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A Study on Calcium and Iron Status of Lactating Women

Yoon, Jin Sook® - Jang, Hee Kyung * Park, Jung A
Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

This study was intended to investigate the nutritional status between lactating and non- lactating women, especially
calcium and iron. The subjects were 84 lactating women and 20 non-lactating women visiting a public health center and
hospital in Daegu. Each subject was interviewed to collect the information on dietary intake for 2 consecutive days.
Biochemical assessment of iron status and bone mineral density (BMD) measurement were conducted. Dietary intake
of carbohydrate, potassium, Vit B,, B, Vit C were significantly higher in women during lactating period (p < 0.05).
However, relative intake as expressed by percentage of Korean Recommended Dietary Allowances (RDA) was not
significantly different between the two groups. The dietary intake of iron and calcium were 58.8%, 60.4% of Korean
RDA respectively in women during lactating period. The current food habit score of these women was significantly
higher than that of non-lactating women (p < 0.05). When we compared the quality of nutritional status, the Index of
nutritional quality (INQ) was significantly higher for vitamin By, P in lactating women than in non-lactating women
(p <0.1). Mean adequacy ratio (MAR) was not significantly different between two groups. Dietary variety score
(DVS) was significantly higher in women during the lactating period (p <0.05). There was no significant difference in
biomarkers (Hb, Het, Serum ferritin, Transferrin) related to iron status between the two groups. No significant difference
in bone mineral density (BMD) T-score was not observed. However, it appeared that BMD of lactating women was lower
than that of non- lactating women. (Korean J Nutrition 38(6): 475 ~486, 2005)
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Table 1. Distribution of subjects - N (%)
Group Lactating women"” Non-

] sub- lactating Total
Feeding form  BF FF MF total  women”

N 27 47 10 84

@ @2) (560 20 o

(11,9 (100.0)
1) less than 1 year postpartum '
2) over 1 year postparfum

BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding

Table 2. Comparison of anthropometric characteristics in lact-
ating women and non-actating women

Lactating  Non-lactating
Variables women"” women”  Significance
(n = 84) (n=20)
Age (yrs) 29.4 = 4.27 344 + 243 NS
Height (cm) 160.0 £ 456 159.6 +£ 547 NS
Weight (k@) 56.5+792 532664 NS
Weight gain during  13.4 £ 4.38 11.9 + 4.07 NS
pregnancy (kg)
BMI (kg/m®) 221 £ 297 20.8 £ 1.96 NS
Body fat (%) 265+ 498 257 £3.30 NS

