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ABSTRACT

Objectives: The prevalence of hypertension in Korean rural elderly was significantly
higher than that of the general population. Determining the potential risk factors of
hypertension would be useful for managing and improving the treatment and prevention
of hypertension in rural areas.

Methods: We studied 336 elderly individuals 110 males, 226 females) aged between 65
years and 95 years residing in the rural area, S-gun Jeonbuk. Health-related habits,
frequency of intake of food groups, nutrient intakes, anthropometric and biochemical
measurements were assessed. Subjects were defined as hypertensive if SBP was > 140
mmHg or if DBP was >90 mmHg or take an antihypertensive drug.

Results: The rate of prevalence of hypertension in the study group was 51.8% (male
40.0%, female 57.5%). The risk of occurrence of hypertension was higher among
females (OR, 1.98), 75 years old or older (OR, 1.62), BMI >25kg/m* (OR, 2.84),
acceptable range (upper end) of body fat (OR, 2.29) and unhealthy (too high) range of
body fat (OR, 3.28), hypertriglyceridemia (OR, 2.17) and hypercholesterolemia (OR,
5.42), low protein intakes (OR, 1.78). However, health related habits, frequencies of
intake of food groups and most nutrient intakes except for protein did not show any
significant relationship with the occurrence of hypertension.

Conclusions: To reduce the risk of occurrence of hypertension among elderly
individuals in rural areas, it is needed to avoid increase of body fat, 25 or higher BMI
(kg/m?) and hyperlipidemia and low intake of proteins.
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Table 1. The number of study subjects

Male Female Total
Normotensive subject” 66 ( 60.02 96( 42.5) 162( 48.2)
Hypertensive subject? 44 ( 40.0) 130( 57.5) 174( 51.8)
Total 110(100.0) 226 (100.0) 336 (100.0)

1) Normotensive subject: SBP < 140 mmHg and DBP < 90 mmHg

2) N (%)

3) Hypertensive subject: SBP > 140 mmHg or DBP > 90 mmHg
or take a antfihypertensive drug
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Table 2. Anthropometric and biochemical measurements of normotensive and hypertensive subjects

Male Female
Norm" HP? Pvalue Norm HP Pvalue
(N=66) (n=44) (n=96) (n=130)
Age (years) 740+ 529 756+ 57 0.141 749+ 56 75.6t 6.0 0.375
Anthropometric measurements
Height (cm) 1634 62 162.0x 6.0 0.262 147.5t 56 147.7x 6.2 0.835
Body weight (kg) 56.9+10.6 59.2+ 8.3 0.234 488+ 7.2 50.8+ 8.3 0.064
Body fat (%) 207+ 7.3 245+ 6.8 0.007** 289+t 70 314+ 7.2 0.009**
BMI (kg/m?) 214+ 3.6 225+ 2.8 0.084 224+ 27 232+ 3.4 0.043*
Waist circumference (cm) 81.0+ 9.8 848+ 7.7 0.037* 79.6t 8.1 81.7+ 8.2 0.059
Biochemical measurements
Albumin (g/dL) 48+ 53 41+ 0.3 0.423 42+ 0.2 42+ 0.3 0.462
Triglyceride (mg/dL) 120.9+£623 119.3+£74.7 0.906 123.0£55.9 138.2+73.7 0.078
Total cholesterol (mg/dL) 16271379 167.9+£39.0 0.488 179.7£33.8 174.7+£38.0 0.303
HDL-cholesterol (mg/dL) 43.0+11.3 450+11.3 0.366 47.1x£11.6 448+ 9.6 0.114
LDL-cholesterol (mg/dL) 95.1+32.7 99.8+33.0 0.462 106.2+328 101.0+32.3 0.238
Fasting blood glucose (mg/dL) 97.1+£32.1 88.3+15.9 0.059 94.1+38.6 90.9+18.1 0.450
HOA1C (%) 62+ 1.0 60% 04 0.220 6.0+ 0.6 6.0+ 05 0.770

1) Nomotensive group: SBP < 140 mmHg and DBP < 90 mmHg

2) Hypertensive group: SBP > 140 mmHg or DBP > 90 mmHg or take a antihypertensive drug

3) Mean = SD
* p < 0.05 **: p<0.0l]
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Table 3. Odds ratios of the anthropometric and biochemical risk factors for hypertension

