Normal Value of Bone Mineral Density of Lumbar Spine,
Proximal Femur, and Distal Forearm of Women in Diffe-
rent Age Groups
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Abstract

The cross sectional, descriptive study was conducted to find the reference data for bone
mineral density (BMD) in normal women in the area around Thammasat University Hospital. The
study population consisted of 806 women aged 15-80 years. BMD of different parts of the body were
measured by dual energy photon absorptiometer. The results showed that mean, (+ SD) BMD of the
lumbar spine 2, 3, 4, neck of femur, Ward’s triangle of femur, greater trochanter of femur, ultradistal
part of radius, and distal ulnar averaged from all age groups were 0.954 + 0.144, 1.027 + 0.15],
1.059 + 0.147, 0.898 + 0.114, 0.774 + 0.165, 0.777 = 0.103, 0.412 + 0.073, and 0.585 + 0.096 g/cm?
respectively. Overall, the peak BMD was between the age of 40-44 years old. It started decreasing
from the age of 45 and decreased remarkably after the age of 50. The data is shown to be a database
for our hospital’s health policy, but the authors believe that it could also be used as reference data
for future studies in Thailand. It is suggested that normal values in different areas should be avai-
lable in the future in order to provide more specific and better health care according to demographic
variation,

Key word : Bone Mineral Density, Normal Value

WANICHSETAKUL P, KAMUDHAMAS A,
WATANARUANGKOVIT P, SIRIPAKARN Y, VISUTAKUL P
J Med Assoc Thai 2002; 85: 617-623

*  Department of Obstetrics and Gynecology, -
**  Department of Radiology,
***  Department of Orthopedics, Faculty of Medicine, Thammasat University, Pathum Thani 12120, Thailand.



618 P. WANICHSETAKUL et al.

Loss of bone mass with age is a universal
phenomenon and is more pronounced in women
than in men. Unexceptionable bone loss in elderly
women especially after menopause leads to increa-
sing risk of fracture even with minimal trauma(!,2),
The osteoporotic fracture often becomes a chronic
process and the affected patients may suffer, lose
their quality of life, and be bed-ridden(3). Because
of the trend in increased life expectancy leading to
a larger number of elderly persons in the popula-
tion, better bone status should be provided to improve
their quality of life. Calcium replacement has been
proved to benefit elderly women(4). Knowledge of
normal values of bone mineral density (BMD) by age
can help determine the risk for osteoporotic fracture
in the early stages(3). There are many studies with
data of BMD in women in other countries and also
in Thailand, but there may be differences among
areas according to geographic and demographic
distribution. The present study evaluated the pattern
of BMD of people in a particular area. This area-
specific database will lead to more specific health
care, knowledge, and the extension of future studies.

MATERIAL AND METHOD

The study was approved by the ethical
committee of the Faculty of Medicine, Thammasat
University. The study population consisted of 806
women aged 15-80 years. All samples were walk-in
volunteers. These volunteers entered the program
themselves after learning about the study from an
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announcement board in the public relations area of
Thammasat Hospital. This study population was felt
to be representative of people in this demographic
area because they selected this hospital as their health
care provider. Some volunteers with these criteria
were excluded; 1) pregnancy, 2) delivery or abortion
within 3 months, 3) using agents which could affect
BMD such as steroids, hormonal contraceptives for
more than 5 years, 4) having body mass index (BMI =
weight in kg/height in square meter) below the sth
or above the 95th percentile of each age group, and
5) incomplete data record. Sample size calculated
with type I error, a = 0.05 and s = 0.09 was 30 for
each age group. The study population aged 15-80
years old was divided into groups by age in 5 year
intervals, which therefore made the sample size 360
or more. After explaining the objective of study
to each volunteer, informed written consent was
obtained. Each volunteer was interviewed by a well-
trained nurse at the gynecological outpatient depart-
ment. Approximately 900 volunteers entered the
program. After the initial interview, 806 volunteers
were left from history exclusion. Of 806 volunteers,
61 (7.6%) were again excluded due to either abnor-
mally low or high BMI (Table 1). BMD was then
measured by dual energy photon absorptiometer at
the lumbar spine 2-4, the neck of the femur, Ward’s
triangle of the femur, greater trochanter of the femur,
ultradistal part of radius, and distal ulnar respec-
tively. The instrument was standardized daily against
phantom with the precision error of 1.5 per cent or

Table 1. BMI of study samples in each age group.