Values are mean + SD

BMI: body mass index

NS: not significantly different by t-test
1) less than 1 year postpartum

2) over 1 year postpartum
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Table 3-1. Postpartum food habit of lactating women and non-lactating women N (%)
i Lactating women" Non-actating women®
No Variables Answer (n = 84) (n = 20) Significance
Yes 44 (52.4) 12 (60.0)
1 Have three meals regularly No 40 (47.6) 8 (40.0) NS
Yes 49 (58.3) 8 (40.0)
2 Have bdlanced meal No 35 (41.7) 12 (60.0) NS
_ Yes 40 (47.6) 6 (30.0)
3 Have fish like anchovy often No 24 (52.4) 14 (700) NS
. Yes - 49 (58.3) 5 (25.0 .
4  Have green & yellow vegetables daily No 35 (41.7) 15 (75.0)
) ) ) Yes 71 (84.5) 12 (60.0)
5 Have fruits daily No 13 (15.5) 8 (40.0)
. ) . Yes 53 (63.1) 11 (55.0)
6  Have milk or dairy products daily No 31 (36.9) 9 (25.0) NS
) Yes 64 (76.2) 6 (30.0)
7  Have seaweed often (more than 4times weekly) No 20 (23.8) 14 (70.0)
. Yes 60 (71.4) 13 (65.0)
8 Have meat, fish, egg, soybean more than twice everyday No 24 (28.6) 7 (350) NS
I i , Yes 16 (17.9) 2 (10.0)
9 Have drinking or smoking habit No 69 82.1) 18 (90.0) NS
. ) Yes 40 (47.6) 18 (90.0)
10 Have coffee or tea daily after meals No 44 (52.4) 2 (10.0)
. . - . Yes 26 (31.0) 8 (40.0)
11 Have boiled rice and cereals daily NoO 58 (69.0) 12 60.0) NS
. Yes 34 (40.5) 7 (35.0)
12 Have instant foods often No 50 (59.5) 13 (65.0) NS
Food habit score : 6.68 = 1.89° 470 +1.22 *
NS: not significantly different by x*test = p < 0.05 significantly different by x*test
1) less than 1 year postpartum 2) over 1 year postpartum
3* p <0.05 significantly different by f-test. Values are mean + SD
Table 3-2. Postpartum food habit of lactating women classified by feeding type N (%)
No Variables Answer BF (n=27) FF (n=47) MF (nh=10) Significance
1 Have three meals reqularl Yes 20 (74.1) 18 (38.3) 6 ( 60.0) .
guiarly No 7 (259) 29 (61.7) 4 ( 40.0)
: Yes 20 (74.1) 22 (46.8) 7 (70.0)
2 Have balanced meal No 7259  25(53.2) 3 ( 30.0)
- Yes 16 (59.3) 18 (38.3) 6 ( 60.0)
3 Have fish like anchovy often No 1 0.7) 20 (61.7) 4 ( 40.0) NS
) Yes 17 (63.0) 28 (59.6) 4 ( 40.0)
4 Have green & yellow vegetables daily No 10 (37.0) 19 (40.4) 6 ( 60.0) NS
) . Yes 25 (92.6) 36 (76.6) 10 (100.0)
5 Have fruits daily No 2( 7.0 1 ©3.4) _ NS
) ) . Yes 22 (81.5) 25 (83.2) 6 ( 60.0)
6 Have milk or dairy products daily No 5 (18.5) 22 (46.8) 4 ( 40.0)
] Yes 24 (88.9) 33 (70.2) 7 (70.0)
7  Have seaweed often (more than 4 times weekly) NO 3311 14 (29.8) 3( 30.0) NS
) . Yes 21 (77.8) 33 (70.2) 6 ( 60.0)
8 Have medt, fish, egg, soybean more thon twice everyday No 6 (22.2) 14 (29.8) 4 ( 40.0) NS
I ) . Yes 1037 14 (29.8) -
9 Have dnn.kmg or smoking habit NO 26 (96.3) 33 (70.2) 10 100.0)
) Yes 7 (25.9) 26 (55.3) 7 (7000
10  Have coffee or tea daily after meals No 20 (74.1) 21 (44.7) 3( 300)
. ) . Yes 9 (33.3) 14 (29.8) 3 (300
11 Have boiled rices and cereal daily No 18 (66.7) 33 (70.2) 7 ( 70.0) NS
) Yes 9 (33.3) 21 (44.7) 4 ( 40.0)
12 Have instant foods often No 18 66.7) 26 (55.3) 6 ( 60.0) NS
Food habit score” 741 £162° 636+ 1.88 620+ 220
NS: not significantly different by x*test * p < 0.05 significantly different by x*-test

BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding
1) Vaiues in the same row with different superscripts are significantly different at p <0.05 by LSD-test
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Table 4-1. Mean daily nutrients intcke in lactating women and non-lactating women

