol 4ol uigdd] & 75 get.

2) &|0jE 331E (Hematocrit)

Het. & Q49 fob e dhglom 2 Aalxd
23 % 133 o, BF Hee &= Yol 35.246.8
%, ot 35 4+6.4%° 9tk M@ F=19q 33%7]

Table 21. Transferrin Saturation Percentage of Young Children in Rural Area

Proportions of transferrin saturation (percentage) Proportions
?}i‘i} c}Ix\{?c.ir(e)fn Mean=-S.D. of anemig
0~10 | 10.1~15.0 ] 15.1~20.0 | 20.1~30.0 | 30. 1~40.0 (<15%)
1~4 10 14.1+£8.19 50.0 20.0 10.0 10.0 10.0 70.0
5 12 19.0+5.5 — 33.3 25.0 41.7 — 33.3
6 7 17.34+7.65 14.2 28.6 28.6 28.6 — 42.9
Total 29 16.9£7.35 20.7 27.6 ‘ 20.7 27.6 3.4 48.3
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Fig. 8. Distribution of S.I. and T.LB.C. of Young Children in Rural Areé.
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Fig. 9. Distribution of S.I. and T.I.B.C. of Hospitalized Children.
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v, 22PN E FrEel SUEER 0%AA R
FeEnh asize Aol o f gl A
Boke] 0.9mg B E S EF, & A Ho] 6mg/1000 Cal
7t R ES Aol9 obwir} 2 gdie}

% —E:?*%M He 24 89-& A4y BE4
=
AL o] §=EE 2 FdH 4, HY Luly
8 ke oy, FHl FEAAEL A 4544
Funt e os 982 avh = 4olFe phy-
tatet®gtako] ko AL F4-g-& A 3lkH 3L phosphate
‘9'5°’7} gole At Ags EL4A9 L YAztez A

T AMH e GreigPe] & shH mice 2 AHE A
:\1}, Caol =g A Fo] vime] Ca phosphate &
A7 ge] glol, 4¢]F A, Ca, phosphate 7} Az
o gt AEFed gL vl 28 ascor-
bic acid, g-folul=4t ¥ el aqldl AL A&

FE7t $7H0E = g

A 8l& A=Y sle]q AEEdoleh

Aol g F3 FET S AP L AAT AT A



sede oY FiEA=E A8 EYSE Jepdch
ol dGTA R oI E AL oFUY ek 5T
<& A viAn & ek e 4z Ay Ay
I = #&, &, FA el 4FEY, A% A
A Y 8 EEFTY xS g8 1¢9¢] 1.0mg
#I(0, 8~1'0mg)e] £A=, N EFE FALE 1
el oF 10%7F Al 28 £4=5 3 ), Woodruff
o] odlw b Al EAQ AL Aol AR @
WX A, Loz gFt £40] vz gt o
ZAE 78S ZELE E FAS Hol Aol gFsuce
744 geteld 0.03ml 8] #P& WY Fuge 7
SE 84 AEEREE] v L Az £ole] A
+ 3% 0%, AIAAF 20%9 o|Heg volx 7
WL Agfote] A4S gl 46.4%, Aot
75%2 3 vt BRALFE SO K vitamin By el
¥ Bolg 3ol 9o} macrocytic anemia & o}7}
A7, 255 489 dqle] A=t

g4 ede 39 mE b A6 4 B 4d 3

€ B U

AFzd, welal 24 Zdolv 12 non-helminthic
infection 0 2 HBo] £AH £, ggidaloz 7lq
£ A=Y FFaTekdlE GYPL oAt ofo}
o ovlei g4l 4lqle] malariac) Hzjw Yr4 A
o] HE AL ot g E doivl  Diamonds®
< AFzade] froldlA H3l Wl Fegkdqle]l 7
¥}5hg el chronic infection-& 8 A §52 A5 A7
'539%%%-% Z&EAH AT ¢9¢ 237 F
9 AP THY5H & ANt es P4l G
< Fo] AEASe] HAg

s 2E A8 B8A AL B4 gled 2R
g9 A, 484d, AT W o 47 A4¢
s Fozd ¢ F dvh F 494 macrocytic
anemia 7} §lE AN A AL e g34E =
A8t 24 fish tapeworm g8 wtow, Alo]x AE
DRI AL e ASE S BdE o Bek]
22 Q% 29 ¢4¢ T4 NYAAE TEYE 5 ¢
SRolvk. Crerny®E 4ol gulade] fqle] 4Ao|%
2%, 29 2 Jek A Yo Qg Ao 4
e ez JFIYA F2 ¥ 4 dokx 3
deo, AL WYY {qlo] dFFYYY Aeurte
olfrebg e sle 9 offy] Adoem Qg dst o &
w3 ghe] g8 Z401Fohe NYwd e 70%
I 2a8kn gtk Joseph™, Sturgeons®2. f-o}¢] =
o] AAF 3FUA, A=A F=l AP

