J Nutr Health. 2020 Oct;53(5):488-502
https://doi.org/10.4163/jnh.2020.53.5.488
eISSN 2288-3959

IJNHS

Journal of Nutrition and Health

Research Article

'.) Check for updates

G OPEN ACCESS

Received: Aug 2, 2020
Revised: Aug 27, 2020
Accepted: Sep 4, 2020

Correspondence to

Young-Ran Heo

Department of Food and Nutrition, Graduate
School, Research Institute for Human Ecology,
Chonnam National University, 77 Yongbong-ro,
Buk-gu, Gwangju 61186, Korea.

Tel: +82-62-530-1338

E-mail: yrhuh@jnu.ac.kr

© 2020 The Korean Nutrition Society

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Ji suk Yim @
https://orcid.org/0000-0002-5293-8979
Young Ran Heo ()
https://orcid.org/0000-0001-5476-3714

Conflict of Interest
There are no financial or other issues that
might lead to conflict of interest.

https://e-jnh.org

A2 3
FSX|+=5 o| 8t M =Y 2 =X}e
ol o
HobAE T Y B 99l ¢l
ARI% 0, Sy o
ELTSI R Cstel AlE Eorstat
i ethetm Mg ufereia s

Factors associated with the dietary
quality and nutrition status using the
Nutrition Quotient for adults focusing on
workers in the manufacturing industry
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ABSTRACT

Purpose: This study examined the factors influencing Nutrition Quotient for adults (NQ-A),
focusing on workers in the manufacturing industry.

Methods: The participants were 738 industrial workers in Gwangju. Their dietary
information was analyzed using a questionnaire of NQ-A, which consisted of 21 checklist
items and the general characteristics of the subjects. The scores of NQ-A and its 4 factors
(balance, moderation, diversity, and dietary behavior) were calculated according to the
general characteristics of subjects. The data were analyzed using a y? test, t-test, correlation,
and multiple regression using SPSS 21.0 program.

Results: The mean NQ-A score was 45.3 for the total subjects, indicating a low grade. Non-shift
workers showed significantly higher scores for balance, diversity, and moderation factors than
shift workers. Forty-three (8.7%) shift workers and 123 (50.8%) non-shift workers had good
NQ-A scores, whereas 453 (91.3%) shift workers and 119 (49.2%) non-shift workers required
monitoring for nutrition. The significant influencing factors of NQ-A were the working pattern
(p <0.001), gender (p < 0.001), family composition (p < 0.001), age (p < 0.001), and household
income (p < 0.001). As a result of multiple regression analysis, there was a significant difference
in the NQ-A score for moderation (F = 141.930, p < 0.001), diversity (F = 98.998, p < 0.001),
balance (F =52.329, p < 0.001), and dietary behavior (F =12.895, p < 0.001). As a result, shift
work and gender had the greatest influence on the balance (4= -0.372, p < 0.001), diversity
(#=-0.316, p < 0.001), and moderation (4= -0.507, p < 0.001) factors in NQ-A. Gender had
the most influence on the dietary behavior in NQ-A.
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Conclusion: Shift work and gender were significant factors affecting NQ-A. To manage
workers' health better, it will be necessary to prepare a nutrition education program
according to the type of working pattern and gender.

Keywords: rotating shift work, eating behavior, nutritional status, nutrition index
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Table 1. General characteristics of the subject by working pattern

Variables Total (n = 738) Shift worker (n = 496) Non-shift worker (n = 242) ¥ value
Working career (yrs) 21.211™*
<5 125 (16.9) 96 (19.4) 29 (12.0)
6-10 134 (18.9) 106 (21.4) 98 (11.6)
10 479 (64.9) 294 (59.3) 185 (76.4)
Sex 38.667""
Male 598 (81.0) 433 (87.3) 165 (68.2)
Female 140 (19.0) 63 (12.7) 77 (31.8)
Age (yrs) 6.349
20-29 51(6.9) 35 (7.1) 16 (6.6)
30-39 110 (14.9) 85 (17.1) 95 (10.3)
40-49 344 (46.6) 299 (44.8) 122 (50.4)
>50 933 (31.6) 154 (31.0) 79 (32.6)
Education level 171.415*
< High school 316 (42.8) 295 (59.5) 21(8.7)
> University 492 (57.2) 201 (40.5) 291 (91.3)
Monthly income (KRW) 88.777*
<4 million 290 (29.8) 183 (36.9) 37 (15.3)
> 410 < 6 million 356 (48.2) 951 (50.6) 105 (43.4)
> 6 million 162 (22.0) 62 (12.5) 100 (41.3)
Family composition 17.488"™
With family 587 (79.5) 373 (75.2) 214 (88.4)
Single” 151 (20.5) 123 (24.8) 28 (11.6)

