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Excluded from the study were patients with malignant disease;
with renal, hepatic, or gastrointestinal disorders; with endocrine
disease associated with abnormal calcium metabolism that re-
quired therapy (diabetes mellitus type 2 or hypothyroidism were
permitted for inclusion); who consumed >4 alcoholic drinks/d;
or who had used estrogen, progesterone, glucocorticoids, anti-
convulsants, vitamin D supplements, or other medications known
to affect calcium or bone metabolism during the previous 12 mo.
Other medications were continued during the study. Patients who
had experienced fractures in the past were not excluded. The
protocol was approved by the Research-Ethics Board of the
Romanian Physicians’ Council, and all patients gave written in-
formed consent.

Study protocol

In this 1-y trial, all subjects received bread (buns) daily that
had been fortified with 800 mg CaCOs/d (320 mg elemental
calcium) and 125 pg (5000 IU) vitamin Ds/d. Subjects were
assessed initially by physical examination, blood was sampled,
and urine was collected for 24 h. Bone mineral density (BMD)
was measured at 2 sites to assess appendicular and axial changes
to the skeleton. Vertebral fractures were identified by X-rays of
the thoracic and lumbar spine. Subjects were seen every 3 mo to
collect blood and urine. Urine was collected for 24 h to measure
calcium and creatinine. Because of the poor reliability of 24-h
urine collections in the elderly, data were obtained and presented
as both the total urine volume of both compounds and as the
ratio of calcium to creatinine, as was done previously (14), and
was validated clinically as a sensitive measure of hypercalciuria
(15-18).

Dietary records

At the beginning of the study, calcium intake in the group of
institutionalized patients was assessed on the basis of the 10-d food
records that were provided by the nursing home, which provided
the same food to all patients; food records were not obtained from
the patients individually. The evaluation of dietary intake was
repeated at 4-mo intervals throughout the study.

Fortification of food

All subjects received daily one bread bun (100 g) fortified
with 800 mg CaCO3/d (320 mg elemental calcium) and 125 ug
(5000 IU) vitamin Ds;/d We added 0.5 mL of an oil solution
containing vitamin D5 (20,000 IU/mL, Vigantol; Merck KGaA,
Darmstadt, Germany) into the dough used per bun. The dough
was baked at 260-270°C for 15 min. Estimated loss during
processing was 40-50%. The vitamin D3 in samples of the bread
was measured by solvent extraction (19) followed by HPLC and
ultraviolet detection. The mean amount of vitamin Dz was
5062.2 = 459.7 IU/bun. The subjects were asked to consume all
of the bread they were given.

Adherence and completion rate

Of the 45 patients enrolled, 40 completed the study (89%).
Of those who withdrew, 1 did so for personal reasons, 1 left the
nursing home, and the other 3 died (2 patients died of chronic
heart failure and 1 of acute myocardial infarction). Seven

additional patients were not available at the time the final dual-
energy X-ray absorptiometry scans were performed (they had
left the nursing home shortly after the final blood collection to
be with relatives or were hospitalized elsewhere). Hence, initial
and final pairs of BMD data were available for 33 subjects.
Adherence to the study protocol was assessed by using a
questionnaire at the end of the study and by measuring plasma
25(OH)D concentrations.

Analytic methods

Fasting blood and urine samples were collected at baseline and
every third month during the 12-mo fortification period. Serum,
plasma, and urine samples were kept frozen until analyzed.
Serum calcium, phosphate, and creatinine were measured
by using standard laboratory methods. Serum 25(OH)D was
measured by immunoassay (Liaison Analyzer; DiaSorin, Still-
water, MN). Serum intact parathyroid hormone (PTH) was
measured by an enzyme-amplified ‘“2-step” sandwich-type im-
munoassay (DSL, Webster, TX) with an interassay CV that
ranged from 6.0% to 6.3% (normal range for adults aged 40-70
y). Serum osteocalcin was measured with the use an enzymat-
ically amplified “one-step” sandwich-type immunoassay (DSL)
with an interassay CV between 3.7% and 10.1% (normal range
in adults). Serum C-terminal telopeptides of type I collagen
were assessed by using an enzyme-linked immunosorbent assay
(CrossLaps CTX-Serum, Osteometer; BioTech, Herlev, Den-
mark) based on 2 highly specific monoclonal antibodies against
the amino acid sequence of EKAHD-S-GGR, for which the
aspartic acid residue (D) is f-isomerized. To obtain a specific
signal in this assay, 2 chains of EKAHD-S-GGR have been
cross-linked. The interassay CV was between 6.5% and 8.1%.

The BMD of the lumbar spine, femoral neck, and trochanter
were measured by dual-energy X-ray absorptiometry (Delfi A;
Hologic, Waltham, MA). The bone densitometry measurements
were calibrated against the European Spine Phantom, and the
same experienced technicians performed all of the bone
measurements.

Statistical analysis

We performed an intention-to-treat analysis. Statistical cal-
culations were performed by using SPSS version 13.5 (SPSS Inc,
Chicago, IL). All data are expressed as means = SDs. Initial
comparisons between the male and female subjects were based on
the independent-samples ¢ test, without assuming that SD values
are the same for both groups. Comparisons for variables mea-
sured at multiple time points were conducted by using the general
linear model, with repeated-measures analysis of variance with
post hoc testing, looking for interactions between month and sex.
Effects of the intervention were examined by using a paired ¢ test,
comparing the initial and final values for each subject. Statistical
significance was based on a P value < 0.05.

RESULTS

Dietary intakes of calcium and vitamin D (not including what
was in the fortified bread) based on the group’s 10-d food records
of the institution, taken on three 10-d occasions during the study
were 717 mg/d and 84 TU/d, respectively. Adherence to vitamin D
intake from fortified bread was monitored by questionnaire and
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