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Growth retardation and a variable degree of body disproportion are recognized features of
malnutrition, and mild and moderate protein-calorie malnutrition(PCM). Among the various
body measurements suggested to assess the prevalence of all grades of PCM as judged by growth
retardation and by body disproportion, the “mid-upper-arm circumference”-abbreviated to “arm-
circumference” has been suggested as a potential useful simple field index for the assessment
of PCM showing that the measurement would give composite information simultaneously on
three important effects on PCM-deficit in the muscle protein reservoirs, availability of calorie
stores in the form of subcutaneous fat, and growth failure. And this is selected because of its
easy accessibility, and less involvement with clinical edema.

This study is conducted to make a comparison between the percentage of Korean weight
for age standards and the percentage of mid-upper-arm circumference for age standards of
175 preschool children aged 3~72 months who are selected among the low-income residents in
Seoul,

In this study, a comparison is made between the results obtained by expressing the observed
weight of the child as a percentage of Korean standard, referred to as ‘weight-for-age’ and
the observed arm-circumference expressed as a percentage of the age-specific arm standard
of Jelliffe, referred to as “arm-for-age”.

All the measurements were taken following the techniques described by Jelliffe. The left
mid upper arm was measured using a glass-fibre tape and the Fairbanks Morse beam balance
was used for weighing.

80% level of weight for age Korean standard and 85% level of arm for age Jelliffe stan-
dard were used as an upper borderline limit for PCM.

Comparing the 80% weight-for-age and the 85% arm-for-age standard as an upper limit for
PCM, for children aged 3~72 months, results in 84,6% agreement with the sensitivity of

86.4% and its specificity of 83.5%.
If arm circumference alone had been measured and judgement made on this basis, then
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only 5,1% of the children would have been ‘wrongly’ classified. And there is a moderately

close correlation between arm circumference and weight for age as the data in Table 4 shows.

The problem therefore lies in the standard for arm circumference in normal children and

in determining what is the lower limit of normal. Once this is clearly difined, one can rely

more confidently on arm circumference measurements alone for the nutritional assessment of

early childhood.
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Table 1, Weight and Arm circumference by
age and sex
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Age [Wei ght (ke specificity I 83.5%2 vehix 9 e(E 6).
(month) | Sex | N s ferenge Com) &
3~12 M 18 8.4x1.2 14.0+0.9 Table 3. Classification by percentage of weight for
F 19 8.1+1.3 14.4x11 age compared to mid-upper arm circum-
M 14 9.921.1 145410 ference for age, whole sample
13~24
F | 18 9.7+1.7 14.641.2 Arm-for-age
M | 16 | 1L4+1.3] 14.3+L0 Wedorage 1550~ g5~ o~ i~ Tl
2%~36 | p | 14 | 12.3+13 l[ 14,5412 % 99%| 89%) 84%l 79%
100% + 2 ( — | 15
M | 18 | 14.0%1.4 15.0+1. 3 90007 s | 1 S
37~48
F | 10 | 132420 14.8+L1 80~89% | — J w6 |22 | 12| 3| 63
M | 16 | 158416 15.2=1.3 70~79% | — ' 3 6 | 33 6 | 48
O~60 | g | 11 | 14.341L4| 15012 60~69% | -- | — | = J 9| 8| 17
60% — | - = - 1 1
M | 11 | 169£L6| 153411 0% ‘
6l~72 1 ¢ | 10 | 168£L5] 15.3%12 Total | 8 | 52| 40 | 57 | 18|17
Table 2. Comparison of weight and arm circumference with the standards
Age ~ ~ ~T:
(monthy| 312 13~24 25~36 37~48 49~60 61~72
Degres N(%) | N | N | N | N | N
Wi-for-age Over 80% 33(80.2) | 15(46.9) | 16(53.3) | 18(64.3) | 18(66.7) 9(42.9)
Under 80% 4(10.8) | 17(s3.1) | 14(46.7) | 10(35.7) 9(33.3) | 12(57.1
Arm-for-age Over 85% 31(83.8) | 11(34.4) | 14(46.7) | 17(60.7) | 18(66.7 9(42. 9
Under 85% 6(16.2) | 21(65.6) 6(53.3) | 11(39.3) 9(33.3) | 12(57. D
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Table 4, Mid-upper arm circumference for age, weight for age; means, standard
deviations, correlation, regression

