
For example, reports of chloroquine-resistance from the
Transvaal,s,s-" the chloroquine-resistant status of all
malarious areas adjacent to the Transvaal, and the high
number of imported cases reported from within this region
are to some extent at odds with the current consensus
document,' which recommends chloroquine alone for this
region. Adding further confusion to the resistance scenario,
northern NataVKwazulu is described as an area of low-level
chloroquine resistance,'2 despite studies documenting a high
prevalence of strongly resistant malaria.3

,4

It is likely that the high incidence of malaria reported for
the 1992/93 season:"o together with extensive coverage in
both the medical and the popular press, will have increased
awareness of newly available and necessary drugs on the
part of both travellers and medical advisors. Since all the
recommended drugs in the otherwise sound and widely
distributed TPS Drug Information Centre/National Health
malaria prophylaxis document' are now available, we look
forward to documenting reliance on more appropriate
drugs or drug combinations, Ongoing medical ediJcation
for doctors and pharmacists is vital for sound provision of
advice in a changeable setting, especially given recently
gazetted changes to the Pharmacy Act (Government
Gazette 25 June 1993) which will increase opportunities
for the involvement of pharmacists in primary health care
and health education, The sizeable role the travel industry
plays in providing information on prophylaxis has been
documented8 and travel agents must be kept aware of
current policy, not only through opportunistic use of ~ravel
conferences but also through formal channels. Future
antimalaria documentation intended for providers of
advice on prophylaxis should list, and encourage
consultation with, existing centres of expertise.

We thank the Kwazulu Bureau of Natural Resources for
their assistance and all the respondents; who gave so
generously of their time.
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Assessment of age-related
bone loss in normal South
African women by means
of the Hologic QDR 1000
system
A. A. Kalla, A. B. Fataar, L. Bewerunge

The aim of this study was to evaluate age-related changes

in cortical and trabecular bone mineral density (BMD) in

South African subjects, and to develop a local reference

database for dual energy X-ray absorptiometry with tl}e

QDR 1000 densitometer. A questionnaire was used t~.'

recruit volunteers. Age, years since menopause, use of

medications and medical diseases were recorded. Me,ri

were excluded. Only whites and coloureds were studied.

Three hundred and eleven women had single
measurements over a 2-year period. Seven sets of

subjects were defined according to age (18 - 44; 45 - 49;

50 - 54; 55 - 59; 60 - 64; 65 - 69; > 70 years) (N =163; 32;
35; 23; 25; 16; 17 respectively). Height and weight did not .

change significantly with age. There were significant

differences in lumbar and femoral BMD (Ward's) compared

with those of American subjects in the different age

categories. Both the lumbar and total femoral BMD began

to fall significantly between the ages of 60 and 65 years (P

< 0,01). Ward's triangle showed a significant fall in BMD

between 45 and 50 years of age (P < 0,01). Ward's BMD

predicted 36% of the variation in lumbar BMD at 45 years

but 10% at 70 years. Ward's triangle is a useful predictor

of femoral bone loss in later years. The fracture threshold

at the lumbar vertebrae was 0,822 g/cm2; at Ward's

triangle it was 0,443 g/cm2. This gave a 16% prevalence of

osteopenia in the lumbar region and a prevalence of 24%

at Ward's area.

S Air Med J 1994; 84: 398-404.

Osteoporosis is a major cause of morbidity and mortality
among elderly women in the UK, USA and Europe.,,2
Numerous risk factors for osteoporotic fracture have been
defined, but they have poor predictive value in assessing an
individual's susceptibility to fracture. 3 Bone mineral density
(BMD) measurement is the only definitive way of predicting
fracture risk.' Studies in South Africa are lacking, but there is
evidence that, among some groups of people, the
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prevalence rates are comparable to those of other
countries.5

•
7

Dual-energy X-ray absorptiometry (DXA) is currently
regarded as the most useful non-invasive method of
measuring trabecular bone density.8-10 The equipment has
only recently become available in South Africa. Different
methods include the Hologic QDR 1000 system, the Lunar
system and quantitative computed tomography (QCD. There
are no BMD reference values for any of the machines in use
that can define a group of South African individuals at risk.
Current Hologic software is designed to evaluate subjects in
respect of American normals. The software of the Hologic
QDR 1000 densitometer uses American normative data
based on healthy American women aged between 20 and 80
years. Those whose BMD is in the lowest quartile for young
normal subjects are at greatest risk of fracture."'" It is
generally recommended that appropriate reference values
be established for geographically different populations.'3
Patient differences may reflect a combination of genetic and
environmental effects on BMD and strength.

