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A double-blind controlled Ca supplementation trial was conducted for 6 months in thirty-four 7-year-old
Chinese children from Hongkong and Jiangmen, China. The children were randomly allocated to the
study group (n 17) or control group (z 17), and a CaCO, tablet (300 mg Ca) or a placebo tablet was
taken daily. True fractional Ca absorption (TFCA) was evaluated before and after the trial using stable
isotopes: 8 mg “Ca mixed in 100 g chocolate milk was given after an intravenous injection of
075 mg *Ca. There was no significant difference in baseline TFCA between the study group
(60-6 (sD 11-4) %) and the controls (58-2 (SD 9-0) % ; P = 0-55). Serum 25-hydroxycholecalciferol levels
were comparable between the two groups (P = 0-71). After 6 months, TFCA of the study group
(556 (sp 12:7) %) was significantly lower than that of the controls (64-3 (sp 10-7) %; P = 0-015). By
comparing the individual changes in TFCA after the trial between the two groups there was a non-
significant reduction in TFCA (503 (sp 12-4)%; P = 0-11, Wilcoxon signed-rank test) in the study
group (60-6-55-6 %), whereas a significant increase in TFCA (6:17 (sp 7-7) %; P = 0-004, Wilcoxon
signed-rank test) was observed in the controls (58-2-64-3 %). The differential in TFCA between the two
groups after 6 months was significantly different (P = 0-001), and remained significant after adjustment
for baseline dietary intakes, weight and height by multiple-regression analysis (P = 0-003). If the
mechanism of TFCA from chocolate milk in response to the treatment effects is similar to that from the
total diet, then our results suggest that children with adequate vitamin D status can adapt to a change
in Ca intake by adjusting the efficiency of TFCA. In corollary, children on habitually-low Ca diets have
a higher TFCA than the counterparts with higher Ca diets.

Calcium: Childhood: Nutritional supplementation: Stable-isotopes

* For reprints.
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During childhood an adequate Ca intake is essential for bone development and
mineralization (Johnston ez al. 1992; Lee et al. 19934, b). Ca intakes vary from nation to
nation in the world (Food and Agriculture Organization/World Health Organization,
1962; Nordin & Marshall, 1988). In Southern China the majority of Chinese children cease
to use milk after 1 year of age. Ca intakes of Chinese children have been reported to be
about 300 mg/d (Chen, 1986; Lee et al. 1993 b, 1994). Whether children accustomed to this
level of intake are able to absorb adequate Ca to achieve a Ca balance appropriate for bone
mineralization is not known (Matkovic ez al. 1990). In fact, there have been few studies on
the efficiency of Ca absorption in growing children. Early balance studies in India and Sri
Lanka showed that children could adapt to an habitual Ca intake of about 300 mg/d and
still maintain a positive Ca balance (Nicholls & Nimalasuriya, 1939; Begum & Pereira,
1969). Ca absorption was approximately 50 % in rural Indian children subsisting on a diet
with as low as 200 mg Ca/d. In a recent study our research group has estimated the
efficiency of Ca absorption in 7-year-old Chinese children using the doubly-labelled
technique with oral administration of extrinsically labelled **Ca in 100 g chocolate milk
(120 mg Ca/kg) and an intravenous administration of **Ca. These study children were
maintained on self-selected diets in the range 172 to 1641 mg Ca/d. The mean true
fractional Ca absorption (TFCA) of the lower-Ca-intake children was significantly higher
than that of the higher-Ca-intake counterparts (63 v. 55%; P = 0-016; Lee et al. 1994).

The aim of the present trial was to investigate prospectively whether growing children are
able to adapt to a change in Ca intake by regulating the efficiency of intestinal Ca
absorption. In recent years the use of a stable (non-radioactive) dual-label isotope
technique has provided a safe, accurate and reproducible means of determining true Ca
absorption in infants and children (Yergey et al. 1987; Hillman et al. 1988; Miller et al.
1988). A 6-month randomized double-blind controlled Ca supplementation trial was
conducted in a group of thirty-four Chinese children; the trial subjects were the same as
those participating in our previous study (Lee ez al. 1994). TFCA was evaluated by the
technique of stable isotopes coupled with thermal-ionization quadrupole mass spectrometry
before and 6 months after the trial. The present Ca supplementation trial commenced on
the day after the baseline absorption test. The values for Ca absorption obtained from the
previous study were used as baseline values for TFCA in the current trial. After 6 months
the efficiency of Ca absorption was re-evaluated.

