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Assessment of diet quality of adults
from North Korea: using nutrition
quotient (NQ) for Korean adults
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%Institute for Health and Society, Hanyang University, Seoul 04763, Korea

ABSTRACT

Purpose: The purpose of this study was to assess the diet intake status and quality of adults
from North Korea who had lived in Seoul and Gyeonggi-do, using the nutrition quotient (NQ)
for Korean adults.

Methods: A number of 166 adults aged from 20 to 64 years were enrolled as study subjects.

A structured questionnaire was used to collect information on their demographic
characteristics, food consumption frequency, eating behaviors, and NQ. The NQ score was
then used to measure the overall diet quality. The NQ score was composed of four major age-
based categories. ‘Balance’, ‘Diversity’, ‘Moderation’, and ‘Dietary behavior’ were utilized as
scores for measurements within each of the four categories. The scores for all four categories
were summed up, resulting in the total NQ score. Participants’ age groups were stratified

by 20’s, 30’s, 40’, and over 50’s. A y” test and generalized linear regression (GLM) model

were used to assess a significance for difference of subject distribution in categorical and
continuous variables in the food consumption frequency, eating behaviors, and NQ scores.
Results: Participants in younger age groups were more likely to report consumption of
ramyeon, fast food, sweet and greasy baked products, processed beverage, delivery food, and
night snacks than the older age groups. Most importantly, participants in 20’s age group were
less likely to report the total NQ and moderation score than the 50’s age group.

Conclusion: In this study, the 20’s age group displayed a lower NQ characteristic for

an unbalanced diet. Therefore, it is imperative for adults from North Korea to be given
individualized diet instructions along with nutritional education programs.

Keywords: eating behavior; nutrition assessment; adults; North Korea
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Table 1. General characteristics according to age groups

Characteristics Total (n = 166) 20’s (n = 41) 30’s (n = 41) 40’s (n = 41) Over 50’s (n = 43) p-value?
Sex 0.000
Men 41 (24.7) 11 (26.8) 19 (46.3) 8 (19.5) 3(7.0)
Women 125 (75.3) 30(73.2) 292 (53.7) 33(80.5) 40 (93.0)
Education level 0.004
High school 79 (47.6) 29 (53.7) 11 (26.8) 18 (43.9) 28 (65.1)
University 87 (52.4) 19 (46.3) 30(73.2) 23 (56.1) 15 (34.9)
Duration of residence in South Korea 0.090
< 5years 51 (30.7) 19 (46.3) 7(17.1) 12(29.3) 13 (30.2)
5 < length < 10 years 45 (27.1) 10 (24.4) 16 (39.0) 9(22.0) 10 (23.3)
> 10 years 70 (42.2) 12 (29.3) 18 (43.9) 20 (48.8) 20 (46.5)
Duration of residence in the 3rd nation 0.222
Direct (> 6 months) 68 (41.0) 23 (56.1) 16 (39.0) 14 (34.9) 15 (34.9)
<5 years 57 (34.3) 10 (24.4) 18 (43.9) 14 (34.9) 15 (34.9)
> 5 years 41 (24.7) 8 (19.5) 7(17.1) 13 (31.7) 13 (30.2)
Family members 0.002
Single 71 (42.8) 16 (39.0) 19 (46.3) 9(22.0) 27 (62.8)
2 or more 95 (57.2) 25 (61.0) 292 (53.7) 32(78.1) 16 (37.2)
Basic living subsidies 0.005
Yes 63 (38.0) 20 (48.8) 7(17.1) 14 (34.2) 292 (51.2)
No 103 (62.1) 21 (51.2) 34(82.9) 927 (65.9) 21 (48.8)

Data of this table indicate the number of subjects and its percentage (%)
Dy? test were used to assess a significance for difference of subject distribution in categorical variables.

https://e-jnh.org
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Table 2. Food consumption frequency according to age groups