This study was designed to ascertain differences from
American data and to develop a range of values which could
serve as reference data for normal South African women, in
order that subjects at greater risk of fracture could be
identified and studied prospectively for-fracture risk and
prevention. We also looked at relationships between cortical
and trabecular bone within the femur.

Materials and methods
Female volunteers were recruited from the hospital staff
as well as the general public of Cape Town. Members of
the public were invited to participate through requests in
local newspapers, as well as the provision of self­
addressed postcards displayed at supermarkets and
other strategic points. Subjects were screened by
questionnaire for the presence of co-existent disease
likely to interfere with BMD, such as early menopause,
thyroid disease and severe arthritis. Current use of
oestrogen preparations was recorded. Subjects taking
any form of hormone replacement therapy (HRT) were
excluded from the analysis; they were not asked about
the previous use of HRT. Patients who had had a
hysterectomy were excluded, even if the ovaries were
purported to have been left in situ. Volunteers were also
excluded if they were severely immobilised or using any
medications likely to interfere with bone metabolism.
There were 311 subjects suitable for study. Duration of
menopause was not accurate and the subjects were
stratified into groups as follows: 1 year (pre- and
perimenopausal) = 1; 1 - 5 years = 2; 6 - 10 years = 3;
and> 10 years = 4.

The number of black women who volunteered for this
research was too small (4 subjects) to allow statistical
comparison. This study was thus confined to whites and
coloureds (as defined by the now abolished Population
Registration Act). These 2 subgroups were compared in
respect of all BMD measurements taken at the vertebrae
and left hip. They were not age-matched, but the age range
(18 - 59 years) was equalised for the 2 subgroups (see
'Statistical methods'). American data based on 650 normal
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women in North America were obtained from the
manufacturers' manual.

A single measurement was made with the Hologic QDR
1000 DXA absorptiometer, measuring several sites. BMD at
the left hip and first 4 lumbar vertebrae (L1 - L4) was
measured. At the hip, Ward's triangle, the neck, trochanter
and inter-trochanter regions were measured. Total and mean
values were also available for the hip and vertebrae. Height
and weight were recorded at the same time. The lumbar
BMD was expressed as a mean of the BMD of L1 - L4;
collapsed vertebrae, if present, were excluded from the
measurement.

The in vitro coefficient of variation of the technique at our
institution was 0,5% in a phantom measured at regular
intervals (N = 577) during the 2-year period (November 1989
- December 1991). In vivo precision is important in
sequential studies of the same individuals over time, but is
irrelevant in cross-sectional studies such as ours.

Statistical methods
Spearman correlation coefficients were used for the
construction of a correlation matrix between different
'measurements and sites. A theoretical fracture threshold
was determined based on the mean -2 SO of subjects aged
30 - 39 years, for lumbar and Ward's BMD. Step-wise
multiple regression analysis was used to see if lumbar BMD
could be predicted from femoral BMD. Ward's BMD was the
dependent variable when lumbar BMD and BMD at other
femoral regions were used in the prediction. Analysis of
variance was used to determine the age at which changes in
BMD became significant. The white women were
significantly older than the coloured women, so the
comparison excluded white subjects over 60 years of age to
coincide with the age range of the coloured subjects. All
statistical analyses were performed on the mainframe
computer at the University of Cape Town with current
versions of the BMDP and SAS statistical software
packages."·'6 Statistical comparisons with American data
were based on the mean and SO per decade, supplied by
the manufacturers.

Results
Three hundred and eleven women were seen over the 2
years from November 1989 to December 1991. The mean
age was 44 years (SO 15) with a range of 18 - 75 years.
There were 163 under 45 years of age (young) and 148 over
the age of 45 years (old). Backache was a symptom in 21 %
of the younger women and in 27% of the older group. All
volunteers were independently mobile, and postmenopausal
subjects were not receiving HRT at the time. We were not
able to ascertain how many subjects had received HRT in
the past. There were no significant differences between
premenopausal females using contraceptives (N = 48) and
those who did not (N = 115). Table I shows that there were
no significant differences between whites and coloureds in
respect of BMD, and all further studies were done on the
group as a single unit.

A comparison with the American database showed that
the lumbar BMD was significantly higher in our subjects,
particularly in those aged over 45 years. Peak lumbar bone
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density was, however, attained at the same age in South
African and American subjects (Table 11; Fig. 1). That of
Ward's triangle, in contrast, was significantly lower in our
cohort, especially in the elderly. Peak Ward's bone density
was attained at a slightly older age than in American
subjects (Table Ill; Fig. 2). We had too few subjects over 75
years of age to allow a meaningful comparison of that
group.