Variables Lactating women” (n = 84) Non-lactating women” (n = 20) Significance
Energy (kcal) 1677.6 4946 ( 77.0 = 21.8) 156829 +£320.6 (792£160) NS (NS)
Protein (g) 626 = 217 (985 +£33.2) 579 = 161 (1053 = 29.4) NS (NS)
Lipid (g) 424 £ 19.1 396 = 192 NS
Carbohydrate (g) 2649 =+ 73.1 2438 *= 362 *
Fiber (g) 543 = 1.78 497 = 126 NS
Ca (mg) ' 528.6 +£271.1 ( 604 % 26.4) 4781 +2349 ( 683 +33.5 NS (NS)
P (mg@) 1007.9 +340.8 (117.0 + 37.8) 9269 =+ 2861 (1324 + 40.9) NS (NS)
Fe (mg) 996+ 3.55( 588 +20.3) 106 £ 3.76 ( 660+ 23.5) NS (NS)
K (mg) 2688.6 + 840.2 21120 = 560.6 >
Vit. A (RE) 706.4 +2953 ( 842+ 358) 6334 *=3982 (905569 NS (NS)
Vit, Bi (mg@) 122+ 041 (1054 + 36.9) 099+ 026 ( 98.5 % 26.3) ++ (NS)
Vit, B, (mg) 1.06 = 0.45( 751 = 27.8) 084+ 034(702=*282) = (NS)
Niacin(mg) 129 = 438 ( 88.1£30.1) 119 = 325(91.6 %250 " NS (NS)
Vit. C (mg) 88.1 = 365 (106.1 +50.2) 660 + 263 (943 +37.5) = (NS)
Cholesterol (mg) 2388 + 1350 2208 +128.0 NS
Carbohydrate (% total kcal) 638 + 622 640 = 719 NS
Protein (% total kcal) 150 = 278 145 = 219 NS
Fat (% total kcal) 222 = 542 21.6 = 690 NS
*: p<0.1, *+: p<0.05 significantly different by {-test Values are mean * SD

NS: not significantly different by t-test ( ):%RDA

1) less than 1 year postpartum

2) over 1 year postpartum
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Table 4-2. Mean nutrients intake as a percentage of Korean
RDA in lactating women classified by feeding type (%)

Variables BF (n = 27) FF (n = 47) MF (n = 10)
Energy (kcal) 779 +214 765+ 23.8 768 £12.7
Protein (g) 979+303 101.1+374 87.6 £13.4
Ca (mg@) 60.6 = 325 60.8 = 24.4 575+174
P (mg) 109.2 345 1251 410 994 =159
Fe (mg) 62,6 = 18.8 558 £ 21.2 630+ 19.2
Vit. A (RE) 80.6 = 29.1 91.0 £ 39.7 62.3 £21.6
Vit. By (mg) 965+ 258 1128 +42.2 945 = 29.8
Vit. B, (mg) 760 £ 353 763 + 248 668 = 170
Niacin (mg) 87.7 £ 226 91.1 £34.8 749 + 209
Vit. C (mg) 922 +254 119.1 £ 605 829 + 254

Values are mean =+ SD

Values in the same row with different superscripts are significantly
different at p <0.05 by LSD-test

BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding
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Table §-1. Comparison of index of nutritional quality and mean
adequacy ratio in lactating women and non-lactating women

Lactating Non-tactating
Variables women" Women” Significance

(n =84 (n = 20)
Protein 1.27 £0.20 1.32 £ 0.20 NS
vit. A 1.10 £ 0.36 1.13 = 0.69 NS
Vit. C 142 =+ 0.64 1.20 £ 0.41 NS
Vit. By 1.39 = 0.41 1.25 £ 026 NS
Vit. B2 0.99 = 0.28 0.87 £ 0.27 *
Niacin 1.16 £ 0.22 1.16 £ 0.20 NS
Ca 0.80 = 0.33 0.85 =0.38 NS
P 1.563 + 0.31 1.67 £ 0.36 *
Fe '0.77 £0.17 0.83 £ 0.26 NS
MAR® 0.78 = 0.14 0.80 £0.15 NS

*: p<0.1 significantly different by t-test
Values are mean =+ SD

NS: not significantly different by t-test
1) less than 1 year postpartum

2) over 1 year postpartum

3) MAR: mean adequacy ratio

Table 5-2. Comparison of index of nutritional quality and mean
adequacy ratio in lactating women classified by feeding type

Variables  BF (n = 27) FF (n = 47) MF (n = 10)
Protein 1.26 = 0.20 1.31 =0.22 1.16 £ 0.07
Vit. A 1.05 + 0.31 1.19'+ 0.38 081 =0.24
Vit. C 1.23 + 0.42 1.60 + 0.74 1.07 =025
Vit. By 1.25+0.23 1.49 = 0.45 1.26 + 0.45
Vit. Bz 0.98 + 0.34 1.01 £0.24 0.89 £ 0.27
Niacin 1.15 £ 0.22 1.18 £ 0.22 0.97 =017
Ca 0.78 + 0.37 0.82 £ 0.31 0.77 ~0.29
P 1.41 = 0.30 1.64 + Q.29 1.31 £ 0.21
Fe 0.81 £ 0.13 0.73+0.15 0.83 £ 0.26
MAR" 0.78 = 0.12 0.78 = 0.15 074 +£0.12