Values are presented as number of subjects (%).
KRW, Korean won.
Single family composition includes divorce and bereavement.
-
p < 0.001.
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O] A7t FootA| =9k o, AldlE o ol A= 5 efol whet f-2]§h xfo] 7} i3t

5 Efjofl HE NQ-A SHE 7491 H4 Hlw
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A Fo Gl /4 vl Az, 3 A H (p <0.001), F 2 -FAIF AF (p < 0.001),
ZAE AF (p <0.001), BZAF (p < 0.001), HA-Z7HF AF] (p < 0.001), AxHF HH (p <
0.001)+= H| ol FFA7E-F-2)5HA] =L, oF AAL Rl 4= Wt 221 2.1 £ 1.8, H
W 2224112158 02 wo] 2227} 8| o] 22} vsf 8-0]6HA] =gttt (p < 0.001).

T A o G 2] A 291 vl A, X AF A H (p<0.001), & AF (p<0.001), HA A
& (p<0.001)9] 2= 2RloJA Hlat) F2A7FF-0 51| w2 45 HEbIlTh

Al A A gelo] /929l Bl A} 2H A3 RIE (p < 0.001), HAEFZE A3 HIE
(p <0.001), T2 7] &3 ¥ A3 1= (p < 0.001), 7F3=& AdF HI%E (p <0.001), 4]

Table 2. Overall NQ-A and NQ-A components score of the subject by working pattern

Variables Total (n = 738) Shift worker (n = 496) Non-shift worker (n = 242) t-value
Overall NQ-A 45.3+13.91 39.6=11.8 57.0+9.9 -19.760"*
NQ-A components
Balance 91.5 +17.1 16.3+15.5 32.1+15.3 -13.004™*
Diversity 51.0 +20.4 43.7+18. 65.9 +16.4 -16.091™"
Moderation 62.2£19.4 53.7+16.2 79.6 £12.3 -21.968™*
Dietary behavior 42.7£12.6 42.5+12.8 43.1+12.1 -0.571

Values are presented as mean = SD.
NQ-A, Nutrition Quotient for adults.
***p < 0.001.
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NQ-AY AL FHE 7T oE B AT OAEY B 2 B, RYEY He [t
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77.5% (572%8), F& T2 22.5% (166) AT BUE o] W gh 79 wof TF2ol|A]
91.3% (453) 2 H| 2ol L2 2}of| H|3l] R-2]5HA] &9kt (p<0

Balance Diversity

Fkk

Fruits Vegetable
Milk and dairy products Water
. ® Non-shift
Bean and bean products Food refusal m shift
T T T T T 1
Eggs 0 10 20 30 40 50
NQ-A components score
Fish and shellfishes
Nuts
M Non-shift
Breakfast | Shift
T T T T T 1
0 2 6 8 10 12
NQ-A components score
Moderation Dietary behavior
Ramyeon Healthy eating habits
Fast food Check nutrition label

Sweet and greasy baked

Processed beverage

Eating out or delivery food

Night snack

Washing hands
m Non-shift

Exercise over 30 minutes | Shift

m Non-shift
= Shift Perception’level for
one’s health

T
0 4 8 12 16

T T 1 NQ-A components score
8 12 16 20

NQ-A components score

Fig. 1. NQ-A components score of the subjects by working pattern.

NQ-A, Nutrition Quotient for adults.
***b < 0.001.
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Table 3. Distribution of nutritional status by NQ-A score

Variables Total (n = 738) Shift worker (n =496)  Non-shift worker (n = 242) %> value
Overall NQ-A" 165.802"*
Needed monitoring 572 (77.5) 453 (91.3) 119 (49.2)
Good 166 (22.5) 43 (8.7) 123 (50.8)
NQ-A components
Balance? 119.583"*"
High 68 (9.2) 23 (4.6) 45 (18.6)
Middle 189 (25.6) 84 (16.9) 105 (43.4)
Low 481 (65.9) 389 (78.4) 92 (38.0)
Diversity® 190.668™"
High 170 (23.0) 55 (11.1) 115 (47.5)
Middle 250 (33.0) 148 (29.8) 102 (42.1)
Low 318 (43.1) 9293 (59.1) 95 (10.3)
Moderation? 286.720""
High 190 (25.7) 46 (9.3) 144 (59.5)
Middle 215 (29.1) 131 (26.4) 84 (34.7)
Low 333 (45.1) 319 (64.3) 14 (5.8)
Dietary behavior® 1.790
High 102 (13.8) 69 (13.9) 33 (13.6)
Middle 375 (50.8) 244 (49.2) 131 (54.1)
Low 261 (35.4) 183 (36.9) 78 (32.2)

Values are presented as number of subjects (%).

