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ABSTRACT

Purpose: The purpose of this study was to explore the relationship between milk intake and prevalence rates of chronic
diseases using KNHANES data, and the significance of the relationship was tested based on meditators, socioeconomic
status (income, education), dietary behaviors (smoking, alcohol drinking, breakfast, and eating out), and physical activity
(walking, medium, and high). Methods: Using the 5" and 6™ survey data of KNHANES, milk intake rates and presence of
seven chronic diseases were summarized and analyzed by ANOVA for two groups of adult men and women as follows:
hypertension, hypertriglyceridemia, low HDL—cholesterol, diabetes, abdominal obesity, obesity, and metabolic syndrome.
The dependent variables for the presence of seven chronic diseases regressed with socioeconomic, dietary behavior, and
physical activity variables according to Logistic models. The dependent variables for milk intake using predictor variables
of socioeconomic, dietary behaviors and physical activity were analyzed according to Logistic models, Finally, the
significant socioeconomic, dietary behavior, and physical activity variables in the above model along with milk intake as a
control variable or mediator variable regressed with significant chronic diseases according to Logistic models. Results: Milk
intake, socioeconomic status, dietary behaviors, and physical activity were significantly different among the two groups of
adult men and women, which were also critical factors to the prevalence of chronic diseases, The dependent variable for
prevalence of chronic diseases regressed with significant factors of socioeconomic status, dietary behavior, and physical
activity variables according to chronic diseases using the control or mediator variable of milk intake and summarized as
follows: For adult men, milk intake controlled the education effect on diabetes partly, alcohol on hypertension and
hypertriglyceridemia, low HDL—cholesterol, metabolic syndrome, breakfast on metabolic syndrome, eating out on obesity,
and medium physical activity on hypertriglyceridemia, For adult women, household income on hypertriglyceridemia, diabetes,
abdominal obesity, education level on hypertension, alcohol drinking, eating out, and walking activity on abdominal obesity,
alcohol, breakfast, eating out, walking activity on low HDL—cholesterol, and medium physical activity on hypertriglyceridemia
and low HDL—cholesterol were partly controlled by milk intake, Other significant socioeconomic status, dietary behavior,
and physical activity variables related to prevalence of chronic diseases were fully controlled or mediated by milk intake.
Conclusion: This study shows that milk intake (daily more than 200 g) prevents chronic diseases such as hypertension,
hypertriglyceridemia, low HDL—cholesterol, diabetes, obesity, abdominal obesity, and metabolic syndrome,
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Fig. 1. Mediator model of milk intake and prevalence of chronic
diseases
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Table 1. General characteristics of subject N (%)
Male Female
30~ 64 8,003 (29.5 11,566 (42.6
Age (y1) (29.5) (42.6)
265 - -
. Under high school 3,819 (55.9) 7,012 (66.3)
Education N
Over university 3,008 (44.1) 3,571 (33.7)
House incomme (won) Low (low & lower middle) 2,643 (33.4) 4,238 (37.0)
High(Upper middle & high) 5,279 (66.6) 7.223 (63.0)
. Yes! 3,103 (44.6) 496 ( 4.6)
Current smoking
No 3,861 (55.4) 10,250 (95.4)
Yes? ,357 (77.1 4,540 (42.
Alcohol drinking e 53571 ) 540(423)
No 1,588 (22.9) 6,179 (57.7)
) Yes®! 3,241 (45.9) 4,861 (46.7)
Breakfast eating
No 4,064 (54.1) 6,218 (53.3)
. Yes? 3,466 (43.4) 1,452 (12.6)
Eating out
No 4,520 (56.6) 10,090 (87.4)
) . Yes® 1,785 (37.0) 2,575 (34.6)
Walking activity
No 3,037 (63.0) 4,900 (65.5)
Yes? 419 ( 8.7) 590( 7.9)
Medi hysical activit
ecium physieal activity No 4,407 (91.3) 6,887 (92.1)
High physical activit Yes’! 873(18.1) 963(12.9)
gnpny Y No 3,951 (81.9) 6,515 (87.1)

1) Yes, have smoked more than 5 packs of cigarettes (100 cigarettes) and is still smoking.
3) Yes, for the 5™ survey period, eat breakfast for both of yesterday and today, for the 6! survey period, eat
4) Yes, eat out more than once in a day.
6) Yes, take mild physical exercise of 30 minutes more than 5 times in the recent week.

a month for the last year.
breakfast only for the yesterday based on the survey day
more than 5 times in the recent week.

