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ABSTRACT

This study sought to investigate the dietary life of adolescents according to their household
types and factors that could affect their health status using the raw data of the Korea National
Health and Nutrition Examination Survey (2016-2018). 160 adolescents aged 13-18 in single
parent households (SPH) and parents households (PH) respectively were analyzed. The ratio
of SPH to the income quartile ‘high” was 55%, but only 18.1% of SPH in ‘low’ and ‘middle-low’
was 59.4%. It was found that there was a difference between the subjective body type recognition
and the actual body type. There was a significant difference in the rate of missing breakfast,
20.0% in SPH, as compared to 8.8% in PH. According to an analysis of the ratio of actual intake
to the recommended nutrient intake, all subjects were found to have less than 100 percent
recommended intake of energy, vitamin A, niacin, vitamin C, calcium, phosphorus, iron, dietary
fiber, and potassium. An analysis of the effect of food intake on health indicators showed that
grain and condiment intake affected fasting plasma glucose, HDL cholesterol, and systolic blood
pressure, grain and processed food intake affected waist circumference, grain and alcohol intake
affected triglycerides, and grain and beverage intake affected systolic blood pressure. In SPH,
grain and processed foods were found to affect waist circumference, fasting plasma glucose,
HDL cholesterol, and blood pressure. Also, grain and beverage intake affected triglyceride levels.
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| 2016-2018 KNHANES (n=24,269) \

1,433

1,413

Exclude under 13 or over 18 years (n=22,836)

915

Exclude energy intake below 500 kcal and over
5,000 kcal (n=20)

Exclude missing value of major variables (n=498)

|

|

Parents (+unmarried children)
household (n=755)

Single parent (+unmarried children) household

(n=160)

|

|

Propensity Score Method (PSM)
Covariate selection (age, sex, household income)
Propensity score 1:1 matching

I PS-matched parents household (n=160) ‘ ’ PS-matched single parent household (n=160) ‘

Fig. 1. Procedure for selecting the subjects.
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1. HARIO) Qs S

LE A7E [BM SPSS Statistics program Ay dvdAtel it Sl it A=
Table 1. General characteristics of the subjects by household types
. PHY SPH? Total
Variables (n=160) (n=160) (=320 P value
Gender
Boys 76 (47.5)Y 79 (49.4) 155 (48.4)
Girls 84 (52.5) 81 (50.6) 165 (51.6)
Age
Middle school student 98 (61.3) 89 (55.6) 187 (58.4)
High school student 62 (38.8) 71 (44.4) 133 (41.6)
Household income level
Low 9 (5.6 43 (26.9) 52 (16.3)
Middle-low 22 (13.8) 52 (32.5 74 (23.1)  0.000""
Middle-high 41 (25.6) 36 (22.5) 77 (24.1)
High 88 (55.0) 29 (18.1) 117 (36.6)
Has been receiving cash & goods under the NBLS? Act
Yes 1 (0.6) 31 (19.4) 32 (10.0) 0.000™"
No 158 (98.8) 129 (80.6) 287 (89.7) )
Don’t know/non-response 1(0.6) 0 (0.0 1(0.3)

YParents household

YSingle parent household

IN (%)

