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Serum Total Cholesterol Levels and Related Factors in a Rural Adult Population

Soon Ki Ahn, Byung Yeol Chun, Sin Kam, Dae Gu Jin, Jong Yeon Kim
Department of Preventive Medicine and Public Health, Schoot of Medicine, Kyungpook National University

Objectives : To investigate the total cholesterol levels and  circumference, WHR, BMI, and menopausal status were
related factors in a rural adult population. significant risk factors (p<0.05). In muitiple linear regression
Methods : 3,207 adults{ 1,272 men and 1,935 women) were  analyses, waist circumference (p<0.01), BMI (p<0.01), and coffee
examined in 1997. Their heights, weights, and fasting serum total  intake (p<0.05) proved to be significant risk factors in men.
cholesterol levels were measured, and their body mass indices  Whereas, menopausal status (p<0.01), BMI (p<0.01), herbal drug
were calculated. A questionnaire interviewing method was used to  history (p<0.01}, amount of food intake (p<0.05), waist

collect risk factor data. circumference (p<0.05), and alcohol consumption (p<0.05) were
Results : The mean value of total cholesterol were 190.5 mg/dl,  significant risk factors in women.
and 198.8 mg/dl, and the age-adjusted prevalence rates for Conclusions : The significant risk factors, for both men and

hypercholesterolemia (above 240 ngfdl) were 13.7% and 10.2%,  women, relating to the serum total cholesterol were waist
in men and women, respectively. From simple analyses, age,  circumference and BML Thus, for the reduction of serum total
educational level, coffee intake, amount of meat and food intake,  cholesterol level, it is recommended that health education for the
waist circumference, waist-hip circurference ratio(WHR), and  control of obesity should be implemented.

body mass index(BMi) were significant risk factors in men (p<0.05) .

relating to serum total cholesterol levels. In women, age, Korean J Prev Med 2002:35(3):255-262
educational level, hypertension history, diabetes history, herbal

drug history, amount of food intake, alcohol consumption, waist ~ Key Words: Cholesterol, Obesity, Life style
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Table 1. General characteristics

Male Female
Variable No. of No. of p-value*
. % . %
subjects subjects
Age(year) 0.015
30 ~ 39 101 79 155 80
40 ~ 49 192 152 271 143
50 ~ 59 313 24.6 572 296
60 ~ 69 414 325 614 317
=70 252 198 317 164
Education level 0.001
No education 250 19.7 861 4.5
Elementary school 646 509 876 453
Middle school 230 18.1 146 76
High school and over 142 112 50 26
Economic status 0023
High 43 34 57 30
Middle 779 613 1,100 569
Low 449 353 775 40.1
Total 1272 1000 1,935 1000

* p-value by Chi-square test.
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Table 2. Prevalence rate for hypercholesterolemia by age and sex z1o)7} YA (p<0.05). AHEF A=
Male Female : 604 ©]4e] =9lo] YAlolA 52.3%, &
et Noof Tt Noof o puiiet ol 481%2 el H B9kE, 9
30 ~ 39 1i)1 168 1J55 58 0.006 e g2 Foto] 19.7%<1H
~ E B h o o = o)
40 ~ 49 192 135 277 72 0.027 AL 44.5%= AQYAA Fo] B
50 ~ 59 313 12.1 s72 164 0.094 U AAE e e F T
60 ~ 69 414 94 614 18.6 0.001 O] 613%?_1 [ﬂ }ﬂ,sﬁ O%Ké% 569 OO]%‘\
>70 252 9.5 317 145 0074
Crude Rate 1272 113 1935 146 0.004 T+ (Table 1).
Age adjusted Rate 13.7 10.2 My RN AQEWUE oW
(95% CI") (106~16.9) 84~119) 2.8 IBAHEET #¥E
* p-value by Chi-square test 161—/\3 _0,] o] Egﬂ;ﬁ y_%gﬂigﬂ%fg% _ﬁ_

'CI :Confidence Interval

HEL 137%2 49 102%0] H]3
Ekou 408 felF Aol

Table 3. Serum total cholesterol levels by general characteristics, past disease e E AW g3 ApEEE O
history and herbal drug history Ak P2 A Do 2 ERT A