Age group Number of subjects BMI (kg/m2) Number of subjects BMI (kg/m2)
(years) (before exclusion) (mean + SD) (after exclusion) (mean + SD)

(before exclusion) (after exclusion)

15-19 34 19.48 +2.32 32 19.39 + 1.79
20-24 54 19.73+2.18 50 19.62 + 1.68
25-29 50 20.44 + 2.60 47 20.25 +2.22
30-34 163 21.62 £2.96 147 21.45+2.14
35-39 75 2299+423 70 22.51+2.54
40-44 73 23.56 +3.32 67 23524293
45-49 88 23.82+3.53 80 23.63 +2.69
50-54 78 24.01 +3.15 72 24.00 +2.75
55-59 68 24.89 +3.77 62 24.78 + 3.06
60-64 58 24.94 +3.05 56 24.82 +2.53
65-69 34 23.72 £ 3.51 32 23.76 £ 3.02
270 31 23.63+4.82 30 23.52+4.08
Total 806 22.79 + 3.69 745 22.64 1 3.09

BMI = Body Mass Index
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better. The measurements were performed by three RESULTS

well-trained X-ray technicians under the inspection All of the study population was Thai. Twenty
of one radiologist from January 1999 to January 2001.  eight point four per cent of them were government
Results were expressed in g/cmZ and reported as  officers, 27.4 per cent were employees, 26.0 per cent
mean = SD in tables and graphs. were housewives, and 8.4, 8.3, 1.3, and 0.6 per cent

Table 2. Number of parity, and age of menarche of study samples in
different age groups.

Age group Number of subjects Number of parity Age of menarche
(years) (median) (mean + SD)
15-19 32 0 1279 + 1.32
20-24 50 0 12.85+222
25-29 47 0 13.04 +2.34
30-34 147 1 13.53 +2.74
35-39 70 1 1331 +3.13
40-44 67 2 1290 +3.73
45-49 80 2 1435+ 1.84
50-54 72 2 13.59 +4.07
55-59 62 3 13.68 +3.12
60-64 56 3 14.56 + 2.61
65-69 32 5 14.50 + 3.05
270 30 4 13.58 + 5.86
Total 745 I 13.56 +3.10
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Fig. 1. BMD of Lumbar spine L2, L3, and L4 in different age groups.
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Fig. 2. BMD of neck, Ward’s triangle, and greater trochanter of femur in different age groups.

Fig. 3.

BONE MINERAL DENSITY IN WOMEN

0.9

0.8

0.7

0.6

0.5

15-19

0.65

0.6

0.55

0.5

0.45

0.4

Mean BMD (g/sq cm)

)

0.35

0.3

BMD of ultradistal part of radius and distal ulnar in different age groups.

25-29

35-39

45-49

Age (years)

D
©

wn

5-59

—d&— Neck of femur
—&— Ward's triangle
=t Greater trochanter

15-19

25-29

35-39

@
b
wy
~

Age (years)

55-59
65-69

=8— Distal part of ulnar
—&— Ultradistal radius

621



622 P. WANICHSETAKUL et al.

variation is supposed to be the best explainable
factor. However, the BMD of women in the present
study decreased remarkably after the age of 50, and
is consistent with the findings of Limpaphayom K(6),
and correlated well with the average age of meno-
pause in Thai women of 49.5 + 3.6 years(12),
Corresponding with other studies(6-10),
lumbar spines have maximum BMD comparative to
other parts of the body. L4 has the most density. The
distal forearm BMD is of the least value in the pre-
sent study. Interestingly, BMD of the distal forearm
reached the peak later than other bones (Fig. 3), this
finding is similar to the study of Berntsen GK which
was recently reported in 2001(13), The average BMD
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of all bone sites found from the present study is
higher than the results from the study of Limpa-
phayom K in Thailand(6), but closer to average
BMD found from studies in Mexico, Canada, and
Japan(9,10,14),

The results have been used to form a new
database for our hospital’s health policy. The authors
suggest that the normal value of different areas
should be available in future in order to provide
more specific and better health care according to
demographic variation. It is believed that these mea-
surements may be beneficial as database for other
regions, and should also be one of the reference data
for future studies in Thailand.

(Received for publication on December 29, 2001)
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