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A Study on Nutrients Intake and Serum Calcium Concentration
in Perimenopausal Women
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Dept. of food & Nutrition, Ulsan University, Korea

ABSTRACT

This study was conducted to investigate the status of calcium intake and serum calcium level in
perimenopausal women. The age distribution of the subjects was 49~55 years, Daily nutrient intake and
dietary sources of calcium were analyzed by a convenient method and a food frequency questionnaire, At
the same time, fasting blood samples were collected and serum calcium concentration was measured. The
BMD of subjects was measured by Dual Energy X-ray Absorptiometry(DEXA). Fifty percent of the
subjects under 50 years of age(<49 yr group) and 669% of the subjects from 50 years and up(=50 yr
group) were classified as osteopenia or osteoporosis, Intake of energy(p<0.001), protein(p<0.05), fat(p<0.05),
calcium(p<0.01) was significantly different between <49 yr group and =50 yr group. Mean daily intake
of calcium was much lower than the Korean RDA : 949% in <49 yr group and 874% in =250 yr
group. The average concentration of total calcium in serum was within the normal range in <49 yr group.
Serum calcium concentrations were significantly(p<0.05) different between <49 yr group and >50 yr
group, It was noteworthy that serum calcium concentration was positively related to the intake of protein,
fat and calcium, Lettuce, sea mustard, bean-curd, anchovy, radish and perilla leaf was included among the
major sources of dietary calcium. Further investigation is necessary to make sure of the relations between
BMD and serum calcium level and calcium intake,
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Table 1. General characteristics of the subjects

variable N(%)"
Agelyear) 45~49 152(51.7)
50~ 55 142(48.3)
Education none 13( 4.4)
Primary school 140(47.6)
Middle school 81(27.6)
High school 59(20.0)
income(10'won/mon) (100 ‘ 140(47.6)
100~ 200 143(48.6)
200~ 300 7( 24)
Y300 3( 1.0
Occupation Blue color job 20( 6.8)
Sales 23( 7.8)
House wife 219(74.5)
Service 12( 4.1)
Smoking Yes 24( 8.2)
No o v 270(91.8)
Drinking Yes 72(24.5)
No 222(75.5)
Regular exercise Y5/week 48(16.3)
3~4/week 37(12.6)
1~2/week 32(10.9)
none 177(60.2)

" N=204
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Table 2. Anthropometric measurements of the subjects

Variable Mean+S.D."
Height(cm) 15411503
Weight(kg) 5871780
Waist(cm) 83.42+8.35
Hip(cm) 95.77+754
WHR? 0.871+0.16
BMIP(kg/m?) 24711294
IBW(kg)? 483148
PIBW* 121.2+136
SBP®(mm/Hg) 123.32+19.85
DBP™(mm/Hg) 79.61112.10
BMD®(g/cm?) 0.914+0.03

" Standard deviation

2 WHR : Waist-hip ratio

¥ BMi : Body Mass Index

IBW : ideal Body Weight, {height(cm)-100}x0.9
PIBW ! Percent ideal body weight

Systolic blood pressure

Diastolic blood pressure

¥ BMD : Bone Mineral Density

4
5
8

n

Table 3. Classification of the subjects by age and bone status

Group N(%)
Age Bone status
<49 Normal” 76(50.0)
(N=152) Osteopenic” 60{39.5)
Osteoporotic” 16(10.5)
>50 Normal" 47(33.1)
(N=142) Osteopenic” 35(24.6)
Osteoporotic® 60(42.3)

V39 - The subjects were classified as normal, osteopenic or

osteoporotic on the basis of T-score of an individual bone :
normal : T = -10, osteopenic : -1.0 ) T =-25, osteoporotic :
T {-25
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Table 4. Clinical symptoms of subjects{n=294)

Symptoms Never Sometimes Often Score”
(N) (N} (N)  (Mean+SD.)
Y20 sHEAEIC 144 84 66 1.74£0.80
7501 S22 147 98 50 1.6810.75
SEO| UL 109 128 57 183+0.73
&g ML 166 80 48 1524062
7ts0) gEBIcH 177 87 30 1.51+0.68
=0| &} 189 76 29 146£067
=20 Melr 17 131 46 1.77+0.70
A WZSICH 89 119 86 2004077
=0l ot=Lh 81 123 0 2124076
7198 Za 56 150 88 2044069
S| EOHSICH 167 100 27 153+0.66
fEICH 188 74 32 1474069
LS X0 163 112 19 1154042

aist M OfRdCt 220 53 21

" Score : never =1, sometimes =2, often=3
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Table 5. Mean daily nutrient intakes

