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INTRODUCTION

The importance and necessity of the maternal
and child health is fully recognized, particularly
in terms of their nutritional status. The preg-
nant and lactating women necessitate far more
and better nutrition than ordinary times for not
only their own survival and health maintenance
but also growth and development of their fetus
and children(Kim, 1967). In spite of this fact,
however, it is reported that the nutritional
status of pregnant and lactating women is ret-
arded in most developing countries(W.H.O.,
1965). On the other hand, infants and children
fall under the requisite supply of various nutr-
ients particularly protein. Nevertheless, ignora-
nce, poverty and deficiency of available weaning
food are obliged to take the irrational food-stuffs
(Jelliffe et al., 1967; Kim, 1967; Choo, 1968).
In developing countries like Korea, the major
cause of death of infants and children are
malnutrition and various infectious diseases,
and it was confirmed that these displayed int-
eractions(Scrimshaw et al., 1959; French, 1967).

‘Women in certain underprivileged rural area
of Korea are submitted to the overloaded work
using unconvenient and inefficient farming tools
(School of Public Health, S.N.U., 1964; Phil-
lips, 1954) and their majority ages of adult are

allotted for the continuing period of reproduc-

tion as the period of gestation and delayed
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ablactation repeats incessantly(Gopalan and
Belvady, 1961). It is expected, therefore, to drive
the grave situation against nutritional problem
in the maternal and child health. Followingly,
if nutritional consumptions accumulate successi-
vely, the maternal depletion syndrome develops
(Jelliffe and Maddocks, 1964). In the mental
and physical development of human life the
decisive stage is the period from fetus to three
vears after delivery, and during this period
nutritional status from per-placenta and
quality of weaning food influence to the deve-
lopmental feature of mind and body (Scrim-
shaw, 1967; Chaw et al., 1968).

Kang et al. (1968) reported the protein-calorie
malnutrition study in rural villages, and Choi
et al.(1973) presented a paper on the maternal
depletion syndrome in rural villages. Both of
study limited location deviately and sample size
was small. Author has been trying to get the
wide picture for the maternal and child health
centered into the nutritional deterioration. A
supplementary study was undertaken by author
from May to July, 1975 the nutritional status
with possible reference to maternal depletion
syndrome and protein-calorie malnutrition of
infants and toddlers in certain underprivileged

rural areas of Korea.

PRELIMINARY SURVEY

The preliminary survey was performed for
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Table 1, Objects of Study

Status I Number } Age(yrs.)38.D. ’ Duration(mos.) of the present status
‘Women Pregnant 64 29.13 + 4.12 5.32 +- 2. 22
Lactating 150 31.27 &= 5.43 17,45 £ 1.14
Total a4 | mooxzses |
o Age(mos.)
\ 0~2 | 3~5 | 6~8 | 9~11| 12 [13~15|16~18| 19~23 | 24~35 | 36~47 | Total
Sex
Children
Number M 5 8 7 8 5 7 12 12 30 36 130
F 9 9 14 5 7 11 10 20 29 31 145

the area selection of study, the acquisition of
cooperation with various organization and per-
sonnel related and the collection of basic mate-
rials during one month from 10th March, 1975.

OBJECTS OF STUDY

Study areas were selected on the point of
underprivilegement both educational and econ-
omical. One area was Kangwon Province and
the other Kyunggi Province and former set
four villages, latter six.

The number of study materials was 61 of
pregnant and 150 of lactating totaling 214
women, and 130 of male and 145 of female
totaling 275 infants and toddlers(0~47 months).
The average age of pregnant and lactating
women, average duration of gestation and
average age (mos.) of the breast-feeder were

shown in Table 1.

FIELD INVESTIGATION

The members for the field investigation were
3 physicians including author, 2 nurses, 2 aid-
nurses, 4 investigators and 1 biochemical tech-
nician, and among them 1 nurse, 2 investiga-
tors and 2 aid-nurses were the local natives
who were familiar with local situation.

Immediate after arrival on the local field

those members visited each household of villages

making confirmation of eatity and list of study
objects for pregnant and lactating women, and
infants and toddlers. Recognition and agree-
ment for the purpose of this study were pursued
and promise for time and place selected was.
Thus total number of women for the
study was 283 and infants and toddlers 357,
however, actual number for the study perfor-
med was 64 out of 82 pregnants agreed, 150
out of 201 lactatings agreed and 130 of male
out of 171 agreed, 145 of female out of 186

agreed children. Following to the selection of

given.

samples, the principal investigation was carried
out during 5 days long from 12th May, and
combined clinical services and some gifts were
delivered to the field people.

CONTENTS AND METHODS OF
INVESTIGATION

1. Clinical observation

For pregnant and lactating women, pale con-
junctiva, atrophic tongue papilla, thyrotoxicosis,
diminished subecutaneous fat, subcutaneous ede-
ma, muscle wastage, keratomalacia etc. were
observed which could be applicable to the clin-
ical suggestive signs of protein-calorie m alnut-
rition, osteomalacia and iron-deficient anemia
which could be belonged to the maternal depl-
etion syndrome. For infants and toddlers, clin-
ical observation was performed by D.B. J elliffe’s.

method(1957) e.g. edema, dyspigmented hair,

e
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thin sparse hair, muscle wastage, psychomotor
change, moon-face, flacky-paint dermatosis and
additionally pale conjunctiva, angulostomatitis,
keratomalacia, dehydrate diarrhea etc. as the
suggestive signs of protein-calorie malnutrition.
2. Nutritional biometry

For pregnant and lactating women, body-
height, body-weight, mid-upper arm circumfer-
ence, mid-arm skinfold thickness were measured,
besides above

items, 2 items of chest circumference and head

and for infants and toddlers,

excretion ratios: The measurement of urea con-
tents was by urease method of Van Slyke(1916)
and that of creatinine by Jaffe’s reaction(Green-
wald, 1928). According to Koning(1966),
urinary urea-nitrogen/creatinine-nitrogen excr-
etion ratio could maintain the definite ratio in
anytime excreted urine within 24 hours, so
that single excreted urine was submitted as
specimen.

5) Serume alkaline phosphatase: Followed by
Shinowara’s method(1942).

-circumference were added.

The method of measurement was followed
by Martin’s method(1928).
3. Biochemical tests

RESULTS OF OBSERVATION AND
EXAMINATION

1) Hemoglobin; Beckmann's U-2 Spectropho- 1. Clinical observation

‘tometer was used. A. Observation on maternity
2) Serum protein and serum albumin: Both

The frequency distribution of various signs
‘were measured by means of biuret reactions
(Gornal et al., 1949).

3) Serum iron content and total serum iron-
binding capacity (TIBC). Followed by Ramsay
method (1957).