ol m] % - 295

N (%) Crude OR (95% Cl) Adjusted OR"(95% Cl)
Sex
Male 110 (32.7) 1.00 1.00
Female 226 (67.3) 2.03 (1.28-3.23)** 1.98 (1.24-3.16)**
Age (years)
65-74 174 (51.8) 1.00 1.00
75-84 140 (41.7) 1.65 (1.05-2.59)* 1.62 (1.03-2.55)
>85 22( 6.5) 2.10(0.84-5.27) 1.96 (0.77-4.96)
Anthropometric risk factors
Bodly fat (%)
M: 6-15, F: 9-23 (acceptable-lower end) 56 (16.7) 1.00 1.00
M: <15-<25, F: <23-<32 (acceptable-upper end) 155 (46.1) 2.45 (1.28-4.69)* 2.29 (1.17-4.47)*
M: > 25, F: > 32 (unhedlthy-foo high) 125 (37.2) 3.68 (1.88-7.22)** 3.28 (1.65-6.52)%xx
BMI (kg/m?)
<185 32( 9.5) 1.00 1.00
18.5-22.9 160 (47.6) 1.29 (0.60-2.79) 1.29 (0.58-2.85)
23-24.9 74 (22.0) 1.92 (0.83-4.45) 2.06 (0.85-4.98)
>25 70 (20.8) 2.47 (1.05-5.82)* 2.84 (1.14-7.05)*
Waist circumference (cm)
M: <90, F: < 85 234 (69.6) 1.00 1.00
M: > 90, F: > 85 102 (30.4) 1.90 (1.18-3.06)** 2.10(1.27-3.48)%*
Biochemical risk factors
Triglycerides (mg/dL)
<150 240 (71.4) 1.00 1.00
150-199 60(17.9) 0.92 (0.52-1.62) 0.87 (0.49-1.56)
> 200 36(10.7) 1.97 (0.94-4.11) 2.17 (1.02-4.63)*
Total cholesterol (mg/dL)
< 200 256 (76.2) 1.00 1.00
200-239 67(19.9) 1.01 (0.59-1.74) 0.93 (0.53-1.62)
> 240 13( 3.9) 5.42(1.18-24.92)* 5.42 (1.15-25.47)*
HDL-cholesterol (mg/dlL)
M: > 40, F: > 50 136 (40.5) 1.00 1.00
M: < 40, F: < 50 200 (59.5) 1.60 (1.03-2.48)* 1.31(0.82-2.09)
LDL-cholesterol (mg/dL)
<130 273 (81.3) 1.00 1.00
130-159 49 (14.6) 0.98 (0.53-1.79) 0.86 (0.46-1.62)
>160 14( 4.2 1.25 (0.42-3.69) 1.21 (0.40-3.67)
Fasting blood glucose (mg/dL)
<126 316 (94.0) 1.00 1.00
>126 20( 6.0) 0.48 (0.19-1.24) 0.48 (0.18-1.27)
HPATC (%)
<7 313(93.2) 1.00 1.00
>7 23( 6.8) 0.58 (0.24-1.37) 0.61 (0.25-1.49)

1) Values are adjusted for age and sex.
* p < 0.05 **: p<0.01, *** p < 0001
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Table 4. Odds ratios of the health-related habits for hypertension

N (%) Crude OR (95% Cl) Adjusted OR"(95% Cl)

Smoking

None 257 (76.5) 1.00 1.00

Ex-smoking 44(13.1) 0.59 (0.31-1.12) 0.71 (0.33-1.54)

Smoking 35(10.4) 0.31 (0.14-0.67) 0.40(0.17-0.93)
Alcohol drinking

None 256 (76.2) 1.00 1.00

Drinking 80 (23.8) 1.11 (0.67-1.83) 1.62 (0.92-2.84)
Drinking frequency (fimes/week)

None 256 (76.2) 1.00 1.00

<1 18( 5.4) 1.91 (0.70-5.24) 2.24 (0.79-6.34)

>1-<4 30( 8.9) 0.73 (0.34-1.56) 1.06 (0.47-2.40)

>4 32( 9.5) 1.23 (0.59-2.57) 1.97 (0.86-4.51)
Physical activity (hours/day)

<1 129 (38.4) 1.00 1.00

1-<3 60(17.9) 1.12(0.60-2.08) 1.10(0.58-2.09)

>3 147 (43.8) 0.57 (0.36-0.92)* 0.70(0.42-1.1¢)
Exercise (times/week)

None 247 (73.5) 1.00 1.00

1-4 40(11.9) 1.11 (0.57-2.18) 1.26 (0.63-2.50)

>5 49 (14.6) 1.59 (0.85-2.98) 1.64 (0.86-3.11)
Exercise duration (min/time)

None 232 (69.0) 1.00 1.00

<30 35(10.4) 1.02 (0.50-2.08) 1.09 (0.52-2.26)

30-< 60 26(7.7) 0.83(0.37-1.87) 0.91 (0.39-2.09)

> 60 43(12.8) 1.48 (0.76-2.87) 1.72 (0.86-3.44)
1) Values are adjusted for age and sex.
* p < 0.05
74 o] 1S M) v|X= AFEE Tt v =F 78 A7 Table 58} 2tk BAJSHA] ¢k ORoY
Table 49} 2t} BASHA] 52 ORI SA14 Dwelld A3 AFS BAge OR BF 725k 2lo] & vehdi#] o
19 1ARFvRkS 7|02 3AIRE ol st v dakrel itk
ABE7E F2lsAl e A 2= (OR, 0.57; 95% CI, 0.36— o] B3R (EER) ¥} 2t 94 2 2% (EAR)

