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Analysis of Dietary and Health Characteristics and Disease Correlation of Adult Men Aged 40
in Areas with High Levels of Fine Dust Pollution based on the 2013-2017
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Abstract

This study analyzed the health characteristics and comorbidity of adult men aged 40 years by dividing them into a control

group of those without any disease related to fine dust and a patient group with one or more diseases related to fine dust
in areas with high levels of fine dust pollution using the sixth and seventh Korea National Health and
Nutrition Examination Survey (2013-2017). Among the general characteristics, the mean age of the patient group was
significantly older than that of the control group (p<0.001), and in terms of the health-related characteristics, the frequency
of breakfast consumption in the patient group was higher than in the control group (p<0.043). The body measurements
were similar in the patient and control groups. Regarding the prevalence of comorbidity, the patient group showed a higher
prevalence of hypertension, dyslipidemia, stroke, myocardial infarction, heart failure, and diabetes than the control group,
but the differences were not statistically significant. On the other hand, the prevalence of other cancers (except stomach
cancer, liver cancer, colorectal cancer, breast cancer, and cervical cancer) in the patient group was higher than in the control
group (p<0.05). In terms of the clinical characteristics, the glycated hemoglobin levels in the patient group were significantly
higher than in the control group (p<0.048). Information on nutrition and health in areas with frequent occurrences of fine
dust was obtained through the study results, which can be used as basic data for measures of health and diet management
against diseases that will increase in relation to fine dust.

Key Words : Fine dust, Korea national health and nutrition examination survey, nutrition and health information, disease
correlation
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<Table 1> Comparison of general characteristics of subjects in

KNHANES 2013-2017
Patient Group Normal Group
(n=204) (n=298)
Age [n(%)] 57.85£1.01  54.02+0.57  0.001**
40-49 48(34.0) 96(38.5)
50-59 33(20.5) 86(35.1)
0.001***
60~69 62(22.1) 71(16.0)
70< 61(234)  45(10.4)
Residence [n(%)]
Urban 164(86.0) 245(85.5) 0.871
Rural 40(14.0) 53(14.5)
Education level [n(%)]
Elementary 42(17.9) 55(13.2)
Middle 31(12.8) 28(9.2)
0.167
High 52(26.9) 74(24.5)
College 79(42.3) 141(53.0)
Occupation [n(%)]
Expert 37(22.0) 69(26.2)
Office job 19(10.0) 35(12.1)
Service 17(8.8) 36(13.2)
Agriculture 19¢6.1) 23(5.1) 0.333
Mechanic 34(18.9) 54(18.8)
Labor 18(9.9) 31(9.6)
Unemployed 60(24.3) 50(15.0)
Household income [n(%)]
Low 3514.1)  46(13.9)
Middle-low 58(27.8) 69(22.4) 0.639
Middle-high 4421.7) 70(25.0)
High 67(36.3) 113(38.7)

Values are N(%). *p<0.05, **p<0.01, ***p<0.001
Patient group; one or more disease related to fine dust in area with
the high levels of fine dust pollution
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<Table 2> Dietary and health-related behaviors of the subjects in

KNHANES 2013-2017
Patient Group Normal Group P
(n=204) (n=298)
Frequency of eating out [n(%)]
>2/day 15(8.8) 32(11.4)
1 time /day 33(18.6) 58(20.8)
5~6/week 33(20.8) 58(21.4)
3~4/week 26(12.4) 32(10.2) 0.933
1~2/week 43(17.2) 52(17.1)
1~3/month 38(14.3) 42(11.5)
>1/month 16(7.7) 24(7.5)
Nutritional education [n(%)]
Yes 19(9.2) 20(7.0) 0423
No 185(90.8) 278(93.0)
Alcohole drinking [n(%)]
None 58(27.3) 69(22.9)
<1/month 22(10.0) 42(15.1)
1/ month 20(10.7) 29(9.4)
0.539
2~4/ month 57(29.6) 81(27.1)
2~3/ week 30(14.7) 57(19.1)
<4/week 17(7.6) 20(6.5)
Frequency of breakfast [n(%)]
5~T/week 176(84.1) 237(75.8)
3~4/week 10(5.7) 33(12.6)
0.043*
1~2/week 5(3.3) 17(7.4)
Almost none 13(6.9) 11(4.2)
Frequency of lunch [n(%)]
5~T/week 198(98.0) 279(92.8)
3~4/week 5(1.7) 12(4.4)
0.093
1~2/week 0(0) 52.1)
Almost none 1(0.3) 2(0.7)
Frequency of dinner [n(%)]
5~7/week 197(96.0) 287(95.1)
3~4/week 6(3.9) 10(4.7) 0731
1~2/week 1(0.1) 0(0)
Almost none 0(0) 1(0.2)