4) Urinary urea-nitrogen/creatinine-nitrogen

belonging to the maternal depletion syndrome
was shown in Table 2, and most frequent was
diminished subcutaneous fat and next was pale
conjunctiva, atrophic tongue papillae in turn.
Although

osteodynia etc. were not found, the prodromal

thyrotoxicosis, edema, spoon-nail,

Table 2. Clinical Assessment (%) for Maternal Depletion Syndrome of Women

Dim’d Vague 3 or more
No, exa-| Pale Atr. Wasted Kerato- .
Women 1 Age mined | conj. | papil. Su}f):tut. muscle acl;:isnfz malacia Etc** corsrilg)lilrfe d
21~25 14 é(Zl. 4)| 5(35.7) 7(50, 0| 2(14.2) — — | 2(14.2)) 3C2L. D
26~30 22 |14(63. 6){12(54. 5{11(50. 0)| 6(27.2)| 2 (9.0) — | 7(3L.8)] 6(27.2)
Pregnant 31~35 | 16 10062 5)(14(87. BIICE8. 7D 7(43.7) 1 (6.2)|  — | 8(50.0) 3(18.7)
36~40 12 | 7(58.3) 2¢16.6)| 9(75.0)| 3(25.00| 3(25.0)] 1(8.3 - 3(25.0)
;Ii?_tzla 64 {34053, 1D|33(51. 5)|38(59. 3)|18(28. 1D 6 (9.3)| 1(1.5)|17(26.5)| 15(23. 4)
21~25 26 | 9(34.6)| 8(30.7)| 7(26.9)| 2 (7.6 3(11.5) 1(3.8)| 3(1L.5) 2 (7.6)
26~30 46 |18(39. D{10021. 7)|25(54. 3)| 5(10.8)| 4 (8.6)| 2(4.3)112(20.03 7(15.2)
31~35 34 |13(38. 2)(15¢44. 1Di11¢32. 3)| 3 (8.8) 5(14.7)| 1(2.9)] 6(17.6)| 7(20.5)
Lactating 36~40 30 |14€46. 6){12040. 0)|15¢50. 0| 6(20. 0D 3C10. 0D 1(3. 3| 3(10.0)| 9C30.0)
41~45 14 | 8(57. 1D 7(50.0)| 7(50. 0D 4(28.8)| 1 (7. 1D — | 32L 4 2(14.2
,;_,I‘I(TA;S 150 |52034. 6){52(34. 6)[65(43. 3)126(17. 3){16(10. 63| 5(3. 3|28(18. 0D} 27(18.0)
Total | 214 Joscas )fpacao. Dl1ostes. 1izsCie. D1 0.8 62.8)/4018.6) 42(19.6)

* Arthralgia, flank pzin, back pain, or quadralgia
#* Indigestion, headache, dizziness, or tinnitus
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symptoms of osteomalacia like arthralgia, flank
pain and back pain were found in 10.5% of
lactating and 9,3% of pregnant women. Cases
accompanied 3 and more were 18.0% of lacta-
ting and 23.4% of pregnant women.

B. Observation on Children

The clinical observation on protein-calorie
malnutrition of infants and toddlers was shown
in Table 3. The most frequent sign was pale
.conjunctiva (34,5%) and next occupied 22.5%

of muscle wastage. Cases accompanied 3 and

more signs were 1.4% and nutritional maras-
mus 4, 3%, nevertheless, no kwashiorkor was

detected.

2. Nutritional bicmetry

A. Measurement on maternity

The biometrical data of body-height, body-
weight, md-upper arm circumference and
mid-upper arm muscle circumference for women
were shown in Table 4, 5, 6, 7 and 8 In all

items except skinfold thickness no statistical

Table 3. Clinical Assessment for Protein-Calorie Malnutrition of Children, sexes combined
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@ 8 &Q : o = E. 5 Ea 8, m R g | 2 =
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= = @ 4 =) = =} = g& | 5'c 8 S 68 | o8 g|ela=
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A~ 6 20 5 0\ ¢35. 0)|(45. 0) (10. 0| (5. 0 C10. 0).(15. o (25.0) (10, 0
il 3 8 | | | | _ 2 { 7 6 1 _ 1 _ 8 | | _| 3
7 111 30 lc10. 0)|c26. 6)|46. 6 (6. 6),(23. ,(20. 0 (26.6) (10.0)
- T ] 16 [ 25 | _ | — 3 3] 10 41 ] _ 113 _ | 5
0 “‘ 65 j (6. 1)|<24. 6)1(38. 4)‘ | ' (4 6)| 4 ﬁ)bcls. 3)‘(13. s)\ ‘ (20. 0 | ] (7.6)
i
ol 12| 18| 22| _ 4 | 151 11 1 4 5 2 | | 4
12~23 65 (158 plcer. 6((33. 8 6.1 l(23. (6.9 (1.5 (6. D] (7.6 B0~ | 6. D
945 70 | AL g | 27 1 7| _ 1| 16 | 18 1 6 6 2 .| 3
(15, (1L [(38. 5) (L. 4[(10. 0 (1, ©I(22.8)[(25. 7)) (1.4 (8.5)] (8.5)} (2.8) 4.2
» - | a7 2 | 21 1118 | 1] 10 |24 | 5 6 | | | _
36~470 75 \ean | caledlces. o] (L D2t o (L. 3)|(13. 3)|(32. 0 (6.6)| (8.0)
Total‘2m|40‘28|70}2|29'___|2;41 53‘2~15’17 4{__]'/7
12~47 (19. 0)IC13. 3)1(33. 30| (0. 93, s)P (0. 9)I(19. 5)1(25. 25 (0.0 (7. D] 8.0 (1.9 3.3
Tota1275‘44‘44!95|2‘29\3}5 51‘62|2)15[30 [ _| 12
+00~47 C16. W16, 00134, 51 C0.MIC10.5) (L @) (L 8I(18. 522 5] (0.7 (5. 4)i(10.9) (LD — ) 4.2
Table 4. Body Height (cm) of the Women
. Women Total Pregnant i Lactating
Wo
Age(yrs.)‘\\ Sample No. Mean+-S.D. Sample No. Mean4-S.D. Sample No. Mean+S.D.
21~25 40 153. 685. 50 14 154, 26::4,33 | 26 153, 37+6. 13
26~30 68 152. 36+4. 86 22 152. 16--4. 54 46 152. 00+5. 02
31~35 50 151. 403 99 16 150, 16-4-4. 23 34 151, 49--3. 88
36~40 42 150, 545, 24 12 150, 42-+5. 87 30 150. 4925. 00
41~45 14 | 149.02:5.27 — —_t - 14 149. 02:+5. 27
Total 214 151 784, 87 64 151, 832-4. 66 150 151. 684 97
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Table 5. Body Weight (kg) of the Women

