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Abstract

Over three hundred volunteers were recruited through newspaper advertisements and other
means to measure the BMD of the lumbar spine and femoral neck of normal healthy
Canadians ftom the Toronto area. Trained scientists or medical personnel with respect to
their medical history, lifestyle and habits carefully interviewed all these people. Persons with
histories that will affect bone mineral status were excludedftom the study. The resulting
study population consisted of 200 persons. The data was used to determine the age or the
range of ages at which peak BMD is attained in this normal population. The measurements
were made using a DEX4 instrument made by Hologic Inc., Model I OOOW.

LBACKGROUND

Osteoporosis is a major public health problem around the world especially among the western
countries. It is particularly common among post-menopausal white women. Among the
variables, which determine low bone mass among the elderly, are the age, sex, ethnicity/race
and geographical origin of the subjects.

According to the decision made at the second RCM in San Diego, CA, USA, October 1996,
the objective of this study is the collection of BMD data of lumbar spine and femoral neck of
the study population. In this work urban Canadian population in the Toronto area was chosen
as the subjects. Both males and females were studied in the age group from 15 to over 0
years. As discussed in the previous RCM it was not practical or possible to obtain subjects
through truly random sampling. The subjects were derived by a variety of means but mainly
through advertisements in the media, newspapers and hospital and university bulletin boards.
All the subjects were critically interviewed and those with certain exclusion criteria were
removed from the study. The exclusion criteria used included the following:

a) Moderate or severe scoliosis (as found visually or in the DEXA scan)
b) Known chronic illness for greater than 3 months duration
c) Known chronic use of any medication other than dietary/vitamin supplements
d) Previous low trauma fractures
e) Greater than one month immobilization
f) Over-exposure to toxic metals or iradiation
g) Excessive consumption of alcohol or cigarettes was not an exclusion criteria but it

was noted.

1.1. Quality Control/Quality Assurance

Routine QC/QA procedures were followed throughout this study. The spine phantom was
measured everyday and ensured that the BMD measured was within accepted limits. The ESP
phantom was measured to enable cross comparison of date with other country groups in this
study.

2. RESULTS

The data obtained are given in the following tables and figures. For Canadian females, it
appears that the peak bone mass is reached around 32 years of age for the lumbar spine and
the femoral neck. With males the peak BMD appears at around 42 years of age for both
measurements.
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TABLE 1. BMD MEASUREMENT OF ESP PHANTOM (October 1996)

No. BMD measured

I 0.953

2. 0.946

3. 0.948

4. 0.942

5. 0.948

6 0,950

7. 0.949

8. 0.943

9. 0.947

10. 0.948

Mean 0.947

SD 0.003

Table 2 BMD MEASUREMENTS OF FEMALES

AGE GROUP AGE(SD) N LS BMD(SD) FN BMD(SD)

15 19 yrs 16.76(0.831) 17 1.054(0.095) 0.888(0.064)

20 - 24 yrs 23.00(l.26) 6 1.018(0.069) 0.848(0.194)

25 - 29 yrs 27.45(l.57) 1 1.112(0.107) 0.899(0.113)

30 34 yrs 32.29(l.49) 17 1.141(0.148) 0.828(0.079)

35 - 39 yrs 37.08(l.56) 12 1.092(0.137) 0.838(0.142)

40 - 44 ys 42.19(l.47) 36 1.062(0.150) 0.797(0.109)

45 - 49 yrs 47.24(l.54) 34 1.052(0.128) 0.795(0.125)

5 - 54 yrs 51.94(l.34) 16 1.006(0.127) 0.743(0.077)

TABLE 3 BMD MEASUREMENT OF MALES

AGE GROUP AGE(SD) N LS BMD(SD) FN EMD(SD)

15 - 19 yrs 16.82(0.73) 22 1.010(0.163) 0.986(0.166)

20 - 24 yrs 22.43 0.79) 7 1.050(0.133) 0.995(0.186)

25 - 29 yrs 26.25(l.89) 4 0.936(0.058) 0.749(0.093)

30 - 34 yrs 33 1 1.061 0.909

35 - 39 yrs 36 1 0.780 0.810

40 - 44 yrs 42.00(l.00) 3 1.243(0.297) 0.969(0.262)

45 - 49 yrs 46.14(l.57) 7 1.060(0.137) 0.846(0.186)

5 - 54 yrs 52.00(i.00) 3 0.965(0 120) 0.725(0.0825)

3. SUMMARY

The core objectives of the project have been met. BMD measurements of 149 Canadian
females and 48 Canadians males have been measured and reported to the UK data centre. The
conditions of IAEA technical Contract No. 10595/Regular Budget Fund dated 20 Jan. 1999
have also been met.
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