Fig. 3 is a frequency histogram of the lumbar BMD
stratified by 5-year intervals after the age of 45 years.
The mean begins to fall around the age of 55 years.

AGE
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i

1.5
i

0.5
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"'r

_ South Atrican I

1 ..

i

1.5
G/Cm'

Table I. Mean (± SO) of BMO at different sites for white and
coloured subjects

.. p<0.05 •• p<0.01 ••• p<0.0001

Fig. 2. Horizontal bar graph showing a comparison of American
and South African Ward's BMO per half-decade.

Fig. 1. Horizontal bar graph showing a comparison of
American and South African lumbar (L1 - L4) BMO per half­
decade.

When multiple range tests (Duncan) were done, the
differences were statistically significant (P < 0,01) afterthe
age of 60 years. The differences were statistically significant
even after correction for multiple comparisons [overall
P < 0,0001] (Bonferroni effect). The fracture threshold at the
lumbar vertebra was 0,822 g/cm', giving a 16% prevalence
of lumbar osteopenia in our cohort over 45 years of age.
Of those older than 70 years, 29% had a BMD reading
below 0,822 g/cm'. The prevalence of lumbar osteopenia in
the postmenopausal group was 9%. However, in the group
who were more than 10 years postmenopausal, 30% of the
subjects had a lumbar BMD below the fracture threshold.

The BMD of Ward's triangle is presented similarly in Fig. 4.
It is evident that the mean BMD begins to fall at an earlier
age than the mean lumbar BMD. Multiple range tests
showed that this difference becomes statistically significant
at age 50 years (P < 0,05). The fracture threshold of Ward's
area was 0,443 g/cm', giving a 24% prevalence of femoral
osteopenia in our cohort over 45 years of age. However,
71 % of subjects older than 70 years had a BMD
measurement below 0,443 g/cm'. The prevalence of Ward's
osteopenia in the menopause was 7%, but 37% of the group
that was 10 years post-menopausal were at high risk of
fracture at the femur.

...... p<0.005

..
....

........
..

0.8 1
G/Cm

.... p<O.01

I 0 American - South African'

0.8 0.6 0.4 0.2 0 0.2 0.4 0.6

20
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AGE

.. p<0.05

Variable White Coloured P-value

No. 184 69
Age (yrs) 41 ± 12 34 ± 8 0,0001

Height (cm) 164 ± 10 159 ± 7 0,0004

Weight (kg) 61 ± 12 61 ± 12 0,84
Lumbar BMD (g/cm') 1,04±0,13 1,02±0,14 0,25
Ward's BMD (Qlcm2

) 0,66±0,13 0,67 ± 0,21 0,45
Total femoral

BMD (g/cm') 1,09 ± 0,13 1,1 ± 0,16 0,52
Whites over 60 years at age were excluded from this analysis.

Table 11. Mean (± SO) of BMO (g/cm') at the lumbar spine (L1 -
L4); comparison of 650 American and 311 South African subjects
aged 20 - 80 years, per half-decade

Cut-off
age American South African I-value P-value

20 1,019±0,110 0,940 ± 0,095 2,49 0,025
25 1,040 ± 0;110 1,018 ± 0,129 0,93 NS
30 1,047±0,110 1,062 ± 0,109 0,79 NS
35 1,041 ± 0,110 1,050 ± 0,114 0,47 NS
40 1,024 ± 0,110 1,045 ± 0,134 0,80 NS
45 0,999 ± 0,110 1,058±O,116 3,00 0,005
50 0,967 ± 0,110 1,049 ± 0,176 2,42 0,025
60 0,892 ± 0,110 0,991 ± 0,140 5,48 0,0001
70 0,815 ± 0,110 0,891 ± 0,132 3,55 0,005
80 0,752 ± 0,110 0,895 ± 0,213 2,66 0,01

Table Ill.' Mean (± SO) of BMO (g/cm') at Ward's triangle of the
left hip; comparison of 650 American and 311 South African
subjects aged 20 - 80 years, per half-decade

Cut-off
age American South African I-value P-value

20 0,832 ± 0,120 0,696 ± 0,141 0,35 NS
25 0,801 ± 0,120 0,719 ± 0,163 2,75 0,01
30 0,769 ± 0,120 0,743 ± 0,125 1,19 NS
35 0,737 ± 0,120 0,666 ± 0,250 1,81 0,05
40 0,706 ± 0,120 0,678±0,118 1,21 NS
45 0,674 ± 0,120 0,657 ± 0,089 1,14 NS
50 0,642 ± 0,120 0,632 ± 0,117 0,44 NS
55 0,611 ± 0,120 0,606 ± 0,104 0,29 NS
60 0,579 ± 0,120 0,528 ± 0,081 3,08 0,005
65 0,547 ± 0,120 0,495 ± 0,103 2,47 0,025
70 0,516 ± 0,120 0,481 ± 0,112 1,17 NS
75 0,484 ± 0,120 0,428 ± 0,098 2,06 0,05
80 0,452 ± 0,120 0,419 ± 0,160
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LUWBJ.RSUO Table IV. BMD at different sites relative to stage of menopause56·"