Variables Total (n=166) 20’s (n=41) 30’s (n=41) 40’ (n=41) Over 50’s (n = 43)  p-value?
Number of vegetable dishes excluding Kimchi at each meal 0.225
<1 53 (31.9) 15 (36.6) 14 (34.2) 8(19.5) 16 (37.2)
2 74 (44.6) 15 (36.6) 16 (39.0) 26 (63.4) 17 (39.5)
>3 39(23.5) 11 (26.8) 11 (26.8) 7(17.1) 10(23.3)
Intake frequency of fruits 0.930
< Once every 2 weeks 35(21.1) 8(19.5) 9(22.0) 11 (26.8) 7 (16.3)
1-6 times per week 91 (54.8) 24 (58.5) 21 (51.2) 21 (51.2) 25 (58.1)
> Once per day 40 (24.1) 9(22.0) 11 (26.8) 9(22.0) 11 (25.6)
Intake frequency of milk and dairy products 0.917
< Once every 2 weeks 72 (43.4) 17 (41.5) 18 (43.9) 19 (46.3) 18 (41.9)
1-6 times per week 66 (39.8) 18 (43.9) 14 (34.2) 17 (41.5) 17 (39.5)
> Once per day 28 (16.9) 6 (14.6) 9 (22.0) 5(12.2) 8(18.6)
Intake frequency of bean or bean products 0.548
< Once every 2 weeks 60 (36.1) 17 (41.5) 16 (39.0) 15 (36.6) 12 (27.9)
1-3 times per week 68 (41.0) 19 (46.3) 14 (34.2) 16 (39.0) 19 (44.2)
> 4 times per week 38(22.9) 5(12.2) 11 (26.8) 10 (24.4) 12 (27.9)
Intake frequency of egg 0.195
< Once every 2 weeks 34 (20.5) 13(31.7) 6 (14.6) 5(12.2) 10 (23.3)
1-6 times per week 992 (55.4) 23 (56.1) 23 (56.1) 23 (56.1) 23 (53.5)
> Once per day 40 (24.1) 5(12.2) 12 (29.3) 13 (31.7) 10 (23.3)
Intake frequency of fishes and shellfishes 0.174
< Once every 2 weeks 78 (47.0) 25 (61.0) 16 (39.0) 19 (46.3) 18 (41.9)
1-3 times per week 59 (35.5) 13 (31.7) 19 (46.3) 13 (31.7) 14 (32.6)
> 4 times per week 29 (17.5) 3(7.3) 6 (14.6) 9(22.0) 11 (25.6)
Intake frequency of nuts 0.123
Never 96 (57.8) 18 (43.9) 29 (70.7) 23 (56.1) 26 (60.5)
Once every 2 weeks 36 (21.7) 12(29.3) 4(9.8) 8(19.5) 12(27.9)
> Once per week 34(20.5) 11 (26.8) 8 (19.5) 10 (24.4) 5(11.6)
Intake frequency of Ramyeon 0.008
Seldom 59 (35.5) 8 (19.5) 12 (29.3) 16 (39.0) 23 (53.5)
<0.5-3 times per week 90 (54.2) 927 (65.9) 21 (51.2) 23 (56.1) 19 (44.9)
> 4 times per week 17 (10.2) 6 (14.6) 8(19.5) 2 (4.9) 1(2.3)
Intake frequency of fast food 0.003
Seldom 90 (54.2) 13 (31.7) 292 (53.7) 21 (51.2) 34(79.1)
<0.5-3 times per week 69 (41.6) 25 (61.0) 18 (43.9) 18 (43.9) 8(18.6)
> 4 times per week 7 (4.2) 3(7.3) 1(2.4) 2 (4.9) 1(2.3)
Intake frequency of sweet and greasy baked products 0.033
< Once every 2 weeks 78 (47.0) 13 (31.7) 18 (43.9) 19 (46.3) 28 (65.1)
1-3 times per week 63 (38.0) 21 (51.2) 13 (31.7) 16 (39.0) 13 (30.2)
> 4 times per week 25 (15.1) 7(17.1) 10 (24.4) 6(14.6) 2 (4.7)
Intake frequency of processed beverage 0.027
<Once every 2 weeks 79 (43.4) 12(29.3) 13 (31.7) 21 (51.2) 26 (60.5)
1-3 times per week 53(31.9) 15 (36.6) 19 (46.3) 10 (24.4) 9(20.9)
> 4 times per week 41 (24.7) 14 (34.2) 9 (22.0) 10 (24.4) 8(18.6)
Intake frequency of water 0.181
< 2 times per day 45 (27.1) 15 (36.6) 9(22.0) 9(22.0) 12 (27.9)
3-5 times per day 58 (34.9) 16 (39.0) 14 (34.2) 18 (43.9) 10(23.3)
> 6 times per day 63 (38.0) 10 (24.4) 18 (43.9) 14 (34.2) 21 (48.8)