Values are mean + SD

Values in the same row with different superscripts are significantly
different at p < 0.05 by LSD-test

BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding

1) MAR: mean adequacy ratio
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Table 6-1. Comparison of dietary variety score in lactating wo-
men and non-lactating women

<8 FE
gl

)
ooAE‘

>,

Lactating Non-lactating

Variables women" Women® Significance
(n = 84) (n = 20)

DVS 10.7 £ 299 9.63 + 1.97 *

DVS: dietary variety score

Values are mean £ SD

*: p<0.05 significantly different by t-test
1) less than 1 year postpartum

2) over 1 year postpartum

Table 6-2. Comparison of dietary variety score in lactating wo-
men classified by feeding type

BF FF MF
(n=27) (n = 47) (n =10)
DVS 11.8 £ 2.70° 9.81 £ 2.93° 12.3 = 2.66°
DVS: dietary variety score
Values are mean =+ SD
Values in the same row with different superscripts are significantly
different at p <0.05 by LSD-test
BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding
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Table 7-1. BMD T score in lactating women and non-lactating
women

—

. Lactating Non-lactating
Variables women" women” Significance
(n = 28) (n = 20)
BMD (T-score) -1.04+120 -0.66 =+ 0.92 NS

Values are mean + SD

NS: not significantly different by t-test
1) less than 1 year postpartum

2) over 1 year postpartum

Table 7-2. BMD T score in lactating women classified by feeding
type

. BF FF MF o
Variables = 14) h=11 n=3) Significance
BMD ~1.16 £1.22 ~0.90 = 1.34 -097 £ 0.74 NS

(I-score)

Values are mean + SD
NS: not significantly different by LSD-test
BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding
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Table 8-1. Distribution of BMD T-score in lactating women and non-actating women N (%)
Variable Cut-off point Lactating women” (n = 28)  Non-lactating women? (n = 20)  Significance
Normat (> -1.0) 14 (50.0) 12 (60.0) NS
BMD (T-score) Osteopenia (—=2.5<~<-1.0) 11 (39.3) 8 (40.0) NS
Osteoporosis (<—2.5) 3Q(10.7) - NS
NS: not significantly different by x*test
1) iess than 1 year postpartum 2) over 1 year postpartum
Table 8-2. Distribution of BMD T-score in lactating women classified by feeding type N (%)
Variable Cut-off point BF (n = 14) FF(n=11) MF (n = 3) Significance
Normal (>—1.0) 6 (42.9) 6 (54.5) 2 (66.7) NS
BMD (T-score) Osteopenia (—=2.5<~<~1.0) 5 (35.7) 5 (45.5) 1(33.3) NS
Osteoporosis (<—2.5) 3(21.9) - - NS

NS: not significantly different by x*-test
BF: Bregst feeding, FF: Formula feeding, MF: Mixed feeding

ERXNE 71E2E SUTAHE vnd ﬁo}t} 714
A vl 7101**4 BMD 324342 374,
EFoes ERI6E o I dNEE 7 Joﬂ Sk
Q1 zpol7F YehtA] gkt et 24k 1
71990] vlefrlof el vlsl &4 Svhagel &
Fah= Bl&0) A ¥4 velbdth
Table 8-2% +/7194 & FHFHZE o
¥E g Aot BHANTH AF :
7o SNFsh= A S T-—score ANE 4%
s %%ZOE EF3IUE o Al Tl 79
VFERFA] 9okt JEM RG] 1%
tgotatel vlal EaF FuESol gshs
kA A YRkt