SUBJECTS, MATERIALS AND METHODS

Thirty-four 7-year-old Chinese children (eighteen boys, sixteen girls) took part in the study.
They were the same subjects as those from our previous absorption study (Lee et al. 1994).
Twenty-two of them were Hongkong Chinese children (twelve boys, ten girls) randomly
selected from an ongoing cohort study of growth and nutrition (Leung & Lui, 1990; Lee
et al. 1993 a). The cohort has been followed-up since birth. The remaining twelve children
(six boys, six girls) were randomly selected in a primary school from Jiangmen, a city in
Guangdong Province of Southern China. Hongkong and Jiangmen are close cities located
in the Pearl River delta of Guangdong Province, and the study children from both locations
are ethnic Cantonese. All the study children fulfilled the selection criterion that they were
healthy and did not have any previous history of metabolic diseases or any recent episodes
of bone fractures that might interfere with Ca metabolism.

All the study children were randomly allocated to receive either Ca supplement (n 17) or
placebo (n 17). The Ca supplement was cherry-flavoured chewable CaCO, tablet (Tums-
Ex; Smithkline Beecham, Weybridge, Surrey). Each tablet contained 700 mg CaCO,
(300 mg elemental Ca). The placebo used was a Ca-free sucrose tablet of similar colour,
shape and taste, and was produced by the same manufacturer. The study children from
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Jiangmen received Ca-supplement or placebo tablets at school. The tablets were dispensed
daily to each child in the class by the same teacher on a 6 d/week basis. Each child took
one tablet immediately after school breakfast. During vacations, appropriate numbers of
tablets were distributed to the parents to be taken at home. On the other hand, the study
children from Hongkong went to different schools so the Ca supplement and placebo
tablets were distributed to the parents to be taken at home. The children took one tablet
every morning after breakfast. Throughout the trial period, all the study children, teachers,
parents and the field workers were blind to the design of the controlled trial. The controlled
trial lasted for 6 months. Compliance was checked by counting the number of tablets taken
by each child after the trial.

Weight and height measurements
Standing height was measured without shoes using a stadiometer (Technical Services Unit,
The Chinese University of Hongkong). Unclothed weight of the Hongkong children was
measured using a Seca electronic scale (Vogel & Halke GmbH & Co., Hamburg,
Germany), whereas the weight of Jiangmen children was estimated using a beam balance
(Model: TGT-100; Lichepai, Guangdong, China).

Dietary assessments

Dietary assessments were performed before the trial. Food intake of the Hongkong group
was assessed by a research dietitian (W.T.K.L.) using the method of dietary history, and
cross-checked with a quantitative food-frequency questionnaire and 24 h recall (Burke,
1947; Bingham, 1987; Jain, 1989). Details of the procedures have been described by Lee et
al. (1993a). Dietary intake of Jiangmen children was assessed by the same quantitative
food-frequency questionnaire as that used in the Hongkong group. The procedures have
been described elsewhere (Lee er al. 1994). Calculation of nutrient intake was performed
using a local-food database program (Lee et al. 1993 a) with food items compiled from the
following food tables: Church & Church (1975), Institute of Health (1980), Paul &
Southgate (1978), Tung et al. (1961), Department of Health, Education & Welfare (1972)
and Watt & Merrill (1983), and data from food manufacturers and food chemists.

Preparation and administration of stable isotopes

TFCA was determined by a double-label stable-isotope technique using *2Ca and *'Ca.
Doses of #4Ca for oral administration and 4Ca for intravenous injection were estimated
using the basis of 0-2-0-5 mg **Ca/kg body weight and 0-02-0-1 mg **Ca/kg body weight
(Yergey et al. 1987). Two enriched Ca isotopes: **Ca (8320 atom%) and *Ca
(96-40 atom %) in the form of CaCO, (Technical and Optical Equipment, Tottenham,
London) were prepared as described previously (Lee ef al. 1994). Each 4-3 ml dose of *4Ca
was sealed in a polyethylene tube and kept at —20°. Each 2 ml dose of *2Ca solution for
injection was sealed in a glass ampoule and autoclaved. Samples of **Ca solution
underwent routine sterility testing in the Pharmacy of Prince of Wales Hospital,
Hongkong. The final concentrations of the oral dose of *4Ca solution and intravenous dose
of *2Ca solution were 1-83 and 0-359 mg/ml respectively. The exact quantities of isotopes
given to each subject were precisely weighed with an electronic scale accurate to 0-001 mg.