YOverall NQ-A: > 58 (Good), < 58 (Needed monitoring). ?Balance: > 47 (High), 27.2 to < 47.6 (Middle), < 27.1 (Low).
“Diversity: > 67.3 (High), 46.1 to < 67.2 (Middle), < 46 (Low). “Moderation: > 78.8 (High), 56.6 to < 78.7 (Middle), <
56.5 (Low). “Dietary behavior: > 56.5 (High), 37.2 to < 56.4 (Middle), < 37.1 (Low).

***p <0.001.

NQ-A G =22 7Y (5t 53 65.2%, 4819, T (5t 5 43.1%, 318), DA ¥ (5t
& 45.1%, 33394 5} 550 7MY B2 &2 2HAISHl o w o] 7 Ake] H]E-0] H
Wl FRAE A e 7 FE) 7HR-oJ g 2ko] & e T (p < 0.001).

AP AL T 5501 50.8% (375%) = 7HE WAL 27 FE XF ot Aol = Ho]
2| ekt

A XS] =2 HE H NQ-A

A thdAte] 2 ¥4 ' NQ-A 4= Fig. 20 AAISHAT A /g AtEe Fo W
NQ-A A4 BA Axp 22 7|7H2 104 o] 4F (p <0.001), AL oA (p <0.001), & L2 504

Ol

= |
ol4 (p < 0.001), 5 FF2 thst S o] (p < 0.001), BH T 7Hi 252 6007H o]/
(p <0.001), 7F+ FA& 7F=E3F 3HA| (p < 0.001) Q! Z2AF2] NQ-A A 47t -2 51HA] E=3ktt.

ZEX2| NQ-Al| F&E D|X|= ¢l
TEANQ-AY RS HIA = 225 5] 91 e th53] A 24 2= Table 49+ 2T

S| AAISS] foA AE A, 25 FH (£=-0.418, p < 0.001), A& (£=-0.316, p < 0.001)

222 NQ-A°ll -9t & ()2 FFS A= A2 YT S ] 5Ato] 1L g
TEA] A YA 7t RobA| = A 0 2 = QU 3hH ZHE 4] (8= 0.263, p < 0.001),

A (£=0.229, p < 0.001), B+ 7HAl &5 (£=0.133, p < 0.001) TZ=AFS] NQ-A°l 72| 5H
F(+) 9T vA = A o= et S vl AL of A F2A}, 7S A1 7
A2 50t o), D+t 7 &5 6007H 0]/Fe] A FEALY YFAFE Hol= S
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0

> University < High school
Education level

80 - 80 -

o 60+ o 60 -
o (o]
& 2 40
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o o
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0 0

Male Female >50 <50
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80 - 80 -

o 60 o 604 T
o (o]
& 40 & 40
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o o
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0 0

> 6 million <6 million With family Single”
Monthly income (KRW) Family composition

Fig. 2. NQ-A score of the subjects by general characteristics.
NQ-A, Nutrition Quotient for adults; M, million; KRW, Korean won.
"Single family composition includes divorce and bereavement.

*kk

p < 0.001.
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£2 2 4 9Uola, 2R /0 mg 42 T2A) NQadl S Bl XA Bt

T2 NQ-A47HA] G 8, Oh e, AAl, Ad 5ol 32 plAl= 2912 &elst] 9
off 2t 9 thF 3| A2 S AAS AT 43 %‘04% L2 JE (§=-0.372 p < 0.001), A
9 (4=-0.271, p < .001), 5 4 (4= -0.110 p < 0.001)°] 7& A 40 723+ S (-)9] JFF

S nFon HhH A8 (£=0.131, p < 0.001)2} 7}—?—? ’d (£=0.162, p < 0.001) T3 H =0l

foJ3 F (+)9] YL U)X Ao ettt Z ulao) 224, o4 224, sod) o)A,

PVET AR 717, 5o B B A 7 4 E Folt ol S welo| He 4
ST, 27 712 A F A A5 7Y Hol JFL XA BTk 2 4 ek,

thF J o2 25 FEf (4=-0.316, p < 0.001)2F A (#=-0.196, p < 0.001)°] TFF Z4=of 72
St S (-)9] P om v 7FE S (£=0.278, p < 0.001), & (£=0.225, p < 0. 001)

21506) 14, B3 /1A 45 60008 o4, o £ ol 491 75 £ 748 Jrolie o
= ¥Qlo] P2 & 4 YT, T 7170 Thof Aol GBS vl A ) Rackn 2 4 ek,