“National Basic Living Security
""p<0.001
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Table 13} 2t} tt= FA7F 15578(48.4%),
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Zto]7F VERETH(p<0.001). IHAFE 2AF A1
o|27|7HA] 7|2&rE Aol e HlEol g
FEIFA 19.4%2 FFRE7RE HE &7
UERETHp<0.001). ol FHEm7Le] £G4 gt
go] 7H3 e Fgsiorstr] wiol, T 7t
Teoll Blsf 84.2%7F A SolAY, 2= FH
o] B WA e L84 2EA| HIEO] &0t
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Table 2. Growth and health status by household types
Variables PH’ SPH” Toral p value
(n=160) (n=160) (n=320)
Height (cm) 165.10 + 8.00Y 16591 + 7.84 165.51 £+ 8.00 0.364
Weight (kg) 57.38 + 12.04 59.50 + 13.24 58.44 + 12.68 0.134
Distribution by BMI percentile
Underweight 13 (8.1 10 ( 6.3) 23 (7.2
Normal weight 121 (75.6) 112 (70.0) 233 (72.8) 0.164
Overweight 13 (8.1 12 (7.5 25 (7.8
Obese 13 (8.1 26 (16.3) 39 (12.2)
Subjective body type recognition
Very thin 10 ( 6.3) 2 (13 12 (3.8
Thin 35 (21.9 34 (21.3) 69 (21.6)
Normal 67 (41.9) 71 (44.4) 138 (43.1) 0.108
Fat 43 (26.9) 43 (26.9) 86 (26.9)
Very fat 4 (25 10 (6.3 14 ( 4.4)
Don’t know/non-response 1 (0.0 0 (0.0 1(0.3)
Weight—control experience
Yes
Weight loss 55 (34.6) 61 (38.1) 116 (36.4)
Weight retention 37 (23.1) 25 (15.6) 62 (19.4) 0.140
Weight gain 16 (10.0) 10 (6.3 26 (8.2
No/no effort 52 (32.3) 64 (40.0) 115 (36.1)
Subjective health status
Very good 22 (13.8) 23 (14.4) 45 (14.1)
Good 74 (46.3) 67 (41.9) 141 (44.1) 0.852
Average 58 (36.3) 62 (38.8) 141 (44.1)
Not good 6 (3.8 8 (5.0 14 (4.4
Not very good 0 (0.0 0 (0.0 0 (0.0
Physical activity
Over 5 days/week 8 (9.0 4 (4.1 12 (6.4)
3~4 days/week 10 (11.2) 10 (10.2) 20 (10.7) 0.573
1~2 days/week 16 (18.0) 19 (19.4) 35 (18.7)
Never (no) 55 (61.8) 65 (66.3) 120 (64.2)
Muscular exercise
Over 5 days/week 4 (25 12 (1.5 16 ( 5.0)
3~4 days/week 16 (10.0) 15 (9.4 31 (9.7 0.095
1~2 days/week 35 (21.9) 44 (217.5) 79 (24.7)
Never 105 (65.6) 89 (55.6) 194 (60.6)
Wiaist circumference 70.12 = 9.48 71.88 + 10.08 71.00 = 9.80 0.109
Fasting plasma glucose 90.84 £ 7.70 90.93 £ 6.58 90.88 £ 7.15 0.069
HDL-Cholesterol 52,92 + 10.70 49.12 + 9.48 51.03 £ 10.27 0.001""
Triglycerides 77.99 £ 39.66 87.99 + 48.45 82.92 + 44.42 0.050
Blood pressure
SBP 106.49 + 8.96 108.38 £ 9.31 107.43 + 9.17 0.066
DBP 66.02 + 8.99 68.11 + 8.03 67.07 = 8.57 0.030"

YParents household
DSingle parent household
"Mean + SD

4)N (%)

"p<0.05, “"p<0.01
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UL, EIF AR 60.6%7F ZE-ES A 5t
A o= Aog Yepdth Lee & Ryu(2021)9] &
FoAE HAEES] 60.4%FHUNAZTFERAD,
82.0%(A1FAH P 2AD7} ST G0 o] AlA
52 3 HE SHA| o= 2o E UEYT o=
AAEZA7IFE] ZAFETOAE 9] AA|S S
=97t AA 1467h =94 7Y 52 0]A] &2
Ao 2 YERHGuthold et al. 2020), HAUE
o] AAZEo] we AxFS RIS 4= YUt
AFad719] AAEEE o|A HF 9 ARt
o] glof HlTto] FFE H|A= LAl 8R1e
Z E 4 JI(Kim et al. 2021, as cited in
Romieu et al. 2017), °©] A]719] A& &
a5 A, AAYE 52 darl7led a2y
Zo|B2 & (Ferguson et al. 1999) AZ3t A2lo
29 AL FAISH] HsiA AAEsHS 57t
A7l AL e F835}

