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ABSTRACT

A deteriorating North Korean economy, coupled with a devastating natural disaster such as flooding and droughr in recent years,
brought about a severe food shortage and malnutridon problem which caused a migration of its population including young
children to neighboring countries. We conducted a nutritional survey on a rotal of 436 children, aged 4- 19 years old, who
migrated to the China side of the border from July to September, 1999. The study subjects were interviewed by Korean-Chinese
interviewers who were trained for anthropometric measurements and dietary surveys. Heighus, weights, and chest circumference of
the subjects were 70— 90% of the South Korean reference values for the corresponding age and sex. Dietary intakes of the subjects
were found to be extremely poor-the average number of food, mostly of plant origin, consumed in a day was 2.8, and the
proportion of the subjects who reported to take all three meals in a day while residing in North Korea was as low as 36.2%. Ninety
five percent of the subjects had at least one clinical symptom related to malnutrition, 68.6% had 2 -4 symptoms, and 15.1% had 5
or more symptoms. The results of this study provided an objective data for the first time on the severity of the food crisis and
malnutrition problem that afflicted North Korean older children and adolescents as well as children aged 7 or under as previously
reported clsewhere, The wasted and stunted children and youths prevailing in North Korea could exert a negative influence on the
country's health and economy. More researches are needed in the future to investigate on the impact of malnutrition in North
Korean children on the country's social, economic, and cultural state as well as on the health and nutrition situation. (Korean J

Nutrition 33(3) © 324~331, 2000)
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Table 1. General characteristics of the study subjects

Characteristics Subject number(%)
Sample size, n 436
Sex
male 306(70.2%)
female 130(29.8%)
Age, year
mean * 5.D. 13.6 = 3.0
4-6 11( 2.5%)
7-9 39( 8.9%)
10-12 90(20.6%)
13-15 172(39.4%)
16-19 124(28.4%)
Parental status
Father deceased 138(31.7%)
Mother deceased 117(26.8%)
Both parents deceased 55(12.6%)
Both parents alive 191(43.8%)
Province
Kangwan 8( 1.8%)
N. Hamgyong 338(77.7%)
S. Hamgyong 79(18.2%)
S. Pyongang 2( 0.5%)
Yanggang 4 0.9%)
Jagang 1( 0.2%)
Nampo city 3( 0.7%)
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Table 2. Mean heights of the study subjects and '98 reference values for South Koreans by age and sex

Male(crm) Female(cm)
Age
(year)  Study subjects”  (n)” South Kore:n Difference” Study subjects (n) South Korean Difference
Reference Reference
4 45.3 M 106.6 + 4.4” -61.3 72.5 + 19.5 2 102.1 % 45 -296
5 - - - 21.2 £+ 14 (3) 108.6 = 4.7 -174
6 92,7 + 7.7 (3) 115.8 + 4.8 =231 108.7 + 09 (2) 1147 £ 4.7 - 6.0
7 - - - 98.1 = 16.1 (2) 121.1 + 6.1 -23.0
8 101.0 £ 114 9 127.5 £ 6.1 -36.5 109.7 + 10.8 (12) 126.0 + 6.1 -16.3
9 109.5 + 175 (6) 1329 = 6.0 -23.4 117.8 £ 9.6 (10) 1322 + 6.4 -144
10 126.0 £ 6.6 (1m 137.8 = 6.4 -11.8 123.1 + 116 6) 1377 + 7.0 -14.6
11 125.2 + 11.2 (19 1435 + 7.1 -18.3 1227 + 9.9 (13) 1442 £ 7.6 -21.5
12 126.2 + 11.8 (29) 1493 £ 7.8 =231 1242 £ 153 (12) 1509 = 7.2 -26.7
13 1329 + 9.1 40) 155.3 + 8.4 -224 1284 + 7.6 (13) 155.0 £ 6.1 -26.6
14 136.1 + 7.4 43) 162.7 + 7.1 -26.6 132.4 + 124 (14) 157.8 £ 5.5 -25.4
15 1434 + 9.9 (45) 1678 + 6.5 -244 136.1 + 10.0 (17) 159.0 £ 5.2 -229
16 145.7 + 6.7 (41) 1711 £ 5.8 -254 140.6 + 9.1 (16) 160.0 = 5.2 -19.4
17 148.3 £ 9.7 (31 1722 £ 59 -239 146.6 £ 1.7 (3) 1604 + 5.2 -13.8
18 1548 + 7.8 (18) 1725 £ 6.0 -17.7 148.6 + 0.6 3) 160.5 + 5.2 -11.9
19 153.8 *+ 6.4 (10) 1732 = 5.7 -19.4 153.5 + 3.0 (2) 160.1 £ 5.0 - 6.6