0.92) YeRto Al sl 188 13 Sofli= 523 2} ?Jr%v‘i—*éﬁak(ADEﬂZ_i
7FSIATHOR, 0.70; 95% CI, 0.42—1.16). 1 2] ZAE 7

ol

A7 Fus0 adsh B Sl el Afol7t Il

at

S A9} T =
3NED UL ¥ ¥YD MY
TN AR G AT, SOR, T L B, 99 5
AR SR L RAE, D W FAR T HANEE  fels A vk
2AR] 2 AETE 7 18] oy s thAEe

~
FN
o
4N 2
ol ]
—
toit
A,
2=
]IZ: 0
4
=
O
2
:
1o,
=
gt
Az
i3
o
o
oo

&= o3 AFe] ORS
1 =5 3 A3)= Table 59} 7LE‘r

=
= [e) =)
R

Tz MRS 7| 9]

pul H o=

B Gl adsh Bl S =l
2po] 5 vreh A Rttt il AF %o Fd a7 ol
Qlstoll vlsl Fetd o miniel o] wEH A Y1
(OR, 1.86; 95% CI, 1.07—-3.20),
A8 AR S BAE A E 9A FosHAl =} HOR,
1.78; 95% CI, 1.02—-3.12).



Table 5. Odds ratfios of the frequencies of intake of food groups and the nutrient intakes for hypertension
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N (%) Crude OR (95% Cl) Adjusted OR" (95% Cl)
Eating habits (consumption frequency/week)

Meats >once 107 (31.8) 1.00 1.00
< once 229 (68.2) 1.50 (0.95-2.39) 1.29 (0.80-2.09)

Egos >once 147 (43.8) 1.00 1.00
< once 189 (56.3) 1.11(0.72-1.71) 1.04 (0.67-1.63)

Fishes >once 144 (42.9) 1.00 1.00
< once 192 (57.1) 1.25(0.81-1.93) 1.14(0.73-1.78)

Doenjang etc. >once 302 (89.9) 1.00 1.00
< once 34(10.1) 1,57 (0.76-3.26) 1.50 (0.71-3.16)

Legumes >once 203 (60.4) 1.00 1.00
< once 133 (39.6) 0.87 (0.56-1.34) 0.87 (0.55-1.36)

Milks >once 99 (29.5) 1.00 1.00
< once 237 (70.5) 0.76 (0.48-1.22) 0.77 (0.47-1.25)

Fruits & juices >once 212(63.1) 1.00 1.00
< once 124 (36.9) 1.15(0.74-1.80) 1.11 (0.70-1.75)

Nutrient intakes (KDRI)?

Energy >EER 134 (39.9) 1.00 1.00
< EER 202 (60.1) 1.18(0.77-1.83) 1.17 (0.75-1.83)

Protein >EAR 267 (79.5) 1.00 1.00
< EAR 69 (20.5) 1.86 (1.07-3.20)* 1.78(1.02-3.12)*

Calcium >EAR 76 (22.6) 1.00 1.00
< EAR 260 (77.4) 1.35(0.81-2.25) 1.13(0.66-1.92)

Potassium >Al 59(17.6) 1.00 1.00
<Al 277 (82.4) 1.72 (0.97-3.05) 1.42 (0.47-2.66)

Iron >EAR 313 (93.2) 1.00 1.00
< EAR 23( 6.8) 1.23(0.52-2.88) 1.11 (0.27-2.65)

Zinc >EAR 251 (74.7) 1.00 1.00
< EAR 85 (25.3) 1.21 (0.74-1.98) 1.12(0.67-1.87)

Vitamin A >EAR 206 (61.3) 1.00 1.00
< EAR 130(38.7) 0.69 (0.45-1.08) 0.69 (0.44-1.08)

Thiomin >EAR 150 (44.6) 1.00 1.00
< EAR 186 (55.4) 1.25(0.82-1.93) 1.10(0.71-1.72)

Riboflavin >EAR 57(17.0) 1.00 1.00
< EAR 279 (83.0) 0.68 (0.38-1.22) 0.66 (0.36-1.19)

Niacin >EAR 124 (36.9) 1.00 1.00
< EAR 212 (63.1) 1.30(0.84-2.00) 1.07 (0.66-1.73)

Vitamin B, >EAR 188 (56.0) 1.00 1.00
< EAR 148 (44.0) 1.11 (0.55-2.24) 1.15(0.74-1.80)

Folate >EAR 170 (50.6) 1.00 1.00
< EAR 166 (49.4) 0.79 (0.51-1.21) 0.77 (0.50-1.20)

Vitamin C >EAR 154 (45.8) 1.00 1.00
< EAR 182 (54.2) 0.94 (0.61-1.45) 0.89 (0.57-1.39)

1) Values are adjusted for age, sex and % body fat.

2) KDRI: Korean Dietary Reference Intakes: EER (estimated energy requirement), EAR (estimated average requirement), Al (adequate infake)

* P <0.05
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