G-I} FRETIA FlEEle 44 70.12
cm, 71.88 cm, FEEE2 Z+7}+ 90.84 mg/dL,
90.93 mg/dLE Uelgth. HDL SHAHES] 74
& FREIIFOIME 52.92 mg/dL, FHREITF
AL 49.12 mg/dLE FREI}FIA G250
2 A UePdtHp<0.01). €% 384 sk
FRETONA 77.99 mg/dL, THFE7FA
87.99 mg/dLE YRt $57] 42 7B
B Zjol= QiAo o|A7| YoM FRETHE
66.02 mmHg®.tt FHA7HEOlIA] 68.11 mmHg
2 E=UHp<0.05).

of Hls] YUl SIFEE oRIAAE SHA =
H|go] FRIEI7LAE= 8.8%] Hlg| FHELI}
TFolA= 20.0%% YERY Z7HFEE RolFQl
Aol HAtHp0.01). AAAALRE AYAAE |l

= 7HFEEE Aol Qlo] ti A BF 90% |
+ H&o] AU 53] o[} AARE sl &
Aol A TRRIILO] 22 oA ES 4
o] EF2IgE ol AAF o] THEEEIY AR
AA A)of whet AAF RIET} THE 4= YAtk o
2] APAt Aol Yx|sHHBaek 2012; Lee et
al. 2014; Park & You 2017). Park & You
(2017)9] AtolAE FRE7O] Hls) FHER
7Hte] Hado] ofAANE AAlske STt H
EAL, R} 7|25 5 AR EE #
£ 7He oA o3t IS A= AL
2 Uehgth g9 ofg tifti 2ARIA A
o] obHAF AAES EATH AR 3.0%1A4
18.7%E(Lee & Ryu 2021) £ AT Ax}e} v]w
S EohH FHRR 7HY O] o AAL AAEO] B
FAUE RIS 5= Sl oFHAAE AF HE
Zo| Hlgt, JFHH 5 AAA FEE oyt
71983} BEE QIA7]F el Aol Y= A
o2 YeERKHEum et al. 2019, as cited in
Rampersaud et al. 2005), oF4AF A4 Eo]
=2 RIS YR ol & |
HoF HAjo] g g5ttt

Qe thdAe] 80.0%7F ‘GFYof 5-7
3] 9)4& k= Zo=E YERHAL, oFFc] 23] o]
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Table 3. Dietary habits by household types

=13
ot

sl mE

S
>
10

Variables PHY SPH? Toral p value
(n=160) (n=160) (n=320)
Frequency of breakfast
5-7 times/week 101 (63.1)? 72 (45.0) 173 (54.1)
3-4 times/week 20 (12.5) 29 (18.1) 49 (15.3) 0.009""
1-2 times/week 25 (15.6) 32 (20.0) 57 (17.8)
None (0 time/week) 14 (8.8 27 (20.0) 41 (12.8)
Frequency of lunch
5-7 times/week 153 (95.6) 153 (95.6) 306 (95.6)
3-4 times/week 6 (3.8 7 (4.4 13 (4.1 0.584
1-2 times/week 1 (0.6 0 (0.0 1003
None (0 time/week)
Frequency of dinner
5-7 times/week 149 (93.1) 145 (90.6) 294 (91.9)
3-4 times/week 10 ( 6.3) 13 (8.1 23 (1.2) 0.328
1-2 times/week 1 (0.6) 0 (0.0 1(0.3)
None (0 time/week) 0 (0.0 2 (L3 2 (0.6
Frequency of eating out
> 2 times/day 23 (14.4) 25 (15.6) 48 (15.0)
5-7 times/week 132 (82.5) 124 (71.5) 256 (80.0) 0.198
3-4 times/week 5 (3.0 7 (4.4 12 (3.8
< 2 times/week 0 (0.0 4 (25 4 (13
YParents household
YSingle parent household
3)N (%)
7'p<0.01
AZEo] A2 27l Hvke 9118t 7lsAo] 9] Bt BSHE o | X|H] 59.46%, T oy

on, Qg FAE, May el 45 ST
AA FFEAFe 2T = AHChoi 2008;
Lee et al. 2017; Na et al. 2019).
FA7E AR S4l00 diste] A&+t I
A& HHFE BT 2= Table 49F 2t} &