WMES vlusE, 30~30404 Py

o

Male Femal -
Variable No. of No . of — p-value* 168%3 o8s] 58%n4 ol =
subjects Mean  SD' - pvalue® gy Mean - SD! ko (p<0.01), 40~494 A G4
O =)
Agelyear) 0021 - 0001 135%= 49 72%ET% £t =
30 ~ 39 101 1982 3940 155 1799 3398 9ro ] (p<0.03), 50~594 ol A= FAo|
40 ~ 49 192 1916 38.09 277 1864 3489 121%2 3A¢ 164% 0 o]} zlo =
50 ~ 59 313 1929 3974 572 - 2033 3554 oo 01 04 }\9]-‘/:;‘2‘_ ]- ]
60 ~ 69 414 1897 3606 614 2039 3724 S ot, 60~69401 4 d4do] 94%=
>70 252 1849 3548 317 20011 3372 Aol 186% 1T} Q38 GolaHA ¥t
Education level 0.026 N 0.001
: 57 Aol 4] LAY
No education 250 1853 36.11 861 2027 3594 -+ (p<0,01),70/(-]] o] ooﬂ 1 = °o] 9i5%
Elementary school 646 1902  37.40 876 1977 3665 Z oJA 9] 145%1} Yok at EA S
Middle school 230 1930 3893 146 1859 3576 o3 oolglx] 9o able 2).
High school 142 1963 3825 50 1902 33.17 —[T/] ]- ] WA}E} (T )
Economic status 0419 0.297
A X232 = [e2]=10.5|
High 43 1919 4132 : 57 197.1 3263 3 =20 0 EE‘lliEﬂExIQ‘]‘ E‘—}_‘
Middle 779 1915 3685 1,100 1979 3592 EX
Low 449 1886 3847 775 2004 3742 L I
Hypertension history 0.506" 0.001* dAe 84 FZH2HE JTAE
;es | 192 1888 3829 glg ?822 gzzg 190.5 mg/dl 2, 01/\5]_04 198.8 mg/dl E‘:]'
o] 080 1908 3745 151 ) . o o= ol VA -
AN 3
Diabetes history 0345 0018' “_T’]_"M] ST (p<0.0D). A
Yes 43 1959 4345 82 2082 3807 A 222 B9 S8 BHA O
No . 1228 1904 3733 1853 1984 36.34 : %T\:‘ ??]_E'_Z-'} 5"3*&?—%—3— ?i%‘, t'i}x?_:lv o]
Herbal drug history 07591 0.001* ~ 3 .
Yes 532 1901 3811 837 2022 3675 ATh. &, dHEZE 30~394¢1A
No 740 1908 3721 1098 1963 3605 1982 ng/dl, 40~394 4 191.6 ng/dl,
Total ' 1272 1905 37.57 1,935 1988 3646 0.001 50~59491 4 1929 mg/dl, 60~69A49]
* p-value by Analysis of Variance, ' p-value by Student’s t test X Al o] Aloll &
¥ SD:Standard Deviation 1 189.7 mg/dl, 70 -"_ ] © o]] 1 184.9 mg/
dIEA, Qo] S7VE4E ZHasigion
gA%HoR §o9 Joj nY
FaAeAE Al ved 234 A 1 (p<0.05). H P2 7oA 1853 ne
U sPud Age a5y e Jdl, 25 HTEYNA 1902 ng/dl, 53
Stk 0] $ASF oigel Qg =y L HEH SN 2EQIA 1930 n/dl, 5T o]
3 AEEE] 2 FE 13t HA AT ddAE £ 3207900, 3 AAolA 1963 ng/dl £ So] F/HETE
3} Aoz 8% 3 gFAFIAE o] 1,272%(39.7%), 9A°] 1,935%  FYstA F7EtAT (p<0.05). 1Y
Mg AAEad (603%)0|tt. A7 iidate] duzt  AAR F, 18Y ¥E, 3 WY,
AFETS B, AAH $EL 49T B B4AL 499 Ao} A
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(Table 3).
XA B FZY2HEX G F9

