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ABSTRACT

This study was performed to investigate how milk supplementation can benefit the elderly by
increasing bone density but possibly harming the iron status concomitantly. Forty one elderly
subjects over 65 years of age(male : 9, female : 32) participated. All subjects were apparently
healthy, home staying and attending meal service for lunch at the welfare center. They were from
low income area of Puchon city. One cup of milk per day was served for 10 months. The mean
intake of calcium was significantly increased for females after milk supplementation. Males showed
significantly increased means of triceps skinfold thickness, suprailiac skinfold thickness and waist
circumfcrence. Females showed significantly increased measurements of three kinds of skinfold
thickness, waist circumference, and hip circumference. There were no significant change in the
mean bone density of lumbar spine(L,~L,), femoral neck, ward's trangle and rorchanter, but
the proportion of osteopenia estimated by the T score of lumbar spine bone density was
lowered from 50.0% to 34.6% for females. The mean Hb level was significantly reduced for
males and the mean RBC count, Hb, serum ferritin were significantly decreased for males. The
proportion of anemia estimated by Hb(<(12g/dl), Het(<36%) and serum ferritin(<(15ng,/ml)
were incrcased from 17.2% to 51.7%, from 20.7% to 44.8% and from 10.3% to 17.2%,
respectively for females. It looks like milk supplementaton can effect the intakes of several
nutrients considered to be commonly deficient in the Korean diet of elderly people, increase some
anthropometric measurements, and decrease the proportion of osteopenia. However it can have
adverse effects on. iron status of females. (Korean J Community Nutrition 3(5) : 715~721, 1998)
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Introduction

Decline in bone mass with age is a universal pro-
cess in the elderly. Multiple factors have been report-
ed to be related to bone health, including genetic diff-
erences(Pocock et al. 1987), physical activity(Stillman
et al, 1986), postmenopausal estrogen loss(Riggs &
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Melton 1988), smoking(Daniel 1976), and dictarv fac-
tors(Cum-mings et al. 1985 ; Heaney 1987).

Among the dietary factors thus far investigated, cal-
cium has long been considered to be the most im-
portant. Considerable evidence for a strong positive
association between dietary calctum intake and bone
density has been provided by various smdies(Elder
et al. 1991 ; Smith et al. 1989 : Son & Chon 1998).
In contrast, other investigators have reported no
protective effect of high calcium intake(Riggs et al.
1987).

It was observed that the intake of calcium for the
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elderly in Korea was increasing(Park 1994 ; Park 1996).
But Korean elderly living in urban areas were still ob-
served as having Jow calcium intake and bone densi-
ty(Son & Chon 1998). They(1998) reported elderly
living in low income areas of Puchon had mean cal-
cium intake of 308 - 331mg(44.1 - 53.9% RDA) and
positive correlation with bone density(P<(0.01). The
mean bone density of lumbar spine was 0.998 g/cm’
and 0.825 g/cm’ for male and female, respectively.
The proportion of osteoporosis estimated by the T
score(<_—2.5) of lumbar spine bone density was 18.
4% for males and 50.0% for females. Milk and dairy
products, which account for 60 - 75% of calcium inta-
ke in the United States, were not consumed by most
of the elderly surveyed. It is regarded that milk sup-
plementation is a convenient and easy way to incre-
ase the calcium intake of elderly. Whereas milk sup-
plementation can reduce iron absorption and can have
harmful effects on iron status. Hallberg et al(1991) de-
monstrated that iron absorption was reduced by 50—
60% at doses between 300 600mg of Ca and giving
165mg calciurn as milk also reduced absorption by
50— 60%. It is recommen-cded that when calcium is
administered to the elderly, the iron status should be
monitored. ‘

It was demonstrated that the calcium intake of the
elderly before milk supplementaton was about 320mg,
which can be inceased to about 525mg(75% RDA) by
adding a cup of milk per day.

In this study we investigated that milk supplemen-
tation can befenit the elderly by increasing bone den-
sity but possibly harming the iron status concomit-

antly.

Subjects and Methods

1. Subjects and milk supplementation

Forty-one elderly subjects over 65 years of age(ma-
le : 9, female : 32) participated in the study. All sub-
jects were apparently healthy, home staying and atten-
ding meal service for lunch at the welfarc center. They
were from low income area of Puchon city.