The study children were fasted overnight before the absorption test. 2Ca was
administered slowly into the antecubital vein and then flushed with 5 ml normal saline
(9 g NaCl/]). *Ca was mixed in 100 g chocolate milk. The amount of Ca in the chocolate
milk was 120 mg/kg as determined by atomic absorption spectrometry (Nordin, 1976).
The **Ca-enriched chocolate milk was then taken by the subject immediately after the
injection. No food was allowed for 2 h after the test. After 2 h the children were given a
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standard breakfast (one 75 g sponge cake and 250 ml fruit juice). A urine sample of 500 ml
was collected starting exactly 24 h after the test to determine the ratios of isotopes present
in the urine. The urine was collected in an acid-washed bottle until the volume of urine
reached the 500 ml mark.

Determination of isotope ratios in the enriched urine samples

The urine samples were digested in concentrated HNO, using a microwave digester (CEM
Model MD5-2000 Microwave Sample Preparation System; CEM Corporation, Matthews,
N.C., USA), and the inorganic impurities in the digested urine samples were removed by
loading the urine samples into ion-exchange columns (Dowex 50W-hydrogen, 8 % cross-
linking, 100-200 dry-mesh resin, Aldrich Chemical Co., Poole, Dorset), the sample was
then washed with concentrated HNO, followed by HCI. The isotope ratios of the purified
samples were determined by thermal-ionization mass spectrometry (THQ; Finnegan-Mat
GmbH, Bremen, Germany) using the double-filament technique (Heumann, 1988). The
principles of the methods and the detailed laboratory procedures have been described
previously (Lee et al. 1994).

Calculation of true fractional calcium absorption
The calculation of percentage TFCA was based on the assumption that both the
intravenous and orally administered Ca isotopes are metabolized at the same rate once the
state of equilibrium has been achieved. The percentage absorption from the oral dose was
determined according to the following equation (Yergey et al. 1987):

(na**Ca)(**Caiv) x A % XS *Ca x 100
(na**Ca)(**Caoral) x A% XS*Ca ’

where na is the natural abundance of the two isotopes, iv (intravenous) and oral refer to
the exact dose administered, and A % XS is the degree to which a particular ratio differs
from the natural ratios.

% TFCA =

Determination of serum level of 25-hydroxycholecalciferol (25-OHD)

Serum level of 25-OHD was determined at the beginning of the trial (Lee et al. 1994) using
a competitive protein assay as described previously (Woo et al. 1990; Lee et al. 1994).
Twenty study children consented to have blood taken for the 25-OHD assay. Venous blood
(2 ml) was withdrawn from the antecubital vein and the serum was separated. 25-OHD was
extracted from the serum using acetonitrile and then separated with a SepPak C-18
cartridge (Waters Associated, Milford, MA, USA). The extract was analysed by a
competitive protein-binding assay using a commercial kit (Amersham International,
Amersham, Bucks.).

Statistical methods

Owing to the small sample size and the observed skewness of some variables, the underlying
assumptions of parametric tests may not be valid in the analysis. The non-parametric
Mann-Whitney U test was used to compare intergroup differences in various variables,
whereas non-parametric Wilcoxon signed rank test was used to test intraindividual changes
in TFCA over the 6-month trial. Multiple-regression analysis was used to identify the
relative contribution of initial Ca intake, treatment effect (Ca or placebo), and the effect of
interaction between baseline Ca intake and the treatment effect (Ca or placebo) on the
prediction of the changes in TFCA over the 6-month period. Significance level was set at
P < 0-05, two-tailed. Statistical analysis was performed using Statistical Package for Social
Sciences (1990) procedure.
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Ethical considerations

The study protocol was approved by the Ethics Committees of The Faculty of Medicine,
The Chinese University of Hongkong, and the Institute of Food Research, Norwich
Laboratory, UK. Informed consent was obtained from the parents.

RESULTS

There was no drop-out from the trial. The mean compliance of the study and control
groups were 96-20 (sD 16) and 92-8 (Sp 14) % respectively by counting the number of tablets
taken by each subject after the trial. There was no significant difference in the mean
compliance between the study and control groups (P > 0-05).