Data of this table indicate the number of subjects and its percentage (%o).
Dy? test were used to assess a significance for difference of subject distribution in categorical variables.

HNQE 3h, % ‘*o = L}Loi %%01] w2 175k 54 2o & H] 1 5}o] Table 491 A
Aot 3 23 ANQ 3P 55220t LFOlAM 43.9% 2 7HE =2 FH NQ /Y S5 s0th
o AFolM 45.2% % 71 ot SAIH 22 {2 A el Aol & EO* &} (p=0.001). 4 NQ
SuoluE Y, agE, Eet A7, FARH, 71 28E e o ol A fo A A
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Table 3. Eating behaviors according to age groups

Variables Total (n=166) 20’s (n =41) 30’s (n = 41) 40’s (n = 41) Over 50's (n = 43)  p-value?
Intake frequency of breakfast 0.827
< Once per week 54 (32.5) 16 (39.0) 14 (34.2) 11 (26.8) 13 (30.2)
1-4 times per week 54 (32.5) 13 (31.7) 15 (36.6) 13 (31.7) 13(30.2)
Over 5 times per week 58 (34.9) 12(29.3) 12(29.3) 17 (41.5) 17 (39.5)
Intake frequency of eating out or delivery food <0.0001
Seldom 72 (43.4) 9(22.0) 9 (22.0) 23 (56.1) 31(72.1)
Once every 2 weeks 44 (26.5) 15 (36.6) 10 (24.4) 8 (19.5) 11 (25.6)
> Once per week 50 (30.1) 17 (41.5) 292 (53.7) 10 (24.4) 1(2.3)
Intake frequency of night snack 0.001
Seldom 81 (48.8) 14 (34.9) 14 (34.2) 24 (58.5) 29 (67.4)
> Once every 2 weeks 42 (25.3) 15 (36.6) 8(19.5) 9(22.0) 10 (23.3)
> Once per week 43 (25.9) 12(29.3) 19 (46.3) 8(19.5) 4(9.3)
Refusal of specific food items 0.545
Seldom 45 (27.1) 8(19.5) 10 (24.4) 11 (26.8) 16 (37.2)
S0-50 101 (60.8) 28 (68.3) 27 (65.9) 23 (56.1) 23 (53.5)
Many 20 (12.1) 5(12.2) 4(9.8) 7(17.1) 4(9.3)
Efforts to have healthy eating habits 0.921
Seldom 11 (6.6) 3(7.3) 3(7.3) 3(7.3) 2 (4.7)
Normal 113 (68.1) 30(73.2) 26 (63.4) 26 (63.4) 31(72.1)
Often 49 (25.3) 8(19.5) 12(29.3) 12(29.3) 10 (23.3)
Check nutrition label when purchasing processed foods 0.129
Seldom 51 (30.7) 15 (36.6) 14 (34.9) 5(12.2) 17 (39.5)
Normal 77 (46.4) 17 (41.5) 20 (48.8) 23 (56.1) 17 (39.5)
often 38(22.9) 9(22.0) 7(17.1) 13 (31.7) 9(20.9)
Washing hands before meal 0.848
Seldom 2(1.2) 0(0.0) 1(2.4) 1(2.4) 0(0.0)
Normal 44 (26.5) 11 (26.8) 12(29.3) 9(22.0) 12 (27.9)
oOften 120 (72.3) 30(73.2) 28 (68.3) 31(75.6) 31(72.1)
Frequency of exercise over 30 minutes 0.090
Never 61 (36.8) 14 (34.9) 16 (39.0) 18 (43.9) 13 (30.2)
1-2 per week 55 (33.1) 17 (41.5) 15 (36.6) 14 (34.2) 9 (20.9)
> 3 times per week 50(30.1) 10 (24.4) 10 (24.4) 9(22.0) 21 (48.8)
Perception level for one’s health 0.018
Not healthy 5(3.0) 0(0.0) 1(2.4) 4(9.8) 0(0.0)
S0-s0 109 (65.7) 31 (75.6) 29 (53.7) 23 (56.1) 33(76.7)
Healthy 592 (31.3) 10 (24.4) 18 (43.9) 14 (34.2) 10 (23.3)