It was showed that the minimum months of cal-

cium supplementation nceded for changes in bone

density was 9 months(Smith ct al. 1989), serving one
cup of milk(200ml) per day with meal service at the
welfare center started in June 1996 and lasted for 10
months. One cup of milk contained 200mg of calci-
um. All measurements were repeated at the end of 10

months period.

2. Bone density measurements

The bone mineral density(BMD) of the lumbar spine
(I.— Ly, femoral neck, wards' triangle and trochanter
were determined by using X-ray absorptiometry(Lunar
PPX-alpha, USA 1994).

3. Evaluation of food consumption

Data of twenty-four hour recall for breakfast, dinn-
er and snack were collected at the participant’'s home
by a trained dietition. The amount of foods consu-
med at lunch was weighed directly. This was done
for 3 consecutive days between April and May, 1996.
The average daily dictary intake of nutrients was calcu-
lated by using a computerized data base based on Fox-

pro program.

4. Anthropometric measurements

Weight, height, midarm circumference, waist circu-
mference, hip circumference, triceps skinfold thickne-
ss, subscapular skinfold thickness and suprailiac skin-
fold thickness were measured.

These measurements were then used to determine
body mass index(BMI) and obesity rate(OR).

5. Biochemical analysis

Fasting blood samplcs were obtained from the sub-
jects by venipuncrure. RBC count, Hb and Het were
measured with Coulter counter(Coulter T 890 1994)
to assess the iron status. Serum ferritin was measured
with the I'® IRMA Kit using the two-side immunora-
diometric assay(Addison et al. 1972).

6. Statistical analysis

Statistical analysis was done by using the Statistical
Analysis System(SAS). Dara were expressed as the
mean £standard deviation. The difference between
the means before and after milk service program was
analysed statistically by paired t-test at o=0.05.



Results and Discussions

1. General chacteristies

The general chacteristics of the elderly is shown in
Table 1. Fifteen subjects (36.6%) were within 75— 85
years of age, fourteen subjects were within 65— 69 ye-
ars and the remaining 29.3% were within 70— 74 vears.

Twenty five subjects(61.0%) lived alone or lived with
their spouse. Nineteen subjects(46.3%) had a househ-
old income of less than 20 thousand won which is be-
low 66 thousand wor, the minimum life expense reg-
uired for a small city household as suggested by Park
et a1(1994).

2. Changes of nuirient intake after milk supple-
mentation
The mean nutrient intake before and after milk sup-

Table 1. General Chracteristics N(%)
Males Females Total
(N=9) (N=32) (N=41)
Agelyr)
65-89 3(33.3) 11(34.4)  14(34.1)
70-74 3(33.3) 9(28.1)  12(29.3)
75 -85 3(33.3) 12(37.5)  15(36.6)
Number of family(No.)
1-2 7(77.7) 18(56.3) 25(61.0)
3-5 2(22.2) 13(40.6) 15(36.6)
=6 0 1( 3.1) 1( 2.4)
Household income(1,000Won/month)
<100 0 7(21.9) 7(17.1)
110 =200 5(55.5) 14(43.8) 19(46.3)
210+ 300 10011.1) 6(18.8) 7(17.1)
310~ 400 1(11.1) 4(12.5) 5(12.2)
>410 2(22.2) 1C 3.0 3(7.3)
Packet money(1,000Won/month)
20 9(100) 28(87.5) 37(90 2)
21-30 0 2( 6.3) 4.9)
31-40 0 1 3.1) 1(24)
41 -50 0 31 4)
=51 0 0 0
Education
None 2(22.2) 19(59.4)  21(51.2)
Elementary 6(66.6) 9(28.1)  15(36.6)
Middle schoo) 0 2{ 6.3) 2( 4.9)
High school 1(11.1) 2( 6.3) 373
College 0 0 0
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plementation is shown in Table 2. The average inta-
kes of all nutdents before milk supplementation were
below the recommendations for their ages, The nutri-
ents males consumed that amounted to less than the
two-thirds of RDA(67% of RDA) were calcium and vi-
tamin D as reported in many other studies(Park 1994
: Park 1996). The calcium intake was 356.3mg(50.9%
RDA) and vitamin D intake was 1.9ug(18.6% RDA).

Females were taking most of the nuttdents at a lower
rate than those of males. They were taking 37.7g of pr-
otein(60% of RDA), 324.1mg of calcium(46.0% of
RDA), 14pg of vitamin D(13.7% of RDA), and 0.7mg
of riboflavin(59.2% of RDA).