Baseline characteristics of the study children

The mean Ca intake of the twenty-two Hongkong children was 693 (sp 410) mg/d ; they
had a wider range of Ca intake (185-1641 mg/d) because some of them consumed milk
regularly. Detailed dietary assessments of these Hongkong cohort children since infancy
have shown that the majority of the children consumed milk on a regular basis. Cow’s milk
was the chief source of Ca among the study children in Hongkong. Children from Jiangmen
in mainland China, however, consumed little milk after 1 year of age because their dietary
habits were less influenced by the West. The main sources of Ca among the Jiangmen study
children were dark-green leafy vegetables, cereals and bean products. The mean Ca intake
of the twelve children from Jiangmen was 381 (sp 103, range 172-552) mg/d.

Table 1 shows the baseline characteristics of the study children allocated to either the
study group or control group. The mean Ca intake of the study group was not significantly
different from that of the control group (P = 0-076); P and protein intakes for the study
group were significantly higher (P = 0-029 and P = 0-048 respectively) than those for the
control group. Weight and height of the study group were not significantly different from
those for the control group (P = 0-48 and P = 0-67 respectively). The initial TFCA of the
study group was not significantly different from that of the control group (60-6 (sp 114,
95% CI 54-8-66:5) % v. 58-2 (sD 90, 95% CI 53-6-62-8) % ; P = 0-55). Table 2 summarizes
the baseline characteristics of boys and girls in the supplementation trial. There were no
significant sex differences in dietary intakes, body size and initial TFCA.

The mean baseline serum 25-OHD levels (ng/ml) for the study and control groups were
respectively 34-8 (sD 82, n 10) and 32:6 (D 7-5, n 10). There was no significant difference in
serum 25-OHD level between the study and control groups (P = 0-71; Table 1). Also, there
was no significant difference in 25-OHD levels between boys and girls (33-6 (sp 8-2) v.
33-8 (sp 7'7) ng/ml; P = 0-94). A serum 25-OHD level below 10 ng/ml has been used by
some investigators as a biochemical index for vitamin D deficiency (Grindulis ez al. 1986)
therefore, the vitamin D nutritional status of the study children should be adequate.

Effects of controlled calcium supplementation on calcium absorption

After 6 months there was a significant difference in TFCA between the study group
(556 (sD 12:7) %) and the control group (64-3 (sD 10-7) % ; P = 0-015; Table 1). Fig. 1 shows
the changes in TFCA for individual subjects in the study and control groups over the 6-
month period. There was a tendency towards a decrease in TFCA among the individuals
in the study group, whereas the TFCA of the individuals in the control group tended to
increase after the trial. After 6 months the mean TFCA of the study group was reduced by
5:03 (sp 124)% to 556 (sD 1227)% (95% CI 49-1-62:1%; P =011 by Wilcoxon signed
rank test). Nevertheless, the control group showed a significant increase in TFCA
(6:17 (sp 77) %) to 643 (sp 10-7, 95% CI 58-9-69-8)%; P = 0-004 by Wilcoxon signed
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Table 1. Comparisons of mean dietary intakes, body size, initial and final true fractional
calcium absorption (TFCA) in groups of 7-year-old Hongkong and mainiand Chinese children
receiving either a Ca supplement (study group) or a placebo (control group)*

(Values are means and standard deviations for seventeen subjects per group)

Statistical
significance
Study group Control group of difference
between
Mean SD Range Mean sD Range groups: Pt
Ca (mg/d) 672 392 298-1641 494 324 172~1516 0-076
Energy (KJ/d) 7055 2170 3726-12951 6235 2183 3224-11254 0-28
Ca:energy (mg/MJ) 918 30 40-2-164-0 763 26 31-8-1347 0-10
P (mg/d) 980 328 591-1803 798 294 436-1707 0-048
Ca:P 0-661 02 0-3-1-18 0-586 0-18 0-34-091 0-25
Protein (g/d) 76:1 17 40-103 64-8 223 38-117 0029
Wt (kg) 213 29 17-2-279 207 2:6 17-6-27-4 048
Height (m) 120 004 114126 1-19 004  1-14-1-29 067
TFCA (%): Initial 606 114 46-0-84-6 582 90 47-3-78-5 0-55
Final 556 12-7 39-5-90-7 643 107 43-8-95-5 0-015

* For details of subjects and procedures, see pp. 312-314.
+ Mann-Whitney U test.