ups} Ztk didRte] JpdEE A 7R 339 YU
oA A s AFH(AA 50~644) F® vl E o
FE%0] 158683 AFF] 80%2 ¥ JebdT 1
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93%), Elot(AFF] 0%)lAT I JE @R
IbE FEOIAT ol OE 47EAAY HZY [
Aol MFHgo) AvtHoE By =3 Z§9 A$ ¢
€ 972NN Hot g9 HHFE da BA e
BAT AR Fel e A s FFoAL AAE
o A%E 494 o|3ts} 504 oo 2 BFEle A
FHAYEE 94 o3 dFEY JAHANEE A
72§35 FYAZBVNA AAsE AF(Az
20~494) 3} v nE W) FHFo] 164268+26610kilE W
Ao R1%2 A JegE 1 9 @A n)3R
e YYAEC] DU (AFHY 914%), FE(IF
29 %51%), Za (AT 949%) 2 HEw c(IAF
9] 09%)E Jelstth 504 o) A Fe) JEHHA
e A 72 #§52A FLAZFONM MM A
(A2} 50~6441) 2 W1 E o) FEFo] 13965423340k
2 AAF] B5%E w4 §F3A JehgT (@A
9| 1129%) 3 oo (AAH9] 123%)& A T
FYLEL IAFF AR Rie FEIAY 53
FUES Ado] Y Bae AS YA $T4%E @
A Jepst

Nutrient Age(<49 yr) % of RDA? Age(=50 yr) % of RDA Total
Energy(kcal) 1642.68+266.10" 82.1 1396.54 4 233.40"* 735 1523.68+282.20
Carbohydrate(g) 289.21+52.3 NA¥ 260.2+51.34 NA 260.21+53.39
Protein(g) 5030744 914 43.80+8.44* 796 56.53110.15
Fat{g) 32.37+526 NA 24.40%546" NA 28.521526
Iron{mg) 16211474 95.1 11.97+2.84 99.7 13651274
Phosphorus(mg) 8141211224 116.3 790.424128.7 1129 894.14 £ 14375
Caicium(mg) 664.42 1835 949 611.844937" 874 651.75+101.27
Vitamin Bi{mg) 1.00+043 100.0 081066 90.0 0.90+0.16
Vitamin Bz(mg) 1301044 108.3 1.12+043 93.3 1451023
Niacin(mg) 1471427 113.0 1331265 102.3 13.0012.65
Vitamin C(mg) 6362+ 12.7 90.9 60.87+11.7 86.9 59.72+1286
" Mean+SD.

? RDA : Recommended Dietary Allowances
“ NA : Not applicapable
“p( 0.05 * p{ 001, ™ p{ 0.001
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Table 6. Quantity and frequency score of calcium source food
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Variable Quantity” Frequency”
Anchovy 1.08+046" 322+101
Filefish jerky 1.071+0.26 1.194:0.52
White bait 1.021+0.16 1.07+0.36
Milk 1631051 3.19+1.49
Cheese 1.06+0.30 1.13+0.46
Bean-curd 1.804+0.36 2984073
Sea mustard 1.91+0.36 328+0.73
Fish paste 1201040 1.57+0.79
Perilla leaf 1721051 2.791+081
lce cream 1251044 1.62+0.81
Yoghurt 1694052 311%£115
Bean 1.25+0.46 2084122
Kumguat melon 1.32+0.50 1.95+0.88
Sativus 1.69+0.50 228071
Radish 1794044 2.894+0.82
Lettuce 1924042 3224082
Burdock 1.164+0.37 1.59+0.75
Spinach 1.37+049 2261086
Chinese melon 1.851+0.73 2.8311.04
Strawberry 161053 227+078
Apple 1624053 2511091
Sweet potato 1.5010.54 2201084
" MeanxSD.

? Quantity (1 : under, 2 : moderate, 3 : over)
¥ Frequency (5 : everyday, 4 : ) 3/week, 3 : 1~2/week,

21 1/mon, 1 : none)
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Fig. 1. Serum calcium concentration of the subjects
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Table 7. Partial correlation between physical characteristics,
nutrient intakes and bone mineral density of subjects
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‘ BMD(g/cm?)"
Variable
<49 yr(n=152) =50 yrin =142}

Age -01ns -.36™
Height .16ns 38"
Weight 02ns A0
Waist 01ns 18ns
Hip 02ns .19ns
Nutrient intakes

Energy 497 48™
Carbohydrate 21ns 23ns
Protein 56+ 27ns
Fat .i16ns 39*
Iron A4¢ 38*
P A41* A0*
Ca 7l 68
Vit A .16ns 30
Thiamin 19ns 33
Riboflavin .16ns 34*
Niacin A2ns 20ns
Ascorbic acid .08ns 1ns

" BMD : Bone Mineral Density

*p{ 005 * pl 001, ™ p{ 0001 ns : not significant
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Table 8. Pearson correlation between dietary calcium intake,
bone mineral density and clinical symptoms of
subjects(n =294)

Variable Calcium(mg) BMD(g/cm?)"
Y4=0| SEHEICH -121* -032ns
2&01 S2HEICH -009ns -011ns
FE0| Ut -035ns -067ns
&g HEt - 190 -044ns
7150 SHEsic -125* -101ns
=0| &t -104ns -151*
&0| MBICH -118* -167*
/A mEZsict - 11a -079ns
ZHO| Or= Lt - 160" - 197"
7|93 HL -.063ns -.080ns
sl gerellt -029ns -057ns
RESICH -107ns -011ns
g X2t -131* -.043ns
Y mf Ot -063ns -099ns

" BMD : Bone Mineral Density
* p¢ 005 * p{ 001, ns : not significant
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