Patient group; one or more disease related to fine dust in area with
the high levels of fine dust pollution

Values are N(%). *p<0.05, **p<0.01, ***p<0.001

P-values derived from chi-squared

eRkth = Zhzk 273, 22.9%, ‘¥ 13] mRPE 10.0, 15.1%,
2 13 AE 107, 94%, ‘9 243 AEE 296,
27.1%, ‘5 2-33] A E 147, 19.1%, ‘F 43] o4&
7.6, 6.5%At}. T oA Q243 Ax’ SF3h= H]Eo)
7P JROT, T 43] o)Ay SFSke HlEo] TP Wt
5 HxoMe 7 27 BAFSE Fogh ztol= (ISl
H 1A B9 15 st AAF RIEE S 5-73), ‘- 34
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<Table 3> Anthropometric characteristics of the subjects in
KNHANES 2013-2017

Patient Group Normal Group
(n=204) (n=298)

Height (cm) 168.28+0.508  168.52+0387  0.702
Weignt (kg) 69.48£0.700  69.39+40.582  0.930
WC (cm) 85.90+0.582  84.5040476  0.063
BMI (kg/m?) 24500224 2439+£0.168 0712
Underweight [n(%)] 0(0) 0)
Normal [n(%)] 0(0) 0) 025
Overweight [n(%)]  133(66.4) 182(60.4)
Obesity [n(%)] 71(33.6) 116(39.6)

Patient group; one or more disease related to fine dust in area with
the high levels of fine dust pollution

Values are MeantSE (Standard Error). *p<0.05, **p<0.01, ***p<0.001
P-values derived from GLM (general linear model)

H|TH1 739 HIREAA7E T A5-S SRISHEE wlAHA] o
3t FHepdo] st B EAtHBont et al. 2019).
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<Table 4> Prevalence of comorbidities of the subjects in KNHANES

<Table 5> The clinical indices of the subjects in KNHANES 2013-

2013-2017 2017
Patient Group Normal Group p Patient Group Normal Group p
(n=204) (n=298) (n=204) (n=298)

Hypertension [n(%)] Pressure

Yes 81(35.1) 90(27.1) 0.102 Systolic pressure (mmHg) 121.57+0.981 121.13+0.822 0.726

No 123(64.9) 208(72.9) Diastolic pressure (mmHg) 77.85£0.682  80.33+0.572 0.004**
Dyslipidemia [n(%)] Fasting blood glucose (mg/dL) 106.64+2.524  103.58+1.396 0.300

Yes 34(17.6) 33(11.3) 0.078 HbAlc (%) 5.94+0.068 5.76£0.054  0.048*

No 170(82.4) 265(88.7) Total cholesterol (mg/dL) 189.8242.55  191.22+1.88  0.669
Stroke [n(%)] HDL-cholesterol (mg/dL) 4731+0.792  46.32£0.532  0.295

Yes 2(1.5) 3(1.10) 0779 Triglyceride (mg/dL) 140.74£9.46  156.06+8.16  0.215

No 202(98.5) 295(98.9) LDL-cholesterol (mg/dL) ~ 118.78+4.16  115.1243.02  0.465
Myocardial infarction [n(%)] Hemoglobin (g/dL) 14.96+0.09 15.15£0.08  0.114