A YF-2 ZF FEY (4=-0.507, p < 0.001)2 A EE (£=-0.273, p < 0.001)°] BA| %40 5-2]
S ()9 B P on, B 7HE 343 (£=0.222, p < 0.001), AT (£=0.184, p < 0.001),
Yt 7HAl £5 (4= 0.090, p < 0.001) 22| A A ol f-215 &F (+)2] FFE v A]
Ao 2 yetgtt. & vlud) 2572, o4 222, 7HE3H g1 71, sodf o], 23+
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Table 4. Factors influencing related NQ-A and NQ-A components (n = 738)

Variables B B t p-value VIF
Overall NQ-A
Invariable number 51.594 <0.001
Working pattern® -12.329 -0.418 -14.570 <0.001 1.531
Working career® 0.902 0.031 1.126 0.260 1.418
Gender® -11.169 -0.316 -12.676 <0.001 1.158
Age 6.826 0.229 8.779 <0.001 1.268
Education level® 0.312 0.0M 0.391 0.696 1.512
Monthly income’ 4.435 0.133 4.947 <0.001 1.336
Family composition¢ 9.016 0.263 10.367 <0.001 1.195
F =161.275 (< 0.001), R = 0.779, R* = 0.607, Adjusted R® = 0.604, Durbin-Watson = 1.566
NQ-A components
Balance
Invariable number 17138 <0.001
Working pattern® -13.569 -0.372 -9.954 <0.001 1.531
Working career® 0.957 0.027 0.741 0.459 1.418
Gender® -11.830 -0.271 -8.335 <0.001 1.158
Age? 4.843 0.131 3.866 <0.001 1.268
Education level® -3.794 -0.110 -2.952 <0.003 1.512
Monthly income’ 2.460 0.059 1.704 0.089 1.336
Family composition? 6.883 0.162 4.913 <0.001 1.195
F =52.329 (< 0.001), R = 0.578, R? = 0.334, Adjusted R? = 0.328, Durbin-Watson = 1.421
Diversity
Invariable number 23.484 <0.001
Working pattern® -13.727 -0.316 -9.635 <0.001 1.531
Working career® 1.945 0.046 1.443 0.150 1.418
Gender® -10.206 -0.196 -6.879 <0.001 1.158
Age? 9.866 0.225 7.536 <0.001 1.268
Education level® 4.186 0.102 3.116 <0.002 1.512
Monthly income’ 6.934 0.141 4.594 <0.001 1.336
Family composition® 14.076 0.278 9.611 <0.001 1.195
F =98.998 (< 0.001), R = 0.698, R? = 0.487, Adjusted R? = 0.482, Durbin-Watson = 1.711
Moderation
Invariable number 42.112 <0.001
Working pattern® -20.901 -0.507 -17.025 <0.001 1.531
Working career® 0.426 0.0M 0.367 0.714 1.418
Gender* -13.71 -0.278 -10.726 <0.001 1.158
Age? 7.661 0.184 6.791 <0.001 1.268
Education level® -0.816 -0.021 -0.705 0.481 1.512
Monthly income’ 4.190 0.090 3.291 <0.001 1.336
Family composition® 10.642 0.222 8.434 <0.001 1.195
F =141.930 (< 0.001), R = 0.759, R? = 0.576, Adjusted R? = 0.572, Durbin-Watson = 1.369
Dietary behavior
Invariable number 23.848 <0.001
Working pattern® 3.825 0.143 3.31 <0.001 1.531
Working career® 0.256 0.010 0.234 0.815 1.418
Gender® -7.717 -0.241 -6.415 <0.001 1.158
Age? 4.266 0.158 4.018 <0.001 1.268
Education level® 2.309 0.091 2.120 <0.034 1.512
Monthly income’ 4137 0.136 3.381 <0.001 1.336
Family composition# 2.886 0.093 2.430 <0.015 1.195
F =12.895 (< 0.001), R = 0.332, R? = 0.110, Adjusted R? = 0.102, Durbin-Watson = 1.564
The p-value by multiple regression analysis.
NQ-A, Nutrition Quotient for adults; VIF, variance inflation factors.
*8Dummy variables: a (shift = 1), b (> 10 year = 1), c (male=1), d (> 50 year =1, e (> university = 1), f (> 600:10,000 won =1), g (with family = 1).
PHA 252 600wk o) 4e] A9 Z2Ae] WAl Y4 Folt ol 5 Hglo] HE % 4 3
R, FF 7|17 S 22 FEARS] AR 4ol JFFE v x| A] Zeohal & 4= Qlot
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