¥t WY 3
Atk &, AHHE &=
ng/dl, 40~4947} 186.4 ng/dl, 50~59
A7} 203 3 ng/dl, 60~6947} 2039 mg/
dl, 123 704 o]4e] 201.1 mg/dlE
Ao F7Hgel wet fosiA =9ke
B (p<0.01), 53] 40~4949] H]&| 50
A o)A B FZY2HEA F
Zo. s 2 e 2ot 202.7 mg
/dl, 2580 ZEAAA 197.7 ng/dl, 58
AEAo)AM 1859 mg/dl, 1S 8tWZEY 0]
Aol 1902 ng/dl 2 Gol3F FolE B
R (p<00D). AN TEY BEHo
AE A% 2058 mg/dl 2 18R Y= A
£9] 1969 mg/dlol v Fo5HA =k
o8 (p<001), G W] Yt A
7} 208.2 mg/dlEZ 18X ¥E= ALY
198.4 mg/diol Hl3| felsiAl E=5toH
(p<0.01), 3tk ShA) o}4 B43h
7} 2022 ng/di2 1BRA %= A
196.3 mg/diol W& §o8tA =
(p<001). T} AR F2L
ol 7} 919tk (Table 3).

4. Y FEEAHSK Hojs

Ao &/ AFHE 7338 ol He
T4 F 128 HE 79 A 9 g
o] Z+z} 192.8 mg/dl, 192.5 mg/dl,
185.5 meg/dIE 93t o)/} it
(p<0.01). Al glojx= wiEd]
T, A% 9 3, A4 HE T AR
o 84 #ZY2HE FaAe 44
195.5 mg/d!, 188.5 mg/dl, 187.9 mg/dl Z
g Aot AT (p<0.05). 1L
AAHFAE, o+ € 2FEEAH, I
o 2 oA, AN, AAEHS F
ol gk kel 7k GiSiTh (Table 4).

Aol A AL QlojA e e o
1, A%s] W 1L AA 9 7 ALl
4 FZ2Y2HE HTAE 47 1995
ng/dl, 199.7 ng/dl, 1934 ng/dIZ §-)3
Zol7} AT (p<0.05). 1t A A4

A%, $4 2 2F2EHH, 79, 3Y

21 _éod

Table 4. Serum total cholesterol levels by dietary habit

Male Female
Variable Nq .of Mean SD' p-value* No.. of Mean  SD! p-value*
subjects subjects

Salt 0076 0.688
Salty 509 1911 38.10 580 2000 3620
Moderate 545 1920 3786 939 1984 3663
Slightly salty 218 1853 3526 415 1983 3652

Milk 0434 0.115
Daily 30 1957 3858 33 2093 3571
Sometimes 270 1925 3950 268 2013 3707
Rarely 971 1898 3701 1633 1983 3635

Yogurt 0291 0.560
Daily 11 2082 3330 21 1940 3739
Sometimes © 231 1901 3986 321 2005 3545
Rarely 1028 1904 3708 1593 1986 36.66

Vegetables and fruits 0.095 0.648
Daily 522 1914 3895 980 1987 3634
Sometimes 682 1907 3624 888 1993 3653
Rarely 67 1809 3945 65 1950 38.18

Meat 0.009 0.847
3 times/week 197 1928 3746 76 2006 3285
1-2 times/week 706 1925 3797 737 1984 3703
Rarely 369 1855 3648 1,120 1991 3631

Fish 0282 0.061
3 times/week 152 1907 3747 143 2037 3879
1-2 times/week 681 1919 3752 839 1969 3640
Rarely 438 1882 3770 952 1998 36.11

Amount of food intake 0.008 0042
Large 380 1955 3831 531 1995 35.18
Medium 692 1885 36.79 LISI 1997 3696
Small 200 1879 38.15 250 1934 3639

Eating habit © 0759 0.1301
Regular 1,112 1906 3775 1599 1994 36.58
Irregular 160 1896 3640 336 1961 3584