I _ngen Total Pregnant Lactating
Age(yrs.) Ny Sample No. Mean—+S.D. Sample No. Mean4-8.D, Sample No. I Mean+S.D,
21~25 40 50. 69+4, 59 14 51,22-£4 82 26 ’ 50. 414, 48
26~30 68 49. 07 5. 74 22 50. 16+4. 656 46 | 49, 89+6. 27
31~35 £ 49, 07-=3.98 16 48. 66-+4. 82 34 ‘ 49, 27+3.59
36~40 42 48, 29:+4, 66 12 49. 32:1:4. 18 30 | 47. 871-4. 86
41~45 14 48, 32+3. 29 — — & — 14 ’ 48.32+3. 29
Total 214 48,93::4. 74 64 | 49.85:4.64 150 | 48.62+4.79
Table 6. Skin Fold Thickness (cm) of the Women
Total Pregnant Lactating
Sample No. Mean-+8S.D. Sample No. Mean=+S.D, Sample No. Mean=+8S.D.
21~25 40 0.77%0.27 14 0.7240.24 26 0. 80+0. 29
26~30 68 0.82+0.22 22 0.69%0. 21 46 0. 89:+0. 24
31~35 50 0. 8440, 32 16 0.7140.26 34 0.91+0. 36
36~40 42 0. 762:0. 30 12 0.76:0. 27 30 0. 760, 32
41~45 14 0.75%+0. 29 — — o+ — 14 0.75+0.25
Total 214 0.79110. 27 64 0.71+0.23 150 [ 0. 8340.29
Table 7. Mid-upper Arm Circumference (cm) of the Women
. Women Total Pregnant Lactating
Age(yr& Sample No. Mean+8S.D. Sample No. Mean+S.D. Sample No. Mean+S.D.
21~25 40 22.56+1.63 14 21.96+1. 11 26 22.8941.91
26~30 68 22. 35%+1. 46 22 22.33+1.52 46 22.41+1.00
31~35 50 22,66+1. 46 16 22,18+1.34 34 22,904-1. 48
36~40 42 22,4941, 94 12 22.11+1.78 30 22,6512.01
41~45 14 22.3341.51 _— - — 14 22, 33+1.51
Total 214 22.48+1.58 64 22.13+1.43 150 22,.64%1.11
Table 8. Mid-upper Arm Muscle Circumference (cm) of the Women
Total Pregnant Lactating
Sample No. Mean+S.D. Sample No. Mean+8.D, Sample No. ’ Mean=+S.D.
21~25 40 l 20.2941. 07 14 19.974-0. 81 26 20.47%1. 22
26~30 68 19.89-+1, 34 22 20. 4840. 89 46 19.62+£1. 56
31~35 50 20.06=+1.40 16 20.1540.91 34 20.03%1. 64
36~40 42 20, 03%1.23 12 20.23+1.42 30 19.96:+1. 16
41~45 14 19.98+1. 07 — — 4+ - 14 19, 9821, 07
Total 214 20.08%1. 27 64 20. 2340. 97 150 I 20.16+1. 37

— 100 —
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Table 9. Results of Nutritional Biometry on the Children

No. of Height (em) Weight Ckg) Chest cir. (cm) Head cir. (cm)
Age(mos.) Sex children
Mean=+S.D. Mean#S.D. Mean=S.D. Mean=+S.D.
O~ 2 M 5 55, 86+1. 52 4.67+1.81 8.03% 0.67 37.770. 47
F 9 53.2321.12 4.404-1,18 37.12£ 0.97 36.23£1.53
3~ 5 M 8 66. 851+2.93 5. 20"_‘1.\ 59 41. 33+ 1. 42 43.18+1.71
F 9 61.76-+2. 83 5.0241. 48 39,754 1.99 39.98+1.88
6~ 8 M 7 68.53+£2. 12 6.23+1. 89 42. 35+ 1,65 42,8741.24
F 14 65.74+2. 04 5.36+1.18 41,95% 1.65 42, 31+1.73
g~11 M 8 71.669.27 6. 5912, 46 44,374 2,63 44.61+1.91
F 5 66. 89+5. 18 5.91+1.84 42,78+ 2.12 43.23%£1.23
12 M 5 72.68+2.68 6.89+41.34 44,91+ 2. 66 45,404+1.72
F 7 68. 2245, 05 6.661=2. 56 43. 23+ 2.71 43.88+1, 34
13~15 M 7 72.89+3.65 7.2142.56 46.23:%= 1.89 45.15%£1.72
F 11 70.21+3, 23 6.86+2. 88 44,76+ 1,42 43.91+1.51
16~18 M 12 74.00+3. 34 7.8542 34 45.91-F 1.23 45, 89+1. 34
F 10 74.22+5, 40 7.23+2.21 44,79+ 2.23 44,701, 56
19~23 M 12 76. 655, 44 8,702 01 46. 85+ 3.03 46. 664-1. 78
F 20 74. 6943, 35 8.14%2.97 45.66L 2,35 45. 494-1, 80
2435 M 30 80. 43:+5. 88 9.7822.12 48.02-£33. 12 46.91+1. 68
F 29 79.2244,99 9.311+2.72 47.70% 2.50 46.23:+1.71
36~47 M 36 89. 1245, 53 12, 37+2. 22 50.72% 2.87 48.64%1. 44
F 31 87.33%6. 41 11.76+2.32 49.64+ 3.05 47. 30=+1. 51
Table 10. Results of Nutritional Biometry on the Children
Triceps skinfold thickness| Mid-lfxpper-arm Mid-arm-muscle
No. of i I f *
Age(mos.) Sex childr?an (cm) circumference(cm) circumference(em)
Mean+8.D. Mean4-S.D. Mean+S.D.
0~ 5 M 13 0.8840. 45 13.17£1. 33 1L 10+0, 14
F 18 0. 8440. 41 13. 20+1.55 11.32+1.12
G~11 M 15 0.78+0.21 13.81+1.54 11. 2340, 86
F 19 0.8040. 15 13.21+1.23 10.87+1. 41
12~17 M 18 0.5740.25 14.06+1. 41 11.7640. 81
F 22 0.72£0. 14 13.9140.98 11.2140.88
18~23 M 18 0.7610. 45 14. 03:£1. 23 111141, 16
F 24 0. 70-0. 20 13.984-1, 25 11.41+1.00
2415 M 30 0.74:0.21 14.09:£0. 67 | 11.7140.76
F 29 0.721+0. 20 14, 08%£1. 12 ! 11.7924-0.92
36~d7 M - 36 0.73%0.56 14, 1541. 02 i 12, 284-1. 16
F 31 0.734£0. 18 14, 11=%0. 91 ! 11.60£1. 17

* Mid-arm-muscle circumference (cm)=Mid-arm circumference-Triceps skin-fold thickness 3. 14

— 101 —
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significance was found between pregnant and
lactating women.

B. Measuremznt on children

The biometrical data for children were pres-
ented in Table 9, e.g. body-height, body-wei-
ght, chest circumference and head circum{erence
were listed in the Table. The measurement of
triceps skinfold thickness and mid-upper arm
circumference for the purpose of computing
mid-upper arm muscle circamference which
would be used for the assessment of the was-
tage of muscle were illustrated in Table 10.

3. Bicchemieal test

1) Hemoglobin levels: Hemoglobin level of
women was 12. 36 gm% in average and anemic
(level less than 10,8gm%) was 8 3% (6/72),
and that of children was 11. 80 gm% and anemic
13.09 (16/123) as presented in Table 11.