3) H FYYH M2 Yoo AE

Table 9-1& /710143 vlf7]094d9] H J&d
B A A335H8 S vebd Zloltk 2 ATeA A o
oHFElE JehE X E2 Hemoglobin (Hb), Hematocrit
(Het), A ferritin, transferring ¢ &4k 74
Z Hb¥xs Hetd AHRY, $£47]944& 13.3 g/dish
38.6%, Bl719dL 12.9 g/dig}t 38.3%2 1 Z}ol=
Fro)Folx] kel HA ferritin® F&7103419) A4 31.9
2g/l, BIFER7109AL 22.2 g/, transferring 771
A= ‘3]’\07]0‘]*"0] 7—]’7—} 271.3 pg/dl, 256.4 pg/dlZA
= © Atk TFAG ZAFY AN
Rl ;ﬂfr" Ak Hb%_‘.:_‘é AR, Foie ue} &
ok 42 10.8~11.0 g/dl, 95 10.4~10.9 g/dl o1¥e

of
oX O
o> Ml

’

[e]

—

00 X
o

2
Y
_\1_1,
ot

Eo‘l r‘r olN °1-r4 HE

‘F

H]&0]

5. 2 A7l ah tha W Woldtk £vt ¥ o
& n/\]7] wr} /\]-q]x-l_j_ g;g—al:o] 7":}-_/]\_?51-__%5{-] z—lzg:rl
BEE FoldAl S, o Ao FhRel B

[+

Table 9-1. Biochemical markers related to iron status in lactating
women and non-lactating women

Lactating  Non-lactating

Variables women" women?  Significance
(n=28) (n=20)

Hb (g/db 13.3 £ 1.25 129 = 1.32 NS

Hct (%) 38.6 + 1.88 38.3 + 2,79 NS

Serum fermitin (pg/l) 319 £ 252 222181 NS

Transferrin (xg/dl) 2713 = 469 256.4 = 38.7 NS

Values are mean = SD

NS: not significantly different by t-test
1) less than 1 year postpartum

2) over 1 year postpartum
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Table 9-2. Biochemical markers related to iron status in lactating women classified by feeding type

Variables BF (n = 14) FF(h=11) MF (n = 3) Significance
Hb (g/dl) 13.1 = 1.25 135+ 1.37 13.7 £ 1.05 NS
Het (%) 386+ 221 388 1.68 37.7 £ 094 NS
Serum ferritin (2g/h . 38.3 £ 328 232+129 342+ 535 NS
Transferrin (xg/di) 283.4 = 51.0 2675+ 418 229.3 £ 180 NS

Values are mean + SD
BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding

Table 10-1. Comparison of iron deficiency ratio by biochemical

markers in iactating women and non-lactating women N (%)
Women during Non-
Variables Cutoff  Lacta hrlg '°°f°“”§? Significance
) point period women
(n = 28) (n = 20)
>12.0 24 (85.7 16 ( 80.0) NS
Hb (g/dh 5.7 ¢
<12.0 4143 4 ( 200) NS
>36% 26 (92.9) 17 ( 85.0) NS
Het (%)
<36% 2(7.0) 3(150) NS
Serum =15 21 (75.0) 13 ( 65.0) NS
ferritin
(ug/h <15 7 (25.0 7 (350 NS
Transferrin - <360 27 (96.4) 20 (100.0) NS
(zg/d)  >360 1036 - NS

NS: not significantly different by x*test

1) less than 1 year postpartum
2) over 1 year postpartum

Table 10-2. Comparison of iron deficiency ratio by biochemical

markers in lactating women classified by feedingtype N (%)
) Cut-off BF FF MF o
Variables point (n=14) (=11 (n=23) Significance
=120 11 (78.6) 10 ( 90.9) 3 (100.0 N:
Ho (g/dl) (78.6) ( ) 3 ( ) S
<12.0 3214 1( 9.1 - NS
236% 12 (85.7) 11 (100. 100, NS
Het (%) (85.7) (100.0) 3 (100.0)
<36% 2(14.3) - - NS
Serum =15 11 (78.6) 7 ( 63.6) 3 (1000 NS
ferritin .
(ugll) <15 3(21.4) 4( 364 - NS
Transferrin =~ <360 13 (92.9) 11 (100.0) 3 (100.0) NS
(pgfd) 5360 1(7.D - - NS

NS: not significantly different by x*test

BF: Breast feeding, FF: Formula feeding, MF: Mixed feeding
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