2) Yes, had drunk alcohol more than oncein

5) Yes, take walking of 30 minutes
7) Yes,

take severe physical exercise of 20 minutes more than 3 times in the recent week.

Table 2. Milk, dairy product intake and prevalence of chronic dis-

eases (%)
Adult
Item Total

Male Female

=200 16.4 152 17.7
Milk intake (g/day) 0.1~199.9 6.4 4.7 8.1

0 77.1  80.1 742
211 195 22.8
E]f;rzep(rs;*;;;)s (including m"k) ~1999 182 152 212
0 60.7 653 56.0
Prevalence of hypertension 23.5 342 16.8
Prevalence of hypertriglyceridemia 27.7 418 18.3
Prevalence of low HDL-cholesterol 35.5 269 41.3
Prevalence of diabetes 25.9 347 20.2
Prevalence of abdominal obesity 23.6 27.4 21.2
Prevalence of obesity 33.0 403 28.1
Prevalence of metabolic syndrome 15.5 21.0 11.9

Fx7} og=tol] wlsl 0.538) (o)Af

HDL-Z¥| 2 &2
1.894)] =) oA o2 ettt

71 ol i3

Table 3. Logistic regression results of milk, dairy products intake
and prevalence of chronic diseases on the sex groups and odds

ratio ORs (95% Cl)

ltem Wald %2 Male vs. Female
Milk intake (=200 g/day) 23.1"" 1.48(1.26,1.73)
Dairy products intake (=200 g/day) 11.9™ 1.21(1.09, 1.3¢)
Prevalence of hypertension 554" 2.63(2.43,2.85)
Prevalence of hypertriglyceridemia 973" 3.52(3.26,3.81)
Prevalence of low HDL-cholesterol 227" 0.53(0.49, 0.57)
Prevalence of diabetes 370" 2.20(2.03, 2.39)
Prevalence of abdominal obesity 110 1.58 (1.45,1.72)
Prevalence of obesity 287" 1.91(1.77,2.06)
Prevalence of metabolic syndrome 303 2.23(2.04, 2.44)

NS: not significantly

ORs: odds ratio

95% Cl: 95% confidence interval
*p <0.05, *p <0.01, **p <0.001

3l ARSI ARSI, s B AASES AHHFE =2
A2 SRS AASE A= Table 49} 2T} G719

8 18 FHEC wSTE, F9, =7 7471 AHE

o] F21¢1 JEFS vXE Ao E Yehth &, wEsFE
o] e, BlETAke 735 A 19%, S%LEHLHEL



Table 4. Logistic regression results of prevalence of diseases on socioeconomic factors, eating behaviors, and physical activity levels