2) Serum protein and albumin levels: Se-
rum protein level of women was situated within
normal range, but 2 cases (3.4%) were under
the lower limit of normal range, and that of
children showed similar feature with 7 cases

(10.1%) of having under lower limit as pres-

Table 11. Hemoglobin Levels (gm%) of the Women and Children

No Cases in Cases in Cases over Anemia
Status, Age(mos.) examined Mean=+S.D. 7. l’g-’n%%o 10. é;;!ll/aZ 0 12em% L;geég}r):lu/c:x‘v
Pregnant 21 12.57£1.06 1 12 8 2
‘Women Lactating 52 12.474+1.11 21 29 4
Total , 73 | 12.36+1. 09 3(4.1%) | 33(45.2%)| 37(50.6%) 6 (8.3%)
0~ 5 11 12, 38=1.76 0 3 4 1
6~11 18 11. 871,12 0 7 7 2
12~17 20 11. 461,03 1 12 5 3
Childrem 18~23 22 11.704:1. 36 2 11 13 4
24~3b 24 11.57+1. 45 2 18 7 3
36~47 28 11.08+1. 36 1 13 17 3
Towl | 123 | 11.80-1.18 6(4.8%) | 64(52.09%) 53(43.0%) 16(13.0%)

* Criteria of Anemia Level, WHO Study Group on Iron Deficiency Anemia (1959)

Table 12. Serum Protein Levels (gm%) of the Women and Children

Status, Age(mos.) Number exam'd. MeanS.D. Cla;fs?t:v;tfh tﬁtenlgrl‘:f:lb:;ggwe,t%eg}g;er

Pregnant 23 7.01+%0. 58 2
Women Lactating 35 7.39£0. 46 —

Total 58 7.2340.05 2 (3.4%)
6~11 5 6. 8740. 22 —
12~17 6 6.924-0. 13 —
. 13~23 11 7. 40220, 62 1
Children 24~35 23 6.97-£0, 63 2
36~47 24 6.860. 61 4

Total 69 6. 984:0. 54 7(10.1%)

— 102 —
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Table 13. Serum Albumin Levels (gm%) of the Women and Children

Status, Age(mos.) No. exam’'d Mean--S.D. Normal “%20\%’0’“’3 51 “Defigiégt 80)”
Pregnant 23 3.70+0. 32 10 13(56.5%) —
Women Lactating 35 4.014:0. 38 30 514, 2%> —
Total 58 3. 8840. 35 40(68.9%) 18(31.0%) —
6~11 5 4. 020, 32 4 — —_
12~17 6 3.8140.62 3 2 -
. 18~23 11 3.75x0. 63 9 3 —
“Children | 54 35 23 3,901, 11 13 9 —
36~47 24 3.85%1.10 21 3 —_
Total 69 3.85+0. 39 52(75. 3% 17(24.6 %) —

Table 14, Serum Iron & Total Iron Binding Capacity (microgram%) of the Women and Children

Serum Iron Levels Total Iron Binding Capacity
Status, Age(mos.) No. Deficiency | No.
exa- Mean+S.D. level exa- Mean=+S.D. I\Ir(;rnm:l (12;60"21;8;
mined (<501g%) 'mined g HEo
Pregnant | 16 | 87.23=£2L77 | 4(25.0%) | 16 | 310.66£30.88 | 10(62.5%) | 6(37.5%)
Women Lactating | 30 | 84.16%19.77 | 2 (6.6%) | 30 | 383.88240.11 | 8(26.6%) | 22(73.3%)
Total 46 | 35.224-20.46 5(10.8%)} 46 | 293.19:36.89 | 18(39.4%) | 28(60.8%)
6~11 4 56.224-4.38 | 2 363, 44+77.04 | 2 —
12~17 6 58.14--5.88 | 3 264. 56+66. 38 | 2 2
_ 18~23 10 67.60+9.13 | 2 7 | 272.43343.91 1 2 4
Children | 5y 35 | 18 | 73.28411.18] 3 13 | 291.40+50.53 | 3 9
36~47 20 60.18+8.77 | 9 14 | 263 14=60.29 | 1 13
Total | 58 | 65.0518.97 | 19(32.7%) | 39 | 281785535 | 10025.6%) | 28(74.3%)

ented in Table 12.

Serum albumin levels were also within nor-
mal range both for women and children. Cases
situated within lower limit (2. 80~3.51 gm%)
were 18 (3.0%) in women and 17 (24.6%) in
.children, and none of deficient limit (under
2.80gm%) was found in both groups (refer
Table 13).

3) Serum iron and total iron binding capacity
(TIBC): Serum iron content of women less
than 50 zg% was found in 5 cases (10. 8%) but
that of children was one third (32. 7%) depic-
ting lower limit of normal range.

TIBC under 300 ug% was found 3/5 in the

rate out of total women examined and 3/4 out
of total children examined(refer Table 14).

4) Urinary urea-nitrogen/creatinine-nitrogen
ratio; “Urinary urea-nitrogen/creatinine-nitro-
gen excretion ratios” regarded as an approxi-
mate index of dietary adequancy obtained as
presented in Table 15.

The average urea-nitrogen content was 2. 89
gm/L in women and 2.67 gm/L in children.
The average creatinine-nitrogen content was
0.18 gm/L in women and .12 gm/L in child-
ren. The cases with ratio “30 or less” rated
73.3% of total 45 women examined and 58 0

% of total 62 children examined.
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Table 15, Urinary Urea-Nitrogen/Creatinine-Nitrogen Ratio of the Women and Children

C inine-N Urea-N#** . .
No. Urea-N(gm/L) rgg;r}lf; CreatimneN Cases with Ratio
Status, Age(mos.) examined* 30 or below™*¥
Mean+S8,D. Mean=+S.D. Mean+S.D.
Pregnant 20 2.5120.98 0.18%0.08 21. 34+ 7.48 17(85. 0%
Women Lactating 25 3.21+1.02 0.1740.09 26,22+ 4.31 16(64.0%)
Total 1 45 ] 2.89:+1.00 0. 1840. 08 24,05+ 5.71 33(73.3%.)
6~11 6 2,370, 51 0.11:+0.08 32. 14+ 4.21 2(33.3%)
12~17 7 2.72%0.88 0.15£0,07 22,16+ 5 34 4(57.1%)
) 18~23 13 2,4810.75 0.12%0.07 26.48+12.63 8(61.5%)
Children 24~35 18 2.83x1,07 0. 13:+0. 10 25.99:+10. 09 15(83. 33%)
36~47 18 2.7630, 82 0.13-+0.08 31. 16+ 9. 46 7038, 8%
Total | 62 ‘ 2,67+0.85 0.1240.08 27.75+ 9.33 36(58. 0%

# Single urine specimens collected just before luncheon time

** This ratio is an approximate index of dietary protein related to muscle protein stcres.
**% An index of 30 or lower suggested to be indicative of malnutrition, by Dugdale & Edkins Urinary
urea/creatinine ratic in healthy and malnourished children, Lancet, 1: 1062, 1964.

