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In recent years numerous studies have indicated a beneficial effect of
fluoride administration on the bone mineral mass in man. Berstein et al.
(1966) demonstrated, in a large population study, an increased bone
density in subjects from areas with a high fluoride content in the
drinking water.

The objective of the present study was to evaluate the influence of
a high fluoride intake with the drinking water on the bone mass of the
peripheral skeleton in healthy women.

MATERIAL AND METHODS

In the city of Malmé in southern Sweden the fluoride content of the drinking water
is 0.2-0.4 ppm.! Sixty-two healthy women, forty-five to seventy-two years old were
selected from the population of Malmé (Control Group).

In the town of Billesholm, located less than fifty miles from Malmé, the fluoride
content of the drinking water is 4.0-6.8 ppm. Forty-seven healthy women were
selected from the population of Billesholm (Fluoride Group).

None of the subjects selected had a history of fracture of the measured limb, of
endocrinous disease, back-ache or deformity. There were no racial or ethnical
differences between the two populations, nor were there any obvious differences in
the dietary habits. The average time elapsed after menopause was slightly but not
significantly longer in the Fluoride Group. To qualify for this study at least twenty
years of residency in the area was required. One third of the Fluoride Group were
born and raised in the town of Billesholm; another third had spent forty years or
more in the area.

The evaluation of the bone mass was based on three measurements; 1) The com-
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Figure 1. Evaluation of bone mass:
1. The combined cortical thickness of the radius.
The combined cortical thickness of the second metacarpal.
8. The mineral content of the distal end of femur.
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Figure 2. The relationship of combined cortical thickness of the second
metacarpal and age.

bined thickness of the two cortici measured with a caliper on antero-posterior radio-
grams of the second metacarpal (Figure 1:2) (Nordin 1961). The values were
expressed as fractions of the total thickness of the metacarpal. 2) The combined
thickness of the cortici on antero-posterior radiograms of the proximal end of the
radius (Meema 1963) (Figure 1:1). The values were expressed as fractions of the
total thickness of the radius. 3) The density of the distal end of the femur was
evaluated from the attenuation of a photon-beam passing through the femur laterally
in the epicondylar area. The method has been described by Nilsson (1966)
(Figure 1:3).

The exposure of the radiograms, the measurements of the cortical thicknesses and
the measurements of the femur densities were all performed in a standardised way
in the same hospital. The film-object distance was about sixty-four c¢m,
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Figure 3. The relationship of combined cortical thickness of the radius and age.
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Figure 4. The relationship of the mineral content of the distal end
of the femur and age,

RESULTS

The various parameters of skeletal mass were more or less dependent
on age in both groups (Figures 2, 3 and 4). The regressions of age and
bone mineral mass were compared by covariance analysis (Table). In
none of the comparisons were very high levels of probability obtained.
All the parameters do, however, indicate the same tendency and if the
data are taken together it may be concluded that the bone density was
greater in subjects from the area with a high water fluoride content.
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Figure 5. Incidence of fracture of the upper end of femur in three Swedish cities
with varying fluoride concentrations in the drinking water,

Table. Analysis of covariance, levels of probability.

Treatment Scatter Slope Intercept

Age vs. Bone Mass
Radius P> 02 P>02 0.05 > P > 0.01

Age vs. Bone Mass
2. Metacarp. P>02 P> 02 02>P>01

Age vs. Bone Mass
Distal Femur 02>P>01 0.1>P > 005 02>P>01
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There was no relationship between the time of residency in Billesholm
and the bone density of the fluoride group.

DISCUSSION

It has previously been demonstrated (Bernstein et al. 1966) that the
incidence of radiologically decreased density of the lumbar vertebrae
is lower in a population with an increased intake of fluoride with the
drinking water. The findings in the present study indicate a similar
difference in the bone mineral mass of the peripheral skeleton of
healthy women.

From the two studies it should be possible to conclude more definitely
that a high fluoride concentration in the drinking water is associated
with an increase of the skeletal mass and that this increase is not likely
to be confined to certain geographical regions or anatomical locations.
Bernstein et al. (1966) also demonstrated a decreased incidence of
vertebral compression fractures in their population with a high fluoride
intake. In epidemiological studies of the incidence of fracture of the
upper end of the femur in three cities in Sweden: by Alffram (1964) in
Malmé (0.2-0.4 ppm), by Mdrtensson (1962) in Gothenburg (<0.1
ppm), and by this group (1967) in Eskilstuna (0.8-1.2 ppm) (Figure5),
no significant differences could be demonstrated. Thus the water
fluoridation level usually recommended for the prevention of dental
caries (1 ppm) does not to a significant degree influence the incidence
of fracture of the upper end of the femur.

SUMMARY

The bone mass was evaluated in sixty-two female residents in an area
with a low fluoride content in the drinking water and in forty-seven
female residents of an area with a high water fluoride content. The
measurements represented the skeletal mass of the limbs. The skeletal
mass was demonstrated to be greater in residents of the high fluoride
area.
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