AFE 28] e Pt 1,417.80 go& LpERG
o} M EEE FRRIlLoA AR, T,
T SRE ?P—rlaﬂ;hoﬂ |5} 9-o]4 o0& wol

AFHSH A0 F YeEPGTHp0.05). 20159 §H=9l
IR AF 7E0E FAHY BohE, T
Aoz RE A dF9] vl&S AXRIAS

H] 14.66%, A5} o[HqAH] 24.63%= FH-Ee}
HR7k R A4 d3HuE 1] Wl 6HE*54
- ST o] WA FE i) AFHRES
Ao S o, FFE7HLol o) OPTPJHL %
A9l Fo] AFHEo] RejFor F2 Hog
UERGTHp(0.05). FRR 7119} gHim 71o] 4
A2¥ BE ofUR](93.06%, 89.63%), BIEFI A
(75.83%, 75.49%), Uolot4l(87.78%, 80.65%),
HIER C(60.81%, 59.33%), Z24:(59.84%, 57.89%),
1(94.02%, 86.08%), A(84.77%, 72.30%), 4l°]
A95.54%, 91.21%), ZE(71.40%, 67.61%)
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Table 4. Food group intake and percent of RNIV by household types

Variables PH? SPH? Total p value
(n=160) (n=160) (n=320)

Food groups (g)
Total food 1,457.59 + 682.7Y  1,378.01 + 701.69 1,417.80 % 692.36 0.305
Cereals 284.29 + 158.46 293.69 + 157.08 288.99 + 157.60 0.318
Potatoes and starch 4379 £ 9276 2628 + 57.85 3503 £ 77.68 0.044"
Sugar and sweeteners 15.12 £ 30.94 8.40 = 14.68 11.76 = 24.41 0.014°
Pulses 3739 + 8278 18.84 + 41.55 28.12 £ 66.05 0.012"
Nuts and seeds 1.78 £+ 354 292 + 12.86 235 + 943 0.284
Vegetables 199.87 + 164.76 179.72 + 118.80 189.79 + 143.76 0.211
Fungi and mushrooms 5.35 £ 10.09 7.05 = 31.07 6.20 = 23.08 0.513
Fruits 167.42 £ 229.19 143.56 + 291.07 155.49 + 261.83 0.733
Meat 177.25 + 183.12 135,55 + 148.02 156.40 £ 167.54 0.026"
Eggs 3191 £ 4212 26.72 £ 3490 29.32 £ 3871 0.232
Fish and shellfish 70.21 £+ 130.87 74.83 + 128.48 72.52 £ 129.50 0.750
Seaweed 16.45 £ 57.75 2279 £ 67.46 19.62 £ 62.78 0.368
Milk 155.08 £ 209.12 149.81 £+ 199.17 152.45 £ 203.90 0.818
Oils and fat 8.42 £ 9.74 8.18 £ 9.66 830 £ 9.68 0.827
Beverages 194.18 + 287.01 22276 + 356.47 194.18 + 287.01 0.430
Alcohol 13.98 + 131.04 2.80 £ 24.19 13.98 + 131.04 0.290
Seasoning 3535 £ 37.19 3341 £ 2855 3438 + 33.12 0.600
Cooked and processed food 36.47 £ 80.93 45.15 £ 98.33 40.81 £ 90.02 0.389
Other 0.03 + 0.19 026 + 179 015 + 1.28 0.108

Energy distribution
% Carbohydrate (55~65) 58.58 + 10.87 60.36 £ 9.53 59.46 £ 10.24 0.119
% Protein (7~20) 1496 + 443 1436 + 4.39 1466 + 441 0.219
% Fat (15~30) 25.14 £ 8.38 2412 £ 8.10 2463 + 824 0.269