5) Serum alkaline phosphatase level! Serum
alkaline phosphatase level of women examined
was within normal range in average, however,
from each variable context, 3 cases (1/5) of
pregnant and 9 cases (1/4) of lactating women
were over the normal range as presented in

Table 16.

Table 16. Serum Alkaline Phosphatase Level (Boda-

nsky unit) of the Women

No Cases with the

Women examined Mean+S.D. K:Ll;;sﬁ]o::rr;g;l*me
Pregnant 15 3.89+1.23 3
Lactating 22 4,22+1.71 g
Totl | 3 | 4.081.51 12

* 2, 0~4.5 Bodansky unit.

DISCUSSION
1. Clinical Assessment

A, Maternity

1) As to protein-calorie malnutrition(PCM):
Protein-calorie malnutrition(PCM) is the most
prevalent cause of the maternal depletion syn-

drome. The prevalent rates of the signs suggest-

fLyead

ing PCM turned out to be as below; Firstly
causes with diminished subcutaneons fat were
observed with 59.3% of the pregnants, 43.3%
of the lactating women, and 48. 1% of the total

examined.

Secondly prevalence of muscle wasting rated’
28.1% of the pregnants, 17.3% of the lactating
women, and 16.3% of the total. Thirdly the
severe case with edema was not found. These
statuses were more prominent in pregnant.

2) As to iron deficiency anemia: Those who.
were found to have a pale conjunctiva rated
53.1% of the pregnants, 34.6% of the lactating
women, and 44.8% of the total. Rates of those
with atrophic tongue papillae were 51.5% of the
pregnants, 34.6% of the lactating women, and.
39.2% of both groups. The case with koilony-
chia was not observed. The anemic grade was
also more in pregnants.

3) As to osteomalacia: No clinical evidence
pertaining to osteomalacia has been detected in
this study, but the symptoms such as flank
pain, back pain, chest pain, or arthralgia which

might be complained by the patient at the.
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beginning were checked with 9.3% of the
pregnants, 10.6% of the lactating women, and
9.8% of the total.

4) Others: Including 6 cases with kerato-

malacia, those who complained of vertigo, tin-

nitus, indigestion, headache, or frequent stye

were checked with about 18% of the total exa-

mined.
This study, regarding the above results, could

‘be discussed by saying that more than half of

the women examined had so-called maternal
depletion syndrome in mild to moderate degree,
-and that the older the age of the examined was,
the more prominent depletion syndrome was.
This pattern of depletion suggested the possible
ascription to repeated pregnancy and lactation.

B. Children

Nutritional status of infants and toddlers
.depends upon the amount of intake of protein
.or total calorie(French, 1967; Chaw et al,
1968). As effect of lack of protein and calorie
intake, protein-calorie malnutrition in mild to

.severe degree develops and PCM is classified

into 2 categories such as kwashiorkor and

nutritional marasmus.

Kwashiorkor is encountered in infants and
toddlers who take enough total calorie with
severe protein deficiency. The commonest clin-
jcal signs are edema, growth failure, atrophy

.of the muscles with localized subcutaneous fat

preserved, and psychomotor changes which are
pathognomic to the disease. Other signs, which
may or may not be present, are change in the
‘pigmentation of the hair, paleness of conjunc-
tivae, moon-face and other evidences of nutri-
.tional deficincies, such as angular stomatitis,
keratomalacia, skin fissure. A history of diar-

rhea and some preceding or followed infectious
-disease may usually be elicited.

As shown in Table 3, those with only one of
pathognomic signs of kwashiorkor were obser-

ved, but even a case with all signs was not found.

Nautritional marasmus is encountered as the
“balanced starvation” which means both intake
of calorie and protein are deficient. Usually
it iz diagnosed clinically with the following
commonest signs, such as growth failure(body
weight under 60 percentile), and severely wasted
musculature with absent subcutaneous fat. In
such cases, change in hair is frequently present.
Keratomalacia, angular stomatitis and infectious
diseases accompanied may not usually be present.
Table 3 shows those with above signs related
nutritional marasmus rated 4.3% of the total
examined. Those corresponding to 30.6% of
the whole examined had one or two combined
suggestive sign of PCM. Cases with three or
more signs combined rated 1.4% of the total
children examined.

No clinically obvious kwashiorkor was obse-
rved. Only nutritional marasmus was found
and rated 4. 3% of the total examined. But some
children showed each of the component signs
which related kwashiorkor such as edema(two
cases, 0.7% of the total), atrophy of muscle
(22.5%, nutritional marasmus included) and
psychomotor changes(5.4% of the total),

The fact that cases with nutritional marasmus
were found about two folds in infants and the
possibility to manifest as kwashiorkor was
more marked in toddlers was concordant with
that presented by Scrimshaw (1967).

2. Nutritional Biomeiry

A. Maternity

1) Height: Range of height of those examin-
ed was 14lcm to 169cm. Considering that
mean height of the examined is smaller in
3cm than that of Nation-wide Survey(Kim,
1956). This

that nutritional deficiency, especially protein

fact would be derived from
deficiency during fetal and childhood may

play a important part in growth and

development{Scrimshaw, 1967; Chaw, 1968).
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Table 17. Weights of the women, showing percentages in four levels underweight for height, ()%

+q.| Ist level: 90~81% | 2nd level: 80~71% | 3rd level: 70~81% | 4th level: 60% &

Women No. exam’d. of standard of standard of standard below the standard
Pregnant 54 26048.D | 3(5.5) 18 { -
Lactating 150 41027.3) f 3020 1€0. 6 } —
Totdl | 24 | er2® | 6(2.9) 200.9) | —

2) Weight: Shown as Table 5, mean weight
was 49 kg and it was also less than Korean
General Standard in about 4kg. Standard
weight for adult was obtained from the ICN-
NDs’ data “Weight for Height”(1963).

In pregnant women, that weight gain during
pregnancy(from conception to delivery) is less
than 10% of the body weight at conception is
regarded as the indicator of protein-calorie
malnutrition (Jelliffe et al., 1967). So to deter-
mine PCM of the pregnant women, serial
check of body weight is recommended. But in
the present study body weight of pregnant
women checked one time is compared to the
ICNNDs’ data(1963) modified with adding
ideal weight gain during pregnancy. Body
weight of lactating women checked one time
is compared to ICNNDs’ data directly.

The data of body weight of pregnant women
in this study was shown in Table 17. 26 out
of 54 cases (48.1%) were in 90~81% and three
cases(5.5%) were in 80~71%. Only one case
(1.8%) was in 70~61%. No case was found
under 60%. It is considered that more than
half of pregnant women examined were found
to be affected with mild to moderate PCM,
but no severe case of PCM likewise with the
lactating women was observed.

Although pregnant women were not severely
affected with PCM, proportion of under-weight
in pregnant women was more than in lactating
women. It is considered that mild to moderate
PCM affected to weight gain during pregna-
ney(Jelliffe et al., 1967).