Data of this table indicate the number of subjects and its percentage (%o).
Dy? test were used to assess a significance for difference of subject distribution in categorical variables.

https://e-jnh.org

Holz] 2to} A3Z A 777+ 24 NQ ‘5F 522 51 o]5) H]-80] 34.3%E 7}
ANQUY SE2 5 OVJ’ H]€0] 38.1%2 7H 52 A4S Bk

HUCHH F3 NQ, 24 FAH WL W SJ Hlm
A E 57 NQ 2 B B4 L 5F X0l S ] wsto] Table 5ol 4|5k A thg

2}l A 2 NQ 4= 52.8% 0] 3 20t TE o)A 48,5822 71 ko 50th 50l A
56.778 02 71 Eot BAIF 02 {24 2ol & BTt (p=0.001). T+ NQ 572 HA|
/Aol Al < W&o 50%2 71 &3t om 20th LEol|A BF 55 B0l 46.3%= 7H
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https://doi.org/10.4163/jnh.2023.56.2.217 223



IJNHS

Soto|E el Aate| & Wt Journal of Nutrition and Health

Table 4. General characteristics according to NQ score

Characteristics Total NQ (n = 166) Low (n = 41) Medium (n = 83) High (n = 42) p-value?
Age groups 0.001
20’s 41(24.7) 18 (43.9) 19 (22.9) 4(9.5)
30%s 41 (24.7) 11 (26.8) 20 (24.1) 10 (23.8)
40%s 41 (24.7) 6(14.6) 26 (31.3) 9(21.4)
Over 50’ 43 (25.9) 6 (14.6) 18(21.7) 19 (45.2)
Sex 0.271
Men 41 (24.7) 14 (34.2) 18 (21.7) 9 (21.4)
Women 125 (75.3) 27 (65.9) 65 (78.3) 33(78.6)
Education level 0.735
High school 79 (47.6) 21 (51.2) 37 (44.6) 21 (50.0)
University 87 (52.4) 20 (48.8) 46 (55.4) 21 (50.0)
Duration of residence in South Korea 0.443
< 5years 51 (30.7) 11 (26.8) 24 (28.9) 16 (38.1)
5 < length < 10 years 45 (27.1) 10 (24.4) 27 (32.5) 8(19.1)
> 10 years 70 (42.2) 20 (48.8) 32 (38.6) 18 (42.9)
Duration of residence in the 3rd nation 0.064
Direct (> 6 months) 68 (41.0) 17 (41.5) 37 (44.6) 14 (33.3)
< 5years 57 (34.3) 19 (46.3) 26 (31.3) 12 (28.6)
> 5 years 41(24.7) 5(12.2) 20 (24.1) 16 (38.1)
Family members 0.224
Single 71 (42.8) 20 (48.8) 30(36.1) 21 (50.0)
2 or more 95 (57.2) 21 (51.2) 53(63.9) 21 (50.0)
Basic living subsidies 0.472
Yes 63 (38.0) 18 (43.9) 32(38.6) 13 (31.0)
No 103 (62.1) 23(56.1) 51 (61.5) 29 (69.1)