The mean calcium intake of males significantly in-
creased to 559.4mg(79.9% RDA), but the intakes of
remaining mutrients were not significantly increased aft-
er milk consumption, which is probably due to much
interindividual variation in nutrient intakes. The mean
intakes of calcium, riboflavin and ascorbic acid of fenal-
es were significantly increased after milk consumption.
It is regarded that the abundance of calcium and -
boflavin in milk partly contributed to the increase of
their nutrient intake. The only nutrient taken below
the two-thirds of RDA after milk supplementation was
vitamin D,

Providing one cup of milk per day played a bene-
ficial role in increasing the intake of nutrients, which
are considered as the most deficient in the meal of
Korean elderly to the amount higher than two thirds
of RDA.

3. Changes of anthropometric data

Triceps skinfold thickness, suprailiac skinfold thick-
ness, and waist circumference were significantly incr-
eased for males after milk supplementation(Table 3).
Females showed significantly increased measurements
of three kinds of skinfold thickness, waist circumfe-
rence and hip circumference after milk supplementa-
tion.

Tt is regarded that the significant increase of anthro-
pometric data is probably attributed to the added en-
ergy and protein of milk, even though the intake of
energy and protein were not significantly changed.

4. Changes of bone density

There were no significant changes in the mean bone
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density of lumbar spine, femoral neck, ward's trian-
gle, and trochanter after milk supplementation. It ap-
pears that supplementation of one cup of milk for 10
months did not significantly increase the bone den-
sity (Table 4).

Ten months are probably not long enough to in-
duce the change of bone density, considering the tur-

nover rate of bone in the elderly is low or that cal-

Status

cium itself did not have any effect on the increase of
bone density as reported in other studies(Riggs et al.
1987). Knowing that the bone density of the elderly
is decreasing with age, nonsignificant changes of
bone density means a cup of milk can play a role to
prevent the decreasing of bone density. The pro-
portion of osteopeina estimated by the T score of
lumbar spine bone density was decreased from 50%

Table 2. Changes in the mean intake of daily nutrients after milk consumption

Males(N=9) Females(N=32)
Before After Before After
Energy(Kcal) 1462.8 +£170.3" 1602 +118.1™ 1176.8 +354.7 1240 +352.3"
(77.2% (80.1) (70.3) (72.9)
Protein(g) 488 + 7.2 535 + 155 37.7 £ 120 410 + 16.8™
(69.8) (76.4) (60.4) (68.3)
Fat(g) 195 £ 50 245 £ 95" 186 £ 85 226 = 93"
Carhohydrate(g) 257.7 £ 39.0 268.8 + 82.6™ 2103 + 749 217.7 + 60.7%
Calcium(mg) 356.3 + 88.8 559.4 +104.8 324.1 +£103.5 520.7 +164.9"
(50.9) (79.9) {46.0) (74.3)
Phosphorus(mg) 552.4 + 83.1 651.8 +120.3" 508.3 +1256 612.1 £1701™
(78.8) (93.0) 72.7) (87.4)
fron(mg) 10+ 12 112 = 34° 9.8 + 24 116 £+ 3.9%
(91.5) (92.9) (81.7) (96.7)
Vitamin Dipg) 18 £ 06 19 + o7™ 14 + 07 13 = 07"
(18.6) (18.6) 13.7) (12.9)
Thiamin(mg) 08 £ 02 10 £ 04" 09 £ 03 08 £ 03%
{83.3) (96.7) (86.7) (79.7)
Riboflavin(mg) 08 + 02 10 + 03" 07 £ 02 12+ 047
(69.9) (99.8) (59.2) (96.9)
Niacin(mg) 113 £ 19 12.9 £ 35 97 £ 36 11.0 £ 43
(79.0) (99.5) {70.9) (84.5)
Ascorbic acid(mg) 496 + 9.8 50.8 + 18.8" 412 + 137 508 + 19.3°
{90.1) (92.3) (74.9) 92.3)
1) Mean+50D 2) RDA percentage *p<0.05, **p<0.01
Table 3. Changes of anthropometric indicators after milk consumption
Anthropometric Males(N=9) Females(N=32)
indicators Before After Before After
Height(cm) 161.5+ 5.4" 160.6+ 7.1 148.7+ 5.2 148.6+ 5.1
Weightikg) 597+ 9.5 60.9:£10.3" 526% 94 53.1% 9.6
Skinfold thickness(mm)
Triceps 14.5+ 7.5 20.0+ 647 204+ 6,6 26.0x 8.0
Subscapular 18.64 8.7 202+ 8.3% 200+ 6.9 244+ 777
Suprailiac 16.7+ 9.5 23.2:4+1037 24.9+ 9.5 277+ 8.6
Circumference
Midarm 27.7+4 3.8 279+ 6.7 271+ 3.2 271+ 3.1
Waist 81.5+£13.1 87541217 80.5+10.2 83.9+100°
Hip 94.3+ 6.8 98.5+ 7.8 955+ 8.5 98.2+ 7.37