Table 2. Comparisons of mean dietary intakes, body size, and initial true fractional calcium
absorption (TFCA) between 7-year-old Hongkong and mainland Chinese boys and girls

(Values are means and standard deviations)

Statistical
Boys Girls significance
18 16 of difference
n... between
Mean SD Range Mean SD Range groups: Pt
Ca (mg/d) 641 407 172-1641 517 312 185-1516 0-39
Energy (KJ/d) 6909 2472 3224-12591 6348 1836 3786-11254 0-58
Ca:cnergy (mg/MJ) 887 318 40-2-164-1 789 242 31-8-1347 035
P (mg/d) 938 348 436-1803 834 287 501-1707 0-30
Ca:P 0-65 0-21 0-3-1-18 0-60 016 0-34-091 045
Protein (g/d) 72:1 217 38-115 686 192 42-117 0-63
Wt (kg) 209 1-8 18-1-24-7 21-1 37 17-2-279 0-70
Height (m) 1-19 0-03 1-14-1-24 1-21 0-04 1-15-1-30 019
Initial TFCA (%) 601 12-1 46-84-6 586 77 50-1-78-5 10

t Mann—Whitney U test.

rank test). The differential in TFCA between the study and control groups after the 6-month
trial was significantly different (P = 0-001), and the significant difference remained even
after adjusting for baseline dietary intakes of Ca, P and protein, weight and height (P =
0-0035). Multiple-regression analysis was used to identify the relative contribution of initial
Ca intake, treatment effect (Ca or placebo), and the effect of interaction between initial Ca
intake and the treatment effect (Ca or placebo) on the predicted change in TFCA over the
6-month period. The results show that baseline Ca intake did not predict the changes in
TFCA ceither in the study group or control group over the 6-month period (P = 0-93 for
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Fig. 1. Changes of true fractional calcium absorption (TFCA ; %) of thirty-four Hongkong and mainland Chinese
children receiving (@) Ca supplement (study group, n = 17) or (b) placebo (control group; » 17) after a 6-month
controlled Ca supplementation trial using a double-label stable isotope technique. For details of subjects and
procedures, see pp. 312-314.

main effect, P = 0-62 for interaction effect). However, the treatment effect remained a
significant independent variable to predict the difference between the initial and final TFCA
(P = 0-048).

DISCUSSION

To our knowledge, this is the first double-blind controlled Ca supplementation trial to
study the effects on changes in TFCA among Chinese children using the technique of
doubly-labelled stable isotopes with **Ca administered orally in chocolate milk. The
compliance rate of the trial participants was greater than 90% and the compliance was
consistent throughout this short-duration study. The mean serum concentration of 25-
OHD for the twenty study children was within the normal range even in the winter season;
therefore, the vitamin D nutritional status of the study children should not be a limiting
factor to facilitate Ca absorption. There was no significant difference in either the
compliance rate or vitamin D nutritional status between the study and control groups;
hence, these two factors should not be confounding factors in the difference in TFCA
between the study and control groups on completion of the trial.

There was a wide individual variation in both the individual values for TFCA, and the
change in TFCA among the children in response to treatment effects (Fig. 1). In the study
group, two boys with mean Ca intakes at about 300 and 380 mg/d had markedly reduced
TFCA (from 84:6 to 40-5% and from 73-1 to 48:4 % respectively) after the trial, whereas
in the control group, a boy and a girl with mean Ca intakes at about 270 and 325 mg/d had
TFCA values which were markedly increased (from 48-1 to 74-2% and from 78:5t0 95:5%
respectively) after the study. Replicate laboratory analyses yielded consistent results. All
four children were perfectly normal; however, their dietary Ca intakes were on the low side.
Such a magnitude in variation in the change of TFCA has also been reported in a short-
term milk-supplementation study (Fairweather-Tait et al. 1989).