Yo ooty 22T vk aHEE ope oF
FAPos T WL AP fob) AP ol f
S A% 6AY ol4x foleilAE 14 10rge] B
£ A8 AE Gorad] o Yasidm 42T
th = U 7 Qe 48 W] dse A
Zpde] 48 4849 ATE 5 o] F wRAAE
& Aok '

4 B

A 5w F o5 Fapguy 4
7 $igte oAl e 6AIAAY BEGFel 4709 I
A cdfrob 1526 Hell i AAAE @ e
AAE 4A% g 2L AAE gyt

1) F&g-fFots 4oz 19685} 1970, 2 34k
ZA AAASE 4AF 23, A 2 1970 ¥ ol = 1968-
wuzk A3 9 AFA} & o= g ov 1~34F
Gfrok= 1970 Wl &= AEx 7k 1968 W xr} k7 AsH
=k

2) FEIHY FFEALYL 1968do]E Pl
11241, 8gm%, oot 11.4+1 6gm%Belv W
2q 1L0gm%BuiakL i AA2E 4549204,
1970 3¢l = gl 11.3+1.3gm%, jel 11.4+1. 5gm.
%ol A el 42.7%01 k. gL dfoke B
FEB L Fol 11.942.2gn%, <o 11.7+2.4
gm%el gl o] % 36.6%7F ¥l¥elgoer FEg-fot
Brh g4 -fob] N ol sl A glet

3) 99 9fole FFArEAYEAE Yy 27
35.246.8% 2 385.4:46.4%°1 913, WA B} Q) 33%-
niglke vhi 2+ 33.0%, 38.4%9.09 A2k 33.2-
%7 Wl gelgleh

4) 99 %ok mean corpuscular hemoglobin con-
centration FH == ¥ 2 32,4422 ¥ 32.31+2.2
olgla, wHslgAq 34rlnle ¥ Fd 74.4%,
4 76.4%°] 915k !

5) F&%F-fot 2 YRty B FEHMEHL
2+ 62.0:26. 3 ug/100 mI & 60.7+22. 8 ug/100 ml o}
93, wEs F2e] £0 pg/100 ml o] Blel] HF & o=
FEDFoL B UG folrt 2 37.9% B 34.3%°}
9t

6) FEfol 9 UG fote] HTEAAATS
2}2 376,057, 47 pg/100ml B 342 261, 5 pg/100-
ml o] glom 400 pg/100mi o] abe) el 22k 20.5%,
31.0%°1 =t ) '

7) transferrin satuation X &= &g fok @ JAF

EENEVE S



ot 22 16.947.36 B 18,04-8. 4019104, Wi g
1}x] Q1 15%rlnke 22} 48, 3%, - 41.2%°] 9 ot

o

olabe] Axe] dFAFE vlRel mel FIfof
AAA FFAUY 53 AR TANES} E
¢ ¢ Jdgod, ZR PP A4S wiE
Fhotsl A4 % AANR slAE FFL AP
B A% o g e dAe] ety 4ARd,

Az, Rt e QLA Hd ¢ Qe
gActyge] Bgshd FAd vl 2 A
B e sF37h @)

AR vl Set-Fe | W A0 E shetEls] S8l
NYgzash AE 2avd g JdF7F e Fv
A &=ojok & W7t Ak

ARz EupE ATH L 5 HEA 4E Al
A AEEY ¥ A7 Hadeh Fi olf4AEY
BE 4ol oA, 1 T AA(EARY AERSF
ol W dF7 daso

AR 71 4% Ad¢ TP 1P HB4Q A
& 484 2451 P4

AR 24Nz ¥ Jdadd i gulE 4
AP =7 P48 a7
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