Data of this table indicate the number of subjects and its percentage (%o).
NQ, nutrition quotient (Low: O < percentile < 25, Medium: 25 < percentile < 75, High: 75 < percentile < 100).
Dy? test were used to assess a significance for difference of subject distribution in categorical variables.

Table 5. NQ score according to age groups

Variables Total (n = 166) 20’s (n = 41) 30’s (n = 41) 40’s (n = 41) Over 50’s (n = 43) p-value

NQ 52.8+ 10 48.5+8.1 51.4+ 11,12 54.4 + 10.5%¢ 56.7 = 8.4 0.001*%
Low 41 (24.7) 18 (43.9) 11 (26.8) 6 (14.6) 6 (14.0) 0.001
Medium 83 (50.0) 19 (46.3) 20 (48.8) 26 (63.4) 18 (41.9)

High 49 (25.3) 4(9.8) 10 (24.4) 9 (22.0) 19 (44.2)

Balance 27.7 +17.2 24.8 £ 16.2 28.0+ 18.0 28.8+18.1 29.0 = 16.7 0.660?
Low 41 (24.7) 11 (26.8) 12 (29.3) 8 (19.5) 10(23.3) 0.785
Medium 83 (50.0) 929 (53.7) 19 (46.3) 23 (56.1) 19 (44.9)

High 49 (25.3) 8 (19.5) 10 (24.4) 10 (24.4) 14 (32.6)

Diversity 53.4+15.8 49.0+14.9 53.9+16.7 55.5+16.1 55.1+15.1 0.221%
Low 38(22.9) 11 (26.8) 9(22.0) 9 (22.0) 9(20.9) 0.756
Medium 86 (51.8) 23 (56.1) 20 (48.8) 23 (56.1) 20 (46.5)

High 49 (25.3) 7 (17.1) 12(29.3) 9 (22.0) 14 (32.6)

Moderation 78.9+16.4 72.2 +14.6 73.7 + 14,3 80.9 + 17.92 88.2 £ 13.7 <0.0001%?
Low 41 (24.7) 18 (43.9) 13 (31.7) 8(19.5) 2 (4.7) <0.0001
Medium 81 (48.8) 17 (41.5) 23 (56.1) 21 (51.2) 20 (46.5)

High 44 (26.5) 6 (14.6) 5(12.2) 12 (29.3) 21 (48.8)

Dietary behavior 44.5 +16.0 42.1+12.6 44.3 +16.2 45.2+18.1 46.5+17.0 0.643%
Low 41(24.7) 10 (24.4) 12(29.3) 10 (24.4) 9(20.9) 0.567
Medium 83 (50.0) 25 (61.0) 18 (43.9) 20 (48.8) 20 (46.5)

High 49 (25.3) 6 (14.6) 11 (26.8) 11 (26.8) 14 (32.6)

Data of this table indicate the mean + standard deviation or the number of subjects and its percentage (%o).

NQ, nutrition quotient (Low: O < percentile < 25, Medium: 25 < percentile < 75, High: 75 < percentile < 100); GLM, generalized linear regression.
DYGLM and y? test were used to assess a significance for difference of subject distribution in continuous and categorical variables.

AThe significant differences were assessed by GLM, followed by a Scheffe's multiple comparison test.

9The means in a row that does not share the same alphabetical letter represents significant differences at the p < 0.05 level.
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Appendix 1. Checklist for demographic characteristics
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Appendix 2. Checklist for nutrition quotient (NQ)
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