Table 17 revealed 41 cases of 150 lactating
women examined(27,3%) in 90~81%, three
cases(2.0%) in 80~71% and only one case
(0.6%) in 70~61%. The other 105 cases(70.1
%) were in 91% and more. It is considered
that about one third of lactating women exa-

mined were found to be affected with mild to
moderate PCM(Table 18).

Table 18, Women(%) with Protein Calorie

Malnutrition
Mild to moderate
No. Severe
Women p PCM 90~61% level
examined underweights PCM
Pregnant 54 ! 30(55. 5 ‘ -
Lactating 150 i 45(30. 00 | —
Total | 204 | 7wGLm | -

3) Triceps skinfold thickness, upper mid-arm
circumference, and upper mid-arm muscle cir-
cumference. Shown in Table 6, mean triceps.
skinfold thickness was average (.79 cm. Signi-
ficant difference between pregnant and lactating
women was present,

Upper Mid-arm
Skinfold thickness

(mm)
e :—N """""" -
10F
sk Kwon et al 23
Author’s
O L i A 5 1
21 22 23 24 25 26

Age(yrs)
Fig. 1. Comparison of the skin fold thickness,

Compared to the Kwon's report(1968), this.
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Table 19. Heights of the Children,

showing percentages in four levels underheight for age, sexes combined,

C )%
1st level 90~81% | 2nd level 80~71% 3rd level 70~61% { d4th level 60 &
Age(mos.) ele:xlr(x)i‘ned standard standard standard below standard
General \ Rural | General l Rural | General | Rural ! General 1 Rural
0~ 3 15 2013.3)] 1(6.6) — — — — | =
4~ 6 20 1¢.0) 1(5.0) — — — _ _ —
7~11 30 2 (6.6) 133 - — 2(6,6) 1.3 — —
Towl o~11 | 6 | 5.6 3 o - — | ~ s -] -
12~23 . 65 ~ 7a0.8) 7C0.8) — — 1 e — _ _
24~35 70 g(12.8) 5.1 — 1o 228 — — —
3647 T \ 6 a0 566 1D — _ _ _ _
Total 12~47 ) 20 | 2200 | 17 o 1a » 1. 4)[ e 10 5 — T -
Totl 0~a7 | 25 |2 0.8 20 n s e ol wen - =

result is by far lower than that as illustrated in
Fig. 1. It is considered that this difference was
mainly affected by characteristics of samples
examined. At Kwon’s data(1968) unmarried

college students were sampled and those nutriti-

onal status seemed better than that of this study.

Upper mid-arm muscle circamference is reg-
arded as the one of the indicators showing the
degree of atrophy of muscle encountered with
protein-calorie malnutrition. This index ig com-
puted on measuring triceps skinfold thickness
and upper mid-arm circumference. Mean upper
mid-arm circumference was 22.43 cm and mean
upper mid-arm muscle circumference was 20. 08
cm. No significant difference was presxent.

B. Children

Regarded that height is not usually affected
with PCM(Jelliffe et al, 1967) this present
study show a similar result. Distribution of
height by 4 levels of 10% intervals was shown
in Table 19. Compared to the Korean General
Standard, 9.8% of the total examined was in
first class(90~81% of the gtandard), 1.3% in
the second class(80~71%), and 1.4% in the
third class(70~61%). In the light of Korean
rural standard(Korean Society of Pediatrics,
1967), 7.2% in the first class, 1.4% in the

second class and 0.7% in the third class. Any
case in the 4th class(under 60%) was not obse-
rved. Those with height below the standard
rated 12. 5% as be compared to Korean General
Standard (Kim, 1956) and 9.3% when Korean
rural standard used.

Until 6-month-olds height of the examined
showed similar increasing pattern to the Korean
General Standard and Korean Rural Standard.
But after 6 months increase in height declined
on the standard and became below the standard
until they were 30 months old(Refer Fig. 2).

Height{cm)
1009
o4 .- -l
e ~-a
sod - /.-“
709 z eoem 1D Kim {1958)
; / —— General Standard (1967)
‘@~ Rurol Standard (1967}
50 — Author's Data
50 e A A 1 il dd i i IR A e dedndnd b o
NB 6 12 18 24 30 .36 42, 48

Age {months)

Fig. 2. Comparison of heights of children(males).

2) Weight: Mentioned above, weight of chi-
ldren is largely affected with PCM(Jelliffe et
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Table 20. Weights of the Children, showing percentages in four levels underweight for age, sexes
combined, ( ) %

No ’lst level 90~81% ofl 2nd level 80~71% of 3rd level 70~61% of| 4th level 60% &

below

Age(most) exam’d | General Rural Gerneral Rural General Rural General Rural
standard* | standard* | standard standard | standard | standard | standard standard

0~ 3 15 1066.6) | 20133 | 40250 | 5033.9)

i~ 6 20 | 200,00\ 1005 | 4020.0) | 5(25.1 | 2010.8) | 2010.0) | 5¢25.0) | 4C20.03

711 80 | 443.3) | 5U6.6) | 5(16.6) | 7(23.3) | 9(30.0) | 5C16.6 | 9(30.0) | 6C20.09

Toal 0~11 | & | 60D 60| sus® | 19025 | 1208.0 | s3.® | 18¢27.6) | 15¢23.0)
12~23 65 | LC16.9) | 9U13.8) | 10(15.4) | 10015.4) | 8(12.3) | 10015 4) | 11016.9) | 110169
24~36 70 16C22.8) | 1A | 6 (8.5) | 6 (8.5 | 1207.1) [ 10042 | 3 42| 2 (28
36~47 75 |1520.00 | 9(12.0) | 810.6) [ 7D | 566 | 45| 22| 103
Total 12~47 | 210 | 42020.0 | 20013. 8 ’ 24011 9) | 25(11.9) |27z ) | 26010 | 16 7.6 |14 G0
Total (~47 ] 275 ] 48(17. O | 350127 [ 33C12.0) | 39¢14. D [ 39014, 1D [ 33012 0) | 34¢12.3) I 2910.5)

* Referred to the Growth Data of Korean Children, the Korean Pediatric Association and the Ministry
of Health and Social Affairs, ROK, 1967

Table 2i. Chiidren with protein-Calorie Malnutrition, sexes combined, (D%

i Mild-moderate PCM* Severe PCM: Total cases of 4th level
Age(mos.) No. examined P o underweight including kwashiorkor
90~61% level underweights J and nutriticnal marasmus

0~ 3 15 2(13.3) 4(26. 6)
4~ 6 20 8(40. 0 6(30. 0)
7~11 30 17(56. 6) 10033, 3)
Total 0~11 65 27(41.5) 20030.7)
12~23 65 29(44. 6> 11(26.9
24~35 70 B D 342
36~47 75 28(37.3) 2 (2.6)
Total 12~47 20 | 90(42.8) ] 16 (7.6
Total 0~d7 275 | 117¢42.5) J 36(13. 0)