1) Mean heights of the study subjects by age

2) Subject number

3) '98 Physical growth reference values for children and youth of South Korea
4) Difference between mean heights of the study subject and reference values for South Koreans

5) Mean+5.D.
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Table 3. Mean weights of the study subjects and '98 reference values for South Koreans by age and sex

Male(cm) Female(cm)
Age
(year)  Study subjects”  (m)” South Korein Difference™ Study subjects (n) SOU&_’ Korean Difference
Reference Reference

4 6.5 M 17.98 = 2.3 -115 174 =14 2) 16.43 £ 2.1 + 1.0
5 - - - 19.4 + 5.3 (3) 18.43 + 2.2 + 1.0
6 19.6 = 8.7 (3) 21.41 £ 31 - 18 22,1 + 0.5 (2) 20.68 + 2.8 + 1.4
7 - - - 246 = 54 (2) 235538 + 1.0
8 223 £ 5.6 9 2763 + 5.4 - 53 25.0 = 105 (12) 26.16 + 4.9 - 1.2
9 27.0 + 5.1 (6) 3098 £ 6.4 - 40 254 £ 7.8 (10) 2997 £ 6.1 - 46
10 291 + 44 (n 3447 £75 - 54 25.0 + 6.5 (6) 3359 £ 70 ~ 8.6
11 3201 7.0 (19) 38.62 + 8.6 - 6.6 27.7 + 4.0 (13) 3779 +£ 8.3 -10.1
12 30.7 £ 54 (29) 42.84 £ 94 =121 33.0 £ 9.6 (12) 43.14 £ 8.6 -10.1
13 334 £ 6.0 40) 472 +£99 -13.8 30.6 + 6.0 (13) 47.01 £ 83 -16.4
14 36.4 + 6.4 43) 53.87 £ 103 -17.5 353 £ 67 (14) 50.66 = 8.0 -154
15 39.3 £ 5.1 (45) 58.49 + 104 -19.2 37.0 + 6.2 (17) 5253+ 78 -15.5
16 41.8 + 6.5 41) 61.19 £ 9.5 -19.4 38.2 - 6.2 (16) 5435 + 7.7 -16.2
17 426 £ 7.2 (31) 632 + 98 -20.6 42,0 + 5.2 (3) 5464 £ 72 -12.6
18 50.5 = 9.9 (18) 63.77 + 9.1 -133 376 + 45 (3) 54.65 + 6.7 -17.1
19 54.5 + 10.2 (10) 66.04 £ 8.8 -11.5 45.3 + 40 (2) 54.94 + 6.2 - 96

1) Mean weights of the study subjects by age 2) Subject number

3) '98 Physical growth reference values for children and youth of South Korea

4) Difference between mean weights of the study subject and reference values for South Koreans

5) Mean £ S5.D.

Table 4. Mean chest circumferences of the study subjecls and '98 reference values for South Koreans by age and sex

Age Male(cm) Female(cm)
(year)  Swdy subjects”  (n)? South Kmeﬁ}” Difference® Study subjects () South Korean Difference
Reference Reference