Children Aged in months: Total
3~12 | 13~24 | 25~ | 31~ | 49~60 | 61~72 3~T2
Number in sample 37 32 30 28 27 21 175
%: wt-for-age 90.0 74,4 75.7 78.2 77.8 74.3 79.0
5.D. of x 11.06 11.90 11.65 8.19 8. 48 8.11 11.64
§: Arm-for-age 90, 4 81.4 82.2 84. 6 84.4 82.4 84.4
5.D. of y 9,74 6.51 7.27 6.07 4,87 4.63 7.68
7: Correlation coefficient 0. 67%* 0. 64** 0, 71%* 0. 63** 0, 67*+ 0.20 0, 70%*
Regression: x= —63.220| —131.171| —104. 678 —105.713 —144.305 —674.791] —104. 468
+1.695y | +2.857y | +2.222y | +2.174y | +2.631y | +9.091y | +2.174y
5.D. of Regression 7.14 4.92 5.01 4.68 3.52 4,33 5. 46

** p< 01

Table 5. Comparison between weight for age and
arm circumference for age by age group

Arm-for-age
(oniihs) Wt-for-age! N
Over 85 | Under 85

312 Over 80 33 29 4

Under 80 4 2
13~24%% Over 80 15 11 4
Under 80 17 0 17
o5~k | Over 80 16 14 2
Under 80 | 14 0 14
37"’48** Over 80 18 16 2
Under 80 10 [ 1 9
49~go*x | Over 80 18 15 3
Under 80 9 3 6
61~72 Over 80 9 6 3
Under 80 | 12 3 9
e Over 80 | 109 91 18
Tota Under 80 | 66 9 57

** p< 01
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Table 6. Comparison of 809% Weight for age with
85% arm circumference for age for child-
ren aged 3~72 months

Arm-for-age
Wt for age Over 85 Under 85 Total
Over 80, normal 91 13 109
Under 80, PCM 9 57 66
Total 100 75 175

p<. 001 (x2=81.88)
% agreement 84.6
% sensitivity 86, 4
% specificity 83.5
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Table 7. Hemoglobin level and proportion of

anemia
. Proportion of
Hemoglobin .
Anemia under
(mAA(ElTZhS) Sex (gm/looml) 11' Ogm/lOO ml
N £+8.D. N(%)
312 M | 18 |11.241.13 6 (33.3)
F 19 1 11.3%+1.20 7 (36.8)
13~24 M | 14 |10.740.95 7 (50.0D
F 18 | 10.941.02 10 (55.6)
2536 M | 16 |11.0+1.15 6 (37.5)
F 14 | 11.3%+1.13 6 (42.9)
378 M | 18 |1L8%1.20 4 (22.2)
F 10 | 11.3=%1.15 4 (40.0)
49~60 M | 16 |11.7£1.18 4 (25.0)
F 11 | 11.9+1.21 1 U
6172 M | 11 |11.8+1.28 3 (27.3)
F 10 ¢ 11,441, 12 4 (40.0)
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Table 8, Classification by percentage of mid-upper arm circumference for
age compared to hemoglobin level
Hemoglobin (gm/1060ml)
Arm-for-age <11.0 11, 1~12.0 12.1~13.0 [ 13. 1< Total
Age
(month) Over 85] Under Over 85[ Uxétsler Over 85' Under Ove 85‘ Under Over 85 Uréger
3~24 12 18 17 7 11 2 0 42 27
25~72 11 21 21 16 19 9 2 58 48
Total | 23 | 3 | s | 23 [ a0 | 1 | | 2 J w0 | 7
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