Yes 4(1.5) 4(1.0) 0,574 Heavy metal

No 200(98.5) 294(99.0) Pb (ug/dL) 13140096  1.57+0.117  0.094
Angina pectoris [n(%)] Hg (ug/L) 2.77+0.184 3.2+0.304 0.231

Yes 6(3.5) 5(1.5) 0.184 Cd (ug/L) 0.94+0.151 0.94+0.131  0.987

No 198(96.5) 293(98.5) Patient group; one or more disease related to fine dust in area with
Diabetes mellitus [n(%)] the high levels of fine dust pollution

Yes 28(14.0) 23(8.1) Values are Mean+SE (Standard Error). *p<0.05, **p<0.01, ***p<0.001

0.121 P-values derived from GLM (general linear model)

No 176(86.0) 275(91.9)
Gastric cancer [n(%)]

Yes 1(03) A gato] 2, _‘ﬂd A =4 %{% B2 ARFsidinh. S o)

No 203(99.7) 293(98.3) ' 279 7] gt AL 121.57, 121.13 mmHgZ
Liver cancer [n(%)] o 7F ol sk 2|7t gllen, olebr] kel H2 77.85,

Yes 2(0.5) 0(0) 0,082 80.33 mmHgZ $Al2] o|¢H] ﬁg%}ol_ fx2et} golst

No 202(99.5) 298(100) Al A THp<0.004). 5T Fe] 79 Aol 106.64 mg/
Colorectal cancer [n(%)] dL, tiZF°] 103.58 mg/dLE A2 fF2]3t Zol= §l

Yes 2(0.7) 00 e Ack. FEFE A Le] Ag- Fakto] 5.94%, ROl 5.76%

No 202(99.3) 298(100) 2 3A7to] ol =e Aoz YERITH(p<0.048). 34}
Other cancer [n(%)] +3 U227 SZH2HE A= 189.82, 191.22 mg/dL

Yes 52.6) 3(0.6) 0.05* Ao, HDL-Z#X~HE $2& 4731, 46.32 mg/dLS t}.

No 1990974)  295094) AW A= 140.74, 156.06 mg/dL, LDL-ZF#| 2~ &

Patient group; one or more disease related to fine dust in area with
the high levels of fine dust pollution

Values are N(%). *p<0.05, **p<0.01, ***p<0.001

P-values derived from chi-squared

Wkl Eo] E9kou 53] folido] vehd 52 ‘33*0191
th ol= wARA ] =F Al 4, "M A5 v

L} 32 (Seagrave 2008; Malik & Storey 2011) AFS}AE G X
2 kst Al] whgol Betgo] AA o] WA EC] 57t
gtk deidte] Aol YX|eFATH(Park et al. 2016).

®
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o 2
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Lo
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(¢]

FRE 11878, 115.12 mg/dLE 2% F 77+ 23l z}o]

7F Q3 AEZFER T 14.96, 15.15 mg/dLE AT
Rom GA] F 7F Frogh Zpol= yEREA] sttt viA|
o2 mAHR ] 2 TEE W, 7, 7=
E(Jang 2015)] 9 FEE AT AT 2T
o] & A= 131, 1.57 pgdl, 522 2.77, 32 ugl, 7t
TE2 094, 0.94 pg/L= g FR= Aol 25490
&S FrHKang & Kim 2019y= Agdyels g2 ¢
3 TS5 FAAME T 27 BAHCE fog Ale|7k
EREA] ekshrt.

W EAolM St iR ET) s oler] &
o] vt AR =2drE 757 "ot o)t
7] dstol Skt AdTtels ARk A3 th(Kyung
& Chung 2017). @A) $A==e] dsto] FoJsiA w7l A
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Asteta EAox = $xlte] EeldAl At gzt Eeh
fFelsl ==t ole PAHA] =& Al A2l 930
AshiaA Gt o] ST vepdthe A8 deE o
23k A9 tHEze et al. 2015; Rao et al. 2015). 7]
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g
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T= A1671(2013-2015), #771(2016-2017) =A%
A AARE o]g3te] 404 o) AAEAde] miM A
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