1) Mean+5D 2) NS : Not significant by student's t test **p<0.01, ***p<0.001



to 34.6% and from 69.2% to 53.8% estimated by the
femoral neck bone density for females. It appears that
one cup of milk per day prevents the bone density
from decreasing and at least lowers the proportion of

osteopenia(Table 5).

5. Changes of iron status

The mean hemoglobin level was significantly reduc-
ed for males and the mean RBC count, hemoglobin,
and the serum ferritin were significantly decreased aft-
er milk supplementation for fernales (Table 6). The
proportion of anemia estimared by hemoglobin(<(12
g/dl), Het(<36%) and serum ferritin(</15ng,/ml) we-
re increased from 17.2% to 51.7%, from 20.7% to 44.
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absorption as reported by Hallberg er al(1991). Cal-
cium could probably induce iron deficiency by delay-
ing the uprake of iron into the intestinal mucosal cells
or by influencing the further transfer of iron from the
cells into the circulation.

Because the elderly was encouraged to have a cup
of milk right after lunch at the welfare center, it was
regarded that the lowering effect of milk calcium on
iron absorption was higher(When the elderly were
not told to drink milk at the welfare center, most of
them saved the milk and took home for their grand-
children or other family member.)

The proper way to serve a cup of milk should be

8% and from 10.3% to 17.2%, respectively for females. groped.
It seems calcium contained in milk reduced the iron
Table 4. Changes of bone density
) Males(N=9) Females(N=26)
Bone density
Before After Before After
Lumbar spine(L, — Lo)(g/cm?) 0.980--0.145 0.998-0.134™ 0.848+0.137 0.833+0.155"™
Femoral neck(g/em?) 0.769:0.150 0.758+0.126" 0.614+0.105 0.560-£0.097™
WT(g/em®) 0.62220.178 0.6180.160™ 0.460+0.095 0.448+0.097™
Trochanter(g/cr?) 0.717£0.140 0.713£0.413" 0.565+0.104 0.531:0.136™
1) Mean+5D NS : Not Significant WT : Ward's triangle
Table 5. Changes in the proportion of osteopenia
) Male(N=9) Female(N=26)
Bone density
Tscore Before After Tscore Before After
Lumbar spine(g/crm?) -1-=25 5(50.0) 6(60.0) -1--25 13(50.0) 9(34.6)
Femoral neck(g/cm®) -1--25 5(50.0) 4(40.0) -1--25 18(69.2) 14(53.8)
Table 6. Changes in iron status
' Hematological Males(N=9) Females(N=29)
indicators Before After Before After
RBC count(10¥/mm?) 44% 03 44+ 04™ 4.0+ 0.4 3.9+ 047
Hematocrit(%) 41.1+ 4.0 41.1% 6.2™ 374x 36 3654 3.2
Hemoglobin(g/dl) 140+ 1.5 13.0+ 1.9* 127+ 14 12.0+ 1.3%=
Serum ferritin(ng/dl) 62.3£45.0 29.3+16.17% 6541469 314257
1) Mean+5D  2) *p<{0.05 *p<0.01 3) N5 : Not significant by student's t-test
Table 7. Changes in the proportion of anemia
Hematological Males(N=9) Females(N=29)
indicators Cutoff point Before After Cutoff point Before After
Hemoglobin(g/dl) <13 3(33.3) 4(44.4) <12 5(17.2) 15(51.7)
Hematocrit(%) <39 3(33.3) 2(22.2) <36 6(20.7) 13(44.8)
Serum ferritin(ng/ml) <15 0 1(11.1) <15 3(10.3) 5(17.2)
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Summary and Conclusion
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