* Protein-Calorie Malnutrition

al.,, 1967). So the extent of PCM is estimated rate between infants and toddlers, and the

with measuring weight and comparing to a
certain standard is regarded as one of useful
methods. As shown in Table 20, compared to
the Korean General Standard, those in the first
class rated 17.4%, 12.0% in the second class,
14.7% in the third class and 12.8% in the
fourth class. By the criteria Dr. Jelliffe (1967)
suggested, mild to moderate PCM cases(in 90~
61% of the standard) rated 42.5% of the total

children examined without any difference of

severe PCM cases(under 60% of the standard)
were comprised 30.7% of the infants, 7.6% of
the toddlers and 13.0% of the both groups.
In the light of the above rates, more than
a half of the children examined were found to
be affected with PCM. (Refer Table 21).
Nutritional status of infants is dependent
solely on breast feeding. So a limited supply
calorie and frequent diarrhea can be quoted as

major problems of under-weight, and then the
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Weight (k3)
14 s

13 _"/
124 A

semne LD Kim (19686)

7] General Standard{1967)
.6.1 ©——¢ Rural Standard (1967;
== Authaort’s Data
.
4 i —t g e e AR
N.B. § 12 18 24 30 36 42 48
Age(months)

TFig. 3. Comparison of weights of children(females),

underweight in infants is more marked than
in toddlers who are able to take sufficient cal-
orie with carbohydrate. Distribution of weights
-contrasted with standards was shown in Fig. 3.

3) Chest circumference and Head circumfe-
rence: It is normal finding that chest circum-
ference(C.C.) becomes more than head circu-
mference(H.C.) after the first 6 months of life.
But the cases with C.C./H.C. ratio being below

Tahle 22. Chest Circumference/Head Circumference
Ratio below 1

A
G~11 34 19 5.8
12~47 208 53 2.4

Total 6~11 | 242 | 72 30.2
Chest

<ircumfarence(cm);

General Standard (1967)

aol Author's Data
-} 1 1, P | 4 P | L L L L1
N.B. & 12 18 24 30 36 42 48

Age {months)

Fig. 4. Comparison of chest circumference(males).

Hozd
circumferenzz oy

6%t~

50
‘_..___..____—-;"";..—-;7”—_
2 A
40r
General Stand‘ard(iéﬁ?)
sk mr—— Author's Cata
A A 4 A 4 1. 'l 'l r L 2. i e o N
N.B. 6 12 i8 24 36 38 42 43

Age {months)

Fig. 5. Comparison of head circumference(females).

1 after 6-month-olds suggestive of the wasting
of pectoral muscles(Jelliffe et al., 1967) with
attributable to PCM corresponded to 33.8%
of the infants, 25.4% of the toddlers and
30.29% of the total children as shown in
Table 22.

Compared to the Korean General Standard,
both C.C. and H.C. were less than the {ormer
(Table 4 & 5). The distribution pattern of C.C.
was similar to that of weight.

4) Triceps skinfold thickness, upper mid-
arm circumference and upper mid-arm muscle
circumference: Since no report on the Korean
General Standard had been present, those were

Triceps
skin-fo'd (cm)

1.0k T T e —m—
! ™
! ~
f ~

= = =— British Childran h

09

Author's

0.8}

0.7

0.6 i 1 A 1 i L i L i 1 A i l

NB 6 12 18 24 30 38 42 48
Age(months)

Fig. 6. Comparison of triceps skin-fold(males).
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Md-arm -muscle
cireumfeience (cm}

13

——=—British children

e Author's
1 H L H ke 'l L i e L '\ L H A i
N.B. 8 12 18 24 30 36 A2 45
Age (months)
Fig. 7. Comparison of mid arm-mscle circumfarence

(females).

compared to the British children standard by
Tanner and Whitehouse. Until the first 6
months of life, those of Korean children were
larger than the latter. But after the period
those of British children became by far larger
than Korean children(Fig. 6 & 7).

In male group, relative muscle wasting was
seen prominent from 15-month-olds to 3-year-
olds, but the other hand, in female group from
6-month-olds to 13-month-olds

3. Biochemical tests

A. Maternity

1) Hemoglobin level, serum iron content and
total iron-binding capacity (TIBC): The average
hemoglobin level was about 12gm% and no
significant difference between pregnant women
and lactating women was present(Table 11).
Thirteen cases among 21 pregnant women(61. 9
%) were found that their hemoglobin Ievels
were less than 12 gm% and 2 cases were anemic.

If it is taken into account that the hemoglabin
levels in pregnancy have a normal physiological
fall in level of about 2gm% due to hemodilu-
tion, the results of pregnants as shown in the
Table 18 should be interpreted to be normal.

Those with hemoglobin levels below the mean
were 23 cases of lactating women and 4 cases
of them(7.6% of the total lactating women)

were anemic.

Those with gerum iron content less than 50
£g% were observed with 4 cases of 16 pregnant:
wOomen.

On the whole values of TIBC of pregnant.
women were within normal limit, but the other-
hand, those of lactating women were below the-
normal range. Those corresponding to 62.5%
of the pregnant women and 26.6% of the lactat-
ing women had TIBC within normal limit.
Those with TIBC below the normal range rated
37.5% of the former and 73.3% of the latter.
The fact that in the majority of the cases:
serum iron content was within normal limit,
but the other hand, more than 60% of the total.
examined had values of TIBC below the normal
range(300 pg%) indicated the possible ascription.
to chronic protein deficiency(Person, 1966).

2) Serum total protein and serum albumin:
In general, they are less affected against the mild.
to moderate PCM. No case with deficient level
of serum total protein was found(Table 12), As:
shown in Table 13, level of serum albumin was.
grossly within normal limit, but the levels tur-
ned to be low(2. 80~3,51 gm%) with 13 cases
of 23 pregnant women(56.5%), 5 cases of 35.
lactating women examined({14.2%) and 31.0% of
the total examined. No case with deficient level
of serum albumin(below 2. 80 gm%) was found.

3) Urinary urea-nitrogen/creatinine-nitrogen
excretion ratio: This ratio is adapted as an
indicator presenting dietary adequancy of pro-
tein and “30 or below” indicates malnutrition
(Dugdale and Edkins, 1964). The percentages of
women below 30 was 85.0% of the pregnant
women, 64.0% of the lactating women and
73.3% of the total examined.

4) Serum alkaline phosphatase levels(SAP):
The mean levels were within normal limits
except several cases(3 cases of pregnant women,
9 cases of the lactating women) exceeding the
normal range. Since the levels of SAP in pre-

gnancy have a normal physiological increase
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and become over 20 units(Bodansky) near the
term (Meade and Rosalki, 1963), some pregnant
cases exceeding the normal range had no sign-
ificant meaning.

The fact that some lactating women had SAP
levels above the normal range was regarded as
the result of deficiency of calcium or phosph-
orus due to vitamin D deficiency, failure of
calcium intake, or poor intake of phosphorus.