4 38 m 53.3 + 2.8° -15.3 39.2 + 6.4 @ 523 + 26 -13.1
5 - - - 44.6 + 2.6 3 53.7 £ 3.0 - 9.1
6 46.5 £ 5.0 (3) 57.0 £ 34 =105 44.5 + 2.2 (2) 55.5 4+ 33 -11.0
7 - - - 49.3 + 25 (2) 576 + 4.1 - 8.3
8 463 + 6.1 9 61.3 £ 5.1 -15.0 523 + 6.2 (12) 59.6 + 5.0 - 7.3
9 48.6 + 8.3 6) 64.2 + 6.0 -15.6 548 = 5.5 (10) 624 £ 59 - 76
10 57.8 + 4.6 (11) 66.7 = 6.6 - 89 55.7 =+ 84 6) 652 =63 - 95
11 59.2 + 5.2 (19) 69.7 £ 7.4 -10.5 59.6 £ 114 (13) 68.2 + 7.4 - 8.6
12 596 & 75 (29) 719 £ 7.3 -12.3 57.9 + 13.4 (12) 720738 -14.1
13 62.4 + 8.4 (40) 746 £ 7.5 -12.2 60.0 = 7.7 (13) 751 £ 7.8 -15.1
14 65.8 + 8.4 43) 779 £ 74 =121 63.5 = 10.0 (14) 77.2 £ 8.0 -13.7
15 70.2 = 10.6 (45) 806 =74 -10.4 67.7 = 11.0 (17) 785 £79 -10.8
16 73.1 = 10.2 “41) 8§29 x 6.7 - 98 67.8 = 8.9 (16) 788 £ 7.6 -11.0
17 73.8 £ 100 (31 84.5 = 6.8 -10.7 70.0 = 6.7 3) 795 + 7.2 - 9.5
18 76.7 = 10.8 (18) 853 + 6.6 - 8.6 67.8 £ 4.2 (3) 80.0 £ 6.4 -12.2
19 787 £ 94 (10) 88.0 = 6.2 - 93 839 + 185 (2) 815 + 58 4+ 24

1) Mean chest circumferences of the study subjects by age 2) Subject number
3) '98 Physical growth reference values for children and youth of South Korea

4) Difference between mean chest circumference of the study subject and reference values for South Koreans
5) Mean + 5.D.
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Table 5. Comparison of heights and weights of the study subjects
aged 13— 19 years by previous illnesses and sex

with previous
ilinesses

without previous
illnesses

13-15 years
<Male>>
Subject number 64 64
Age, mean "13.9 + 0.8 142 + 08
Height 135.8 + 8.3+ 1394 £ 11.0
Weight 35.1 £ 6.1* 378 + 6.2
< Female>>
Subject number 23 21
Age, mean 13.8 £ 0.8 144 + 0.8
Height 129.5 = 11.0* 136.0 £ 9.0
Weight ) 345 £ 67 347 £ 69
16 -9 years
< Male>
Subject number 47 53
Age, mean 16.7 £ 0.9 172 £ 1.1
Height 147.0 £ 9.1* 150.7 = 7.8
Weight 431 £ 6.9¢ 46.5 £ 10.2
<Female>>
Subject number 15 9
Age, mean 16.6 £ 1.1 167 £ 1.0
Height 142.1 = 10.5% 145.6 + 3.2
Weight 393 £ 6.7 39.0 = 4.8
1) Mean £ S.D.

2) Significantly different between two groups by Student t-test(*p <0.
05)
3) NS : Not significant between two groups at 0.=0.05 by Student t-
test
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Table 6. Meal frequency of the study subjects
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Meal frequency

Subject number(%)

Three meals/day 158(36.2%)
2 - 3/day 163(37.4%)
1 - 2fday 56(12.8%)
Uncertain 56(12.8%)
None _ 3( 0.7%)

Table 7. Clinical signs of malnulrition(multiple responses)

Symptoms Yes, n(%)
Thvroid gland enlargement 66(15.1)
Swollen and bleeding gums 86(19.7)
Bowlegs 160(36.7)
Cheilosis 114(26.1)
Tinea 189(43.3)
Edema, lower extremities 62(14.2)
Enlarged abdomen 130(29.8)
Anemic, pale facial complexion 185(42.4)
Glossitis - 68(15.6)
Transverse ridging of nails 125(28.7)
Scaling and cracking of skins 89(20.4)




330/ 58k obF2] g A

More than
Five
66(15.1%)

Four
65(14.9%)

Three
105(24.1%)

49(11.2%)

Two
129(29.6%)

Fig. 1. Frequency of clinical signs of malnutrition, n(%).
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