* p-value by Analysis of Variance, 'p-value by Student s t test

*SD:Standard Deviation

OB A3, 57, S, s E F

9|3k zpo] 7} U1t (Table 4).
5. 8% FSYAHENY YESH

FAAA A e wAE I, 7
AlE T, 79 BAA B oo 4
194.8 mg/dl, 194.8 ng/dl, 186.1 ng/dI =
9 Zpol7} UARTh (p<0.01). 1}
L3, 39, ¢%, 2AEY A AR E f931
Atol7h itk g dgelsaul 7t 0.9
ol el =4 EH FEY2HE WA
= 196.9 mg/dl 2 0.9 0]3}¢] #¢ 184.9
mg/dl BT} olatAl =9kem (p<0.01),
Ad Ao g FFoA vuhr
203.5 mg/dl, 73’372 188.4 mg/dl, A A|
T 1788 ng/dl 2 v]ukrol A 938}
A E¢ (p<0.01). S EH7} 94 e

o)Akl & 201.8 mg/dl 2 94 em 1)l
72 1889 mg/dlo] H]8) S-olahA =9
t} (p<0.01)(Table 5).

AN &5 AdolA A &5,
JA SFT, ST T 47 84 2
d2HE A= 44 206.2 mg/dl,
2119 ng/dl, 1980 ng/dl 2 )3 z}o]
£ 2R (p<001). 2, B4, 5,
2EYL Axe Fo3 Apolrt gt
s dgol=HH] 7} 0.85 o]l 7o) &
A FZY2HE A 2019 ng/dl 2
0.85 o321 79} 1955 mg/dl Bt} 42l
3HAl Eokom (p<0.01), A F Ao
gt BRolA Hgkl & 205.5 mg/dl,
AT 197.8 mg/dl, AAFQ) F&
186.2 ng/dl 2 H]5HFoA F-2J3HA =3t
T} (p<0.01). 32 E#7} 80 em ©]AF¢
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Table 5. Serum total cholesterol levels by life styles

Male Female
Variable Nq. of Mean SD' p-valuc* No.. of Mean  SD' p-value*
subjects subjects

Alcohol consumption 0.644 0.004
Current drinker 693 189.7 3883 150 2062 38.19
Ex-drinker 199 1903 3571 30 2119 4241
Non-drinker - 380 1920 3622 1,753 1980 36.13

Smoking 0433 0.135
Current smoker 754 1897 3800 105 2032 38.14
Ex-smoker 274 1931 3724 21 2109 4677
Non-smoker 244 1899 36.64 - 1809 1985 3621

Coffee intake 0.001 0.112
Daily 225 1948 36.33 49 1971 3808
Sometimes 407 1948 3724 22 1892 3976
Rarely 638 1861 37.69 1853 1989 3639

Exercise 0.648 0440
>3 times/week 9% 1919 3383 190 2015 3805
1-2 times/week 57 1945 4031 374 1955 3644
Rarely 1,116 1902 37.78 1,368 1993 36.18

Stress 0.845 1 . 0.2821
Low 1026 1906 37.15 1320 1983 36.56
High 239 1901 37.17. 608 2002 3537

WHR 00017 0001'
<09(female: 0.85) 678 1849 3668 919 1955 3560
>09 592 1969 37.63 1015 2019 3697

BMI . 0.001 0.001
<200 - 183 178.8 - 32.86 231 1862 3435
200 ~ 249 789 1884 3763 1080 1978 3544
=25 298 2035 36.69 620 2055 3742

Waist circumference 0.001' _ 00011
<94 cm(female: 80 cm)1,113 1889  37.26 853 1925 3655
>94cm 159 2018 3796 1082 2038 3538

Menopause 0.001"
Yes 1433 2034 3589
No 494 1856 3493

* p-value by Analysis of Variance, p-value by Student s ¢ test
SD, Standard Deviation; WHR, Waist-Hip Circumference Ratio; BMI, Body Mass Index

Table 6. Multiple linear regression analysis for serum total cholesterof levels and
its related factors in male

Independent variables B SE B p-value
Waist circumference(cm) ‘ 0.563 0211 0.120  0.008**
BMI' 1612 0620 0.119  0.009*%*
Coffee intake(rarely=0, yes=1) 5.528 2.198 0074 0.012*
Meat(No=0, 1 times/week=1) 4.886 2.631 0.059 0.064
Alcohol consumption(no=0, yes=1) 4114 2374 0050 0.083
Vegetables and fruits(rarely=0, yes=1) 7258 4683 0043 0.121
Smoking(no=0, yes=1) 3603 - 2739 0038 0.189
Hypertension history(no=0, yes=1) 3234 298 0031 0279
Fish(no=0, 1 times/week=1) -2535 2523 -0.032 0315
Age(year) -0.106  0.107 0034 0324