The children in the study group had a much higher dietary Ca intake compared with
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those in the control group throughout the 6-month controlled Ca supplementation trial. At
the end of the trial the TFCA of the control group was significantly higher than that of the
study group. In addition, by comparing the individual changes in TFCA over the 6-month
period for the study and control groups, a significant increase in TFCA was observed in the
control group, whereas there was a non-significant reduction in TFCA in the study group
after 6 months. If TFCA from the total diet is similar to that from chocolate milk, then the
results from the present study suggest that growing children are able to increase the
efficiency of intestinal Ca absorption to meet the escalated demand for Ca for bone
mineralization. Further study is required to determine whether Ca intake is a major
determinant for increasing the rate of Ca absorption. On the other hand, to increase Ca
intake in growing children by using Ca supplements alters the state of Ca equilibrium by
downward regulation of the Ca absorptive mechanism. The findings of the present trial are
in line with several adult studies in that fractional Ca absorption is negatively related to
habitual Ca intake (Malm, 1958; Heaney et al. 1975). During the period of skeletal
development an increased demand for Ca for bone mineralization may enhance the
production of parathyroid hormone and 1,25-dihydroxycholecalciferol, which in turn
would stimulate the synthesis of Ca-binding protein to facilitate intestinal uptake of Ca
(Hegsted et al. 1952; Norman et al. 1981; Norman, 1990; Chan et al. 1992). Furthermore,
a reduction in urinary Ca excretion has been documented in childhood, adolescence and
adulthood (Hegsted et al. 1952; Begum & Pereira, 1969; Matkovic et al. 1990). Therefore,
a successful nutritional adaptation may happen in children as a result of hormonal
mediation such that an adequate amount of Ca may be retained to achieve a positive Ca
balance for skeletal mineralization. Hongkong and Jiangmen are located in the subtropical
geographical region; there is an abundance of sunshine throughout the year. The study
children in this age-group spent a lot of time on outdoors activities; therefore, they should
obtain most of their vitamin D by regular exposure to the sun. The serum 25-OHD
concentration of the study children was determined in the winter, and the results of the
analysis were found to be normal. Furthermore, in the present trial there was no significant
difference in serum concentration of 25-OHD between the study and control groups.
Therefore, an adequate vitamin D nutritional status in the study children appears to be an
important factor in allowing nutritional adaptation to occur. If the data for urinary Ca
excretion in the study children were available, it would help to clarify the argument that
nutritional adaptive mechanism exists in growing children to retain an appropriate amount
of Ca for the maintenance of a positive Ca balance.

The multiple-regression model included three independent variables to predict the intra-
individual changes in TFCA over the 6-month period; i.e., treatment effect (either Ca
supplement or placebo), baseline Ca intake, and the effect of interaction between treatment
effect and baseline Ca intake. The results of the multiple-regression analysis showed that
the treatment effect was the only significant independent variable to predict an individual’s
change in TFCA ; baseline Ca intake had no significant effect on the change in TFCA and
there was also no interaction between treatment effects and baseline Ca intake to predict
the individual’s change in TFCA. The results imply that the treatment effect (an increased
Ca intake of 300 mg/d for a period of 6 months) would trigger a downward regulation of
the efficiency of Ca absorption. On the other hand, growing children on self-selected diets
not receiving Ca supplements were still capable of further increasing the rate of absorption
to cope with an escalating demand for Ca for growth. The change in Ca absorption rate
was also found to be independent of the habitual Ca intake. In other words, the regulation
of TFCA may happen in children with either low or high habitual Ca intake, and the
intestinal absorptive mechanism may adapt to different levels of Ca intake in order to
absorb a necessary amount of Ca for growth. Matkovic et al. (1990) and Heaney et al.
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(1975) indicated that Ca retention in the body is proportional to the total amount of Ca
absorbed. Two early studies on Indian and Sri Lankan children together showed that
children with a habitual Ca intake of about 300 mg/d could still maintain a positive Ca
balance (Nicholls & Nimalasuriya, 1939; Begum & Pereira, 1969). However, contradictory
results were found in adolescent Caucasian girls (Matkovic ez al. 1990). Although our
results show that the children in the placebo group were able to adjust the TFCA upwards,
if the diet in childhood is too restricted in Ca content (< 150 mg/d), children may not be
able to absorb sufficient Ca to maintain a positive balance for bone mineralization (Pettifor
et al. 1979; Eyberg et al. 1985; Legius et al. 1989).

In conclusion, the present trial evaluated the effects of a 6-month, controlled Ca-
supplementation trial on the TFCA of 7-year-old Chinese children, using the dual stable-
isotope technique, with **Ca administered orally in chocolate milk. After the trial the
children in the placebo group had a significantly greater mean TFCA than that in the Ca-
supplemented group who ingested an additional 300 mg Ca/d throughout the trial. With
regard to the individual’s adjustment of TFCA in response to the treatment effect (Ca or
placebo-treated) after the trial, the control group children showed a significant increase in
TFCA, while the Ca-supplemented children had a pronounced but not significant fall in
TFCA after the trial. If the mechanism of TFCA from chocolate milk in response to the
treatment effects is similar to that from the total diet, then the results of the trial suggest
that children with adequate vitamin D nutritional status were able to adapt in response to
a change in dietary Ca intake by adjusting the efficiency of Ca absorption. Consequently,
children subsisting on a habitually-low-Ca diet would have a higher rate of Ca absorption
than their counterparts with a relatively-higher-Ca diet.
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