% RNIY
Energy® 93.06 + 31.16 89.63 + 3298 91.34 + 32.08 0.339
Protein 14546 + 69.22 133.55 £+ 63.16 139.51 + 66.43 0.109
Vitamin A 75.83 £+ 56.80 7549 + 97.67 75.66 £ 79.77 0.970
Thiamin 119.70 £+ 62.63 111.06 £+ 62.65 11538 + 62.69 0.218
Riboflavin 12236 + 56.67 123.63 £+ 68.70 122.99 + 62.88 0.857
Niacin 87.78 + 4431 80.65 = 46.00 84.21 + 4524 0.159
Vitamin C 60.81 £ 53.57 59.33 £ 97.35 60.07 £ 78.45 0.866
Calcium 59.84 £ 36.71 57.89 £ 3352 5886 £ 35.11 0.620
Phosphate 94.02 £ 41.23 86.08 = 36.07 90.05 £ 38.88 0.068
Iron 84.77 £ 51.55 7230 £ 35.86 7854 £ 4477 0.013
Fiber 95.54 £ 47.69 91.21 £ 57.23 9337 £ 52.64 0.463
Sodium” 161.16 £ 76.55 157.92 £ 76.39 159.54 £ 76.37 0.704
Potassium® 71.40 £ 34.08 67.61 £ 35.79 69.51 £ 34,95 0.332

DRNI, Recommended Nutrient Intake
YParents household

ISingle parent household

“Mean + SD

SDietary reference intakes for Koreans 2015
9Fstimated energy requirements.

?Goal intake.

9Adequate intake.

"p<0.05
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Table 5. Food group intake effect on health indicators in parents household

B Exp(B)Y t D VIF?
Dependent variable=WC R?*=0.934, adj R*=0.872, F=114.567, p=0.000
Cereals 0.100 0.458 9.090 0.000 2.995
Vegetables 0.026 0.097 1.892 0.060 3.079
Cooked and processed food 0.105 0.132 4.179 0.000 1.172
Fruits 0.024 0.098 2.606 0.010 1.656
Milk 0.030 0.109 3.033 0.003 1.536
Beverages 0.021 0.104 2.969 0.003 1.439
Eggs 0.129 0.096 2.585 0.011 1.630
Seasoning 0.140 0.101 2.437 0.016 2.032
Pulses 0.056 0.072 2.196 0.030 1.267
Dependent variable=FPG R?=0.927, adj R?=0.859, F=127.559, p=0.000
Cereals 0.142 0.502 9.418 0.000 2.953
Seasoning 0.255 0.145 3.473 0.001 1.816
Beverages 0.034 0.131 3.500 0.001 1.462
Cooked and processed food 0.127 0.121 3.614 0.000 1.173
Vegetables 0.042 0.120 2.305 0.023 2.789
Milk 0.030 0.085 2.220 0.028 1.534
Eggs 0.145 0.084 2.123 0.035 1.629
Dependent variable=HDL-C R?=0.891, adj R?=0.795, F=112.980, p=0.000
Cereals 0.087 0.523 8.627 0.000 2.609
Seasoning 0.196 0.189 3.755 0.000 1.810
Cooked and processed food 0.088 0.142 3.515 0.001 1.165
Vegetables 0.031 0.150 2.489 0.014 2.572
Beverages 0.015 0.102 2.248 0.026 1.456
Dependent variable=TG R%=0.857, adj R?=0.734, F=67.769, p=0.000
Cereals 0.146 0.540 8.216 0.000 2.390
Alcohol 0.130 0.200 4.691 0.000 1.005
Beverages 0.044 0.131 1.782 0.077 2.996
Other 0.295 0.152 3.495 0.001 1.045
Potatoes and starch 0.098 0.117 2.326 0.021 1.391
Oils and fat 0.849 0.127 2.160 0.032 1.901
Dependent variable=SBP R?=0.928, adj R*=0.862, F=118.198, p=0.000
Cereals 0.157 0.478 9.157 0.000 2.991
Seasoning 0.262 0.126 2.921 0.004 2.030
Cooked and processed food 0.149 0.123 3.776 0.000 1171
Vegetables 0.050 0.122 2.366 0.019 2.899
Milk 0.040 0.098 2.609 0.010 1.534
Fruits 0.032 0.085 2.194 0.030 1.653
Beverages 0.028 0.091 2.503 0.013 1.439
Eggs 0.177 0.088 2274 0.024 1.326
Dependent variable=DBP R?=0.912, adj R?=0.832, F=108.328, p=0.000
Cereals 0.103 0.505 8.933 0.000 2911
Oils and fat 0.435 0.084 1.711 0.089 2.190
Fruits 0.027 0.113 2.778 0.006 1.519
Milk 0.024 0.094 2.301 0.023 1.524
Meat 0.029 0.112 2.318 0.022 2.111
Cooked and processed food 0.079 0.105 2.833 0.005 1.247
Beverages 0.033 0.129 2.209 0.029 3.109