Hypertension Hypertriglyceridemia Low HDL-cholesterol Diabetes Abdominal obesity Obesity Metabolic syndrome
Wald 72 (9597'52” Wald 2 (9;?;2” Wald 2 (959;50) Wald 22 (9597'le) Wald 2 (9?7'52') Wald 2 (959;50) Wald 72 (9?7'52”
Male
mevi”.f.;ﬂ © 223 (0.9]5,] 13.33) 0.16 (0.8]8.,0 12.21 ) 054 (0.916,0 17.27) 0.41 (0.8]9',0 16.26) 7857 .014.,]{4.26) 888" | _019',218.51 ) 080 (0.916,0 19 31)
(ELcjaU\;Cv]:iE%h) 727" (0.7%,8 (;.94) 0.93 (0‘8%? 1].08) 0.5 (o.91i0 16.26) 3270 (0.5%,6573) 283 (0‘9]9',0 19.20) 855" (1.018.,215.46) 272 (0.7%,8ﬁ03)
?@2%2 glo) 5407 .og? 10.40) 813" (0.6%,8 (;.94) 7.338" (0.6%8 894) 117 (0.913',O 19 29 0¥ (0.8]9.,0 17.26) 1.87 (0.92,]1].29) 1.78 (0.7%,8 19 08)
{?'Zf?f lN(ir)mkmg 40.10™ (0.4%,5 5.64) 2050 (0.5?{,6578) 3130 (1.4;,72].07) 1130 (0.5(;,78.86) 099 (0.7%,9 1].11) 246 (0.7%,8 f‘.o4) 10.50° (0.5%,6(?.86)
?;ee?tfsorj:)) 210 (0.9]4,] 19 48 O (0.8]8',0 19.35) 001 (0.7]8',O 1].26) 0.12 (O.82,O 15.32) 603” (0.5%,7(;94) 1.47 (0.7%,8 18.09) 359" (0.6%,719.01 )
(E\?;Lni %Lg) 0.44 (0.910',0 15.23) 0.24 (0.8]95,0 12.21) 0.19 (o.sg,o 13.22) 11 (0.9]3',0 19 29 19 (0.7%,9 10.07) 830" (0.6%,8 8.93) 046 (0.7%,9 14.1 2
m;”j? geas)cmy 271" (0.918,] 14.33) 217 (0‘7?5',8 17.04) 1.69 (0.705',8 r.oa) 1.67 (0.7%,8? og O (0‘8%,9 17 15 052 (0.8?.,914. 10 970 (0.7%,?1 1)
(Arﬁidviz?ef)hymd o 210 (0.6%,8 13.07) 664" (0.5?{,7892) 247 (0.5%,8 ?.06) 1.02 (0.62{,8 18.15) 254 (0.506;?10.06) 037 (0.7?',914.20) 843" (0.4%,6885)
m%hvgr;g}cm ocmy 043 (0.7%,9 13.14) 732" (0.6%,7393) 1:90 (0.6%,8 16.07) 001 (0.81)',0 10.23) 416" (0.6?-,7(?.99) 003 (0.8%,918.20) 3.00° (0.6?{,8 1].03)
Female

nﬁim;me 3380 (0.53,6374) 16,107 (0‘6?-,73.85) 21307 (0.6%,7585) 17707 (0.6%,7883) 6560 (0‘6(;,7578) 45907 (0.5%,6571 ) 48307 (0.4%,5364)
I(Elitis(\j:airth) 10200 (0.3%,3 3.46) 6630 (0.3%,4(;56) 250" (0.6%,7584) 53.70" (0.4%,5 8.60) 20300 (0.5%,5363) 13200 (0.3(3{,4847) 8690 (0.2%,3 5.43)
?\2(;'3? No) 0.02 (0.7]2',o ]8.46) 16.50 (0.3%,5372) 0.13 (0.811.,0 16.37) 0.09 (0.6%,9 18.36) 1:25 (0.5%,8 {4.15) 025 (0.6%,914.25) 241 (0.5%,717.08)
fY'Zfo lN?ar)mkmg 3.047 (0.9132?34) 236 (0.913,]?.33) 5000 (1.32,51?’.73) 429" (0.7%,8 399) 447" (1.011',118.38) M 09408 9% (1.1]1‘,3 13.59)
?;thiorjl) 0.31 (0.8]4.,] 10.38) 0.61 (0.8]3,]12.43) 47 _o]f,212.47) 0.33 (0.7%,9 13 19 130 (0.91)',]17.50) 071 (0.8]8.,0 19.36) 0.3 (0.8]2',] 1].46)
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m%hvrs)%ssi)ml ociy 276 (o,é(z){,8 12.04) 460" (0.5%,7392) 660" (0.6(:;,7395) 303 (0.9155,2 13.54) 0.02 (0.8]1',0 1].27) 272 (0.9;,]?.43) 1.74 (0.6%,8 13.09)