B. Children

1) Hemoglobin levels, serum iron content and
total iron binding capacity (TIBC): Hemoglobin
levels were found to be anemic(less than
10. 8 pg%) with 13.0% of the total children
examined. Those with serum iron content below
the normal range rated 32.7%. Those corresp-
onding to 74.3% of the total examined had
TIBC less than 300 g% and no exceeded over
the range of normality.

TIBC falls as the result of chronic protein
deficiency but the other hand, it increases at
iron deficient anemia(Person, 1966). The fact
mentioned above suggested possible ascription
to chronic protein deficiency. As the result
of chronic protein deficiency TIBC would fall.

2) Serum total protein and serum albumin:
Although serum total protein level is affected
markedly with kwashiorkor, the synthesis of
albumin is affected at relatively late stage. So
the first manifest of protein deficiency is found
as the muscle wasting. And then, measuring
the level of serum total protein or serum alb-
umin is regarded not useful to evaluate mild
to moderate PCM.

3) Urinary urea-nitrogen/creatinine-nitrogen
excretion ratio: This ratio represents the adeq-
uacy of foods related to the deposits of muscle
protein, and if the ratio becomes under 30
it can be denoted as malnutrition as presented
by Dugdale and Edkins(1964), and it is reported
by Arrogane that the ratio falls down particul-

arly as in the intake of protein deficient food.

Children below 30 was 58.0% of the total chil-
dren examined and then the majority of them

were toddlers.

SUMMARY AND CONCLUSION

In order to assess the nutritional status with
possible references to the maternal depletion for
pregnant and lactating women, and the protein-
calorie malnutrition for infants and toddlers in
certain underprivileged rural villages of Korea
by employing such methods as clinical assess-
ment, nutritional biometry and biochemical tests,
studies were undertaken by author in May
1975.

The women examined totaled 214 of whom
64 were pregnants and 150 were lactatings. The
children examined totaled 275 of whom 130
were boys and 145 were girls.

The results obtained were as follows:

I. Asto the maternal depletion synd-
rome for women;

1. Clinieal assessment

1) The prevalence of diminished subcutaneous
fat, muscle wastage and edema(not detected)
as signs of protein-calorie malnutrition was.
demonstrated in Table 2. Thus pregnants dep-
leted more than lactatings in the protein calorie.

2) The prevalence of atrophic tongue papillae
and koilonycia(not found) as clinical features.
of iron deficient anemia was also presented in
the Table 2. Here also the anemic tendency
appeared more in pregnants.

3) Osteodynia as the clinical symptom of ost-
comalacia was not found but flank-, back-, chest-
and joint-pain complaining at the beginning of
disease were confirmed.

From above clinical observation, half and
more women sampled possessed the depletional
disposition, and it tended more in pregnants.

and the aged the more.

— 111 —




— & {5 - BN  RHENRESL B4 SRR —

2. Nutritional biometry

1) Although body-height was not concerned
directly with the maternal depletion syndrome,
shorter height as seen in Table 4 seemed that
they had not had adquate nutrition in fetal and

-child stage.

2) Average body-weight of pregnant and
lactating women was shown in Table 5, Weight

-of women which compared each variate of mea-
.surement with ICCND’s weight for height and

.classified into Jelliffe’s four level underweight

for height were shown in Table 17, e.g. one

third (30.0%) of lactating women were belon-

ged to underweight of 90~61% of the standard,

relevant to mild and moderate protein-calorie
malnutrition, and over half (55.5%) of preg-
nant women were underweight indicating mild
and moderate protein-calorie malnutrition. This
would be said more frequent in pregnants than
in lactatings.

3) Skinfold thickness, mid-upper arm circum-
ference and mid-upper arm muscle of women
were presented in Table 6,7 and 8. Significant
difference between pregnant and lactating
women was seen in the skinfold thickness show-

ing less in pregnant, however, no significant

.difference was found in the mid-upper arm

muscle circumference.
From above data both pregnant and lactating

women were fallen into protein-calorie malnu-

trition, particularly in pregnants.

3. Biochemical tests

1) Hemoglobin level and serum iron content

.and TIBC were presented in Table 11 and 14.
“Those values would derive from the chronic

_protein deficiency.

2) Serum protein and albumin levels were
presented in Table 12 and 13, e.g. serum pro-

tein level was within normal range but serum

-albumin level was under it rated 1/3(31.6%).

3) Urinary urea-nitrogen/creatinine-nitrogen

ratio was listed in Table 15, showing 73.3%

of ratio 30 or less.

4) Serum alkaline phosphatase leve]l was
shown in Table 16,

From above data, both pregnant and lactat-
ing women secem to be affected the chronic iron

deficient anemia and protein deficient state.

TI. As to the proiein-caloric malnutrit.

jon for children

1. Clinical assessment

The prevalence of hair dyspigmented and
sparse, pale conjunctiva, keratomalacia, angulo-
stomatitis, moon-face, flacky-paint dermatosis,
sore, fissure or moist grain rash, muscle was-
tage, edema, psychomotor change and diarrhea
and other infection as the suggestive signs of
protein-calorie mainutrition were demonstrated
in Table 3.

From the above data summarized, the follow-
ing findings could be led; (1) No clinically
obvious kwashiorkor was found, however, each
of the component signs which, in constant
combination, characterized it (edema, muscle
wastage and psychomotor change) was sepera-
tely obsérved mainly with toddlers. (2) Those
clinically obvious nutritional marasmus were
7.6% of infants and 3.3% of toddlers.

9. Nutritional biometry

1) The mean body-height, body-weight, chest
circumference and head circumference measured
were as shown in Table 9.

2) The mean triceps skinfold thickness, upper
mid-arm circumference and wupper mid-arm
muscle circumference were shown in Table 10.

3) Distribution of beights by four levels of
10% intervals indicated underweights in the
height of Korean general standard were shown
in Table 19.

4) Distribution of the weights contrasted
likewise with Korean general standard were
shown in Table 20.
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5) The pattern of protein-calorie malnutrition
demonstrated by underweights at four levels of
10% intervals as against Korean gencral stan-
dard was demonstrated in Table 21.

6) The cases with “Chest circumference/
Head circumference Ratio being below 1 after
the first 6 months of life” were shown in
Table 22. This ratio being below 1 could be
suggestive of the wasting of pectoral muscle.

In the light of the above data, more than a
half of children examined were found to be
affected with protein-calorie malnutrition asc-
ribable to deficiency of both protein and calorie.

3. Biochemical tests

1) Hemoglobin level and serum iron content
and TIBC were presented in Table 11 and 14.
The low value of hemoglobin and serum iron
content suggested the possible ascription to
chronic protein deficiency in spite of exceeding
of TIBC over the normal range,

2) Serum protein and albumin levels were
as shown in Table 12 and 13. This denoted
that both levels were generally fallen into the
normal range.

3) Urinary urea-nitrogen/creatinine-nitrogen
ratio was listed in Table 15 showing 58.0% of
ratio 30 or below.

Those data of above description suggested
the affection of malnutrition related to dietary

adequacy of protein.
i ol T
S2|LeE FEEiisu U A SikgiEe B8
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