Amount of food intake(small=0, medium+large=1) 2580 -2893 0025 0373
._Educational level(no=1, elementary=2, >middle=3)  0.404 1.798 0007 0.822
Adjusted R=0.061, F=1547, p-value=0.001
* p<0.05, ** p<0.01, t BMI, Body Mass Index

o] 2038 ng/d/E 80 em MR Fo  (p<001). B F oA¢ FH Iy~
192.5 mg/diol] W& oA w3t EE HdA= 2034 g/diz A7 AHQ

o}xe] 1856 ng/dl BT} $J3HA E%
t} (p<0.01)(Table 5).
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FA14, A9 ATt
st %?% (p<001), A A
7t F5E (p<O01), A E A E
7k A9 ¢tutrls Al Hl# (p<0.05)
33 FEU2HEA7 FYsHA =34
(Table 6).
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MAHAEE EYHSGE 3o 3=H
HJH\:JI—-E A]BE?S]— q"F}\ oﬁ‘ﬂ ooﬂ}‘i
e Hee AA, AAAA S, FF B
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(p<0.01), AZ A7} 25 (p<0.01),
SRS A 1d 74204 o] M2 A
7b 2382 ¥ Ao wjg (p<0.01),
AApgko] HAY W2 B47F A2
75 vl3 (p<005), HALF 5 &
A SFAZL vEFAke H)E (p<0.05),
s Ed7t F55 (p<005) 4 F24
ZHEA 7} 9 3HA =9kt (Table 7).

ZY2HE HTA = 1905 ng/dl 0|1,
o] 198.8 ng/dlo|QT}. o] Kim 5
[21]0] 1991 3%E 1993 d7H2] 304~
64744 71 % X9 o g R s U
& doE 2AG A E49Y
184.4 ng/dl, 549 1892 mg/dl R},
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Table 7. Muitiple linear regression analysis for serum total cholesterol levels and

its rélated factors in female

Independent variables B SE 8 p-value
Menopause(no=0, yes=1) 14963 2698 0.180  0.001**
BMI! 1.331 0383  0.119  0.001**
Herbal drug history(no=0, yes=1) 4.789 1617 0065  0.003**
Amount of food intake(small=0, medium+large=1) 6.252 2432 0.058 0.010*
Alcohol consumption(no=0, yes=1) 6.201 2.830 0.049 0.029*
Waist circumference(cm) 0.286 0.145 0.066 0.049*
Diabetes history(no=0, yes=1) 7.286 3983 0040 0.068
Hypertension history(no=0, yes=1) 2.761 2059 0031 0.180
Coffee intake(no=0), yes=1) 2.162 1854 0027 0244
Age(year) 0.108 0.119 0035 0.363
Education level (no=1, elementary=2, >middle=3) 0988 1588 -0018 0.534
Smoking(no=0, yes=1) 1.513 3.391 0.010 0.655
Fish(no=0, > 1 times/week=1) 0522 1671 0007 0.756

Adjusted R=0.090, F=7 .86, p-value=0.001

* p<0.05, ** p<0.01, ! BMI, Body Mass Index

Park & [22]¢] 1992\del] AT A
304 o4 oz FAG EA
152.8 mg/dl, o34 1618 mg/di BT} o =
9k, Sohn Z [12]¢] 19994 Azhdw
FOIE A 304 olg o XA
3 34 192.1 ng/dl, 94 198.5 mg/dIQ)
A% e 2 oy wsaaA e
e o Wtk 1998 FRAGAY Y
2ZA A3 [1]9) W2 YA 194.8 mg/dl,
oAl 2094 ng/dl 2 Y BF B A4
37} thh ggteh gelA 90dd) % F
EXGRGE B2 FXGoH, AFA7
7b g EAAGRE & o)z} gN
= o) FEA9Y ¥Y FZY2H
EX7} wobrl Ao A4S & gl
o)g NEU~HEYS FHER Y]
SHd, & A7 Ae dHEARY
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