VInfluence of independent variables on dependent variables (Standardized coefficients)
PMulticollinearity (VIF <10 there is no problem of correlation between independent variables)

Data were analyzed using stepwise multiple regression analysis.

Independent variables = 19 food groups
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Table 6. Food group intakes effect on health indicators in single parent household

B Exp(B)Y t D VIF?
Dependent variable=WC R?=0.927, adj R?=0.859, F=156.013, p=0.000
Cereals 0.100 0.460 7.569 0.000 4.031
Vegetables 0.115 0.172 5.327 0.000 1.131
Cooked and processed food 0.059 0.174 2.805 0.006 4.205
Eggs 0.221 0.134 3.535 0.001 1.556
Meat 0.047 0.130 3.145 0.002 1.875
Milk 0.033 0.114 3.063 0.003 1.516
Dependent variable=FPG R?=0.934, adj R?=0.873, F=139.530, p=0.000
Cereals 0.158 0.580 11.913 0.000 2.648
Cooked and processed food 0.133 0.161 4.984 0.000 1.163
Meat 0.053 0.119 2.934 0.004 1.840
Eggs 0.247 0.117 3.246 0.001 1.444
Milk 0.038 0.103 2.747 0.007 1.562
Beverages 0.019 0.090 2.527 0.013 1.413
Pulses 0.153 0.077 2.356 0.020 1.204
Dependent variable=HDL-C R?=0.924, adj R?=0.854, F=103.274, p=0.000
Cereals 0.083 0.557 9.874 0.000 3.073
Cooked and processed food 0.083 0.184 5.265 0.000 1.181
Meat 0.041 0.167 3.552 0.001 2.134
Eggs 0.142 0.122 3.024 0.003 1.573
Seasoning 0.159 0.141 2.528 0.013 3.031
Oils and fat -0.566 -0.144 -2.818 0.006 2.532
Milk 0.020 0.099 2.453 0.015 1.568
Pulses 0.085 0.078 2.172 0.031 1.260
Dependent variable=TG R?=0.816, adj R?=0.666, F=72.254, p=0.000
Cereals 0.123 0.410 4.539 0.000 3.535
Beverages 0.119 0.256 2.764 0.006 3.734
Sugar and sweeteners 1.080 0.162 2.808 0.006 1.441
Eggs 0.284 0.122 2.062 0.041 1.508
Dependent variable=SBP R?=0.937, adj R?=0.878, F=136.753, p=0.000
Cereals 0.162 0.497 8.729 0.000 4.035
Cooked and processed food 0.173 0.171 5.614 0.000 1.162
Vegetables 0.081 0.161 2.629 0.009 4.644
Milk 0.057 0.130 3.706 0.000 1.526
Eggs 0.348 0.140 3.872 0.000 1.639
Meat 0.080 0.147 3.609 0.000 2.062
Pulses 0.179 0.075 2.366 0.019 1.246
Oils and fat 0.836 -0.097 -2.169 0.032 2.502
Dependent variable=DBP R?=0.927, adj R?=0.860, F=532.009, p=0.000
Cereals 0.127 0.614 13.717 0.000 2.196
Cooked and processed food 0.105 0.165 5.124 0.000 1.144
Meat 0.041 0.118 2.872 0.005 1.863
Eggs 0.219 0.140 3.829 0.000 1463
Potatoes and starch 0.124 0.114 3.492 0.001 1.178
Beverages 0.012 0.074 2.072 0.040 1.407

VInfluence of independent variables on dependent variables(Standardized coefficients)

Multicollinearity (VIF <10 there is no problem of correlation between independent variables)

Data were analyzed using stepwise multiple regression analysis.

Independent variables = 19 food groups
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