ORs: odds ratio

95% Cl: 95% confidence interval

*p<0.1, *p <0.05, **p <0.01
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Table 5. Logistic regression results of milk and dairy products on socioeconomic factors, health & eating behaviors, and activity levels

with stepwise selection method

Male Female
Independent variable MilkT? Dairy product? Milk Dairy product
B ORs B ORs ORs B ORs
(95% Cl) (95% Cl) (95% Cl) (95% Cl)

Intercept 1.11 1.17 0.71 1.06
House income (Low vs High) -0.217 0.66 (0.45,0.97)
Eating out (Yes vs No) -0.18™ 0.69 (0.49, 0.99)
Walking activity (No vs Yes) 0.19" 1.47(1.02,2.12) 021" 1.53(1.05, 2.24)
Medium physical activity (No vs Yes)
High physical activity (No vs Yes) 0.16" 1.38 (1.01,1.91) 0.28" 1.74(1.21, 2.49)

*p<0.1, *p <0.05 **p <0.01
ORs: odds ratio
95% Cl: 95% confidence interval

1) Milk intake group: Low group — milk intake < 200 g/day, High group — milk intake = 200 g/day

2) Dairy products intake group: Low

group — milk and dairy product intake < 200 g/day, High group — milk and dairy products intake =200 g/day
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Table 6. Logistic regression results of prevalence of diseases on socioeconomic factors, eating behaviors, and physical activity levels by

milk intake

Hypertrigly-

Hypertension ceridemia

Low HDL-
cholesterol

Abdominal
obesity

Metabolic

Diabetes
syndrome

Obesity

ORs Effect ORs Effect ORs

Effect

ORs Effect ORs Effect ORs Effect ORs Effect

Male
House income
(Low vs High)
Education
(Low vs High)
Smoking
(Yes vs No)

Alcohol drinking

(Yes vs No)

Breakfast (Yes vs No)
Eating out (Yes vs No)
Walking activity

(Novs Yes)

Medium physical activity
(Novs Yes)

High physical activity
(Novs Yes)

0.81 FC

1.20 FC 081 FC 0.80

0.52 PC (0.47)" 0.65 PC (0.63)"
FM
0.70 PC (0.51)"

0.76 FC

FC

1.71 PC(1.42)" 0.70

1.14 FM 1.28 FM

0.62 PC (0.44)") 1.09 FC 108 FC FC

FC 0.69 PC (0.56)"

074 FC 0.79 PC (0.59)"

0.80 PC (0.73)")

0.60 FC

0.78 FC 0.81 FC

Female
House income
(Low vs High)
Education (Low vs High)
Smoking (Yes vs No)

Alcohol drinking

(Yesvs No)

Breakfast (Yes vs No)
Eating out (Yes vs No)
Walking activity

(Novs Yes)

Medium physical activity
(Novs Yes)

High physical activity
(Novs Yes)

0.63 NE 072 PC 0.75

0.39 PC(0.35)" 0.47

0.53

NE
FC

0.75

1.15 FC

1.22

1.42 FC 1.36

0.88

0.66 PC(0.37) 081

0.82 FM 076 FM 0.79

FC
FC

1.53 PC(1.39)" 0.84

PC
PC

PC

PC

FM

070 PC(0.59)" 0.72 PC(0.59)" 062 NE 053 NE

050 NE 059 PC(0.43)" 040 NE 035 NE

FC 1.18 FC 1.33 FC

1.45 FC 1.34 FC 1.52 FC

FC

1.22 FM 1.18 FM

1) Odds ratio after adjusting the control or mediator effect
ORs: odds ratio

FM: fully mediated, PM: partly mediated, FC: fully controlled, PC: partly controlled, IE: interaction effect, NE: no effect
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