Lumbar Femoral Total
No. Stage BMD neck BMD femoral BMD Ward's

199 1 1,04 0,86 0,95 0,69

: I
36 2 1,1 0,79" 0,92 0,59t
24 3 0,95t 0,75t 0,87* 0,55t
46 4 0,89t 0,67t 0,81 t 0,46t
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The M denotes that a value" coincided with the mean. The numbers in column 1
indicate the total number of subjects with the corresponding BMD (glcrn'). The change
was statistically significant (P < 0,01) after the age of 60 years. The accompanying
table shows the probability that the differences were not due to chance.

Fig. 3. Frequency histogram of change in lumbar BMD with age.
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Changes at the femur occur earlier than changes at the spine.

Fig. 5. Histogram of mean BMD at lumbar spine and Ward's
area, stratified according to stage of menopause.

Fig. 4. Frequency histogram of change in Ward's BMD with age.

The M denotes that a value coincided with the mean. The numbers in column 1
indicate the total number of SUbjects with the corresponding BMD (glcrn'). The change
was statistically significant (P < 0,01) after the age of 50 years. The accompanying
table shows the probability that the differences were not due to chance.

Fig. 6 is a correlation matrix between lumbar BMD and a
series of different variables whose correlation coefficient is
expressed as a histogram. These apply to 3 age groups of
subjects. The negative effect of age over 50 years and the
menopause is confirmed. It is evident that, while significant
correlations are found, there are differences according to
age. The prediction of lumbar BMD from femoral BMD is
much more accurate in younger subjects than in their elderly
counterparts. This may partly be explained by the
inaccuracies of lumbar BMD due to aortic calcification and
vertebral osteophytes in the elderly. Variation in lumbar BMD
is significantly and consistently explained by variations in
femoral BMD in subjects aged between 60 and 65 years ..
The results suggest that caution should be exercised in the
making of inferences about one site from measurements at
another site. No more than 64% (r 2

) of the variation at the
spine could be explained by the variation at the femur; this
suggests that both sites need to be measured
simultaneously in all subjects.

Multivariate regression analysis was used to test the
relative effects of age and menopause at the relevant
trabecular bone sites, viz. lumbar vertebrae and Ward's
triangle. When lumbar BMD was the dependent variable in a
step-wise multiple regression analysis which included age
and menopause together with femoral measurements as the
independent variables, menopause (2%) was a better
predictor of lumbar BMD than age (0%). However, lumbar

0.419.,
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-.....

o.~ ! 0506

" ".. I .... I ..." I CO,40·50 06:l
51-55 .0E2
56-60 os.:
61_55 .048
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Table IV shows BMD stratified according to approximate
time after menopause. In 6 subjects, duration of menopause
was not recorded. There is a noticeable difference in the
time that femoral bone loss occurs relative to loss at the
lumbar vertebrae. These findings are similar to those
described for the effects of age, and show that femoral loss
precedes spinal loss in our cohort. Fig. 5 shows the mean
spinal and femoral BMD according to menopausal stage.
These findings do not show the expected marked losses
early in the menopause followed by a period when bone loss
tapers off. In fact, our cross-sectional data suggest that
peak lumbar bone mass is attained early in menopause, with
progressive loss after 6 - 10 years of oestrogen deficiency.
Femoral bone loss, in contra$t, is significant within the first
5 years of the menopause.
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Fig. 6. Histogram of the correlation coefficient between lumbar
BMO, age, menopause and femoral sites, according to 3
different age groups.

BMD (44%) was predicted mainly by trochanteric BMD,
suggesting that other unknown factors were more important
in the prediction. This confirms that femoral measurements
could be useful predictors of lumbar BMD, but suggests that
the trochanteric region contains the most trabecular bone at
the femur. When Ward's triangle was the dependent variable
in the regression analysis, age predicted the variation to a
greater extent (3%) than stage of menopause (1 %). Again,
unknown factors seemed important, since neck BMD
predicted 85% of the variation in Ward's BMD. Lumbar BMD
did not feature as a significant predictor of Ward's BMD,
irrespective of age or menopause. This renders questionable
the wisdom of using Ward's BMD to predict the risk of
femoral fracture.

Figs 7 and 8 represent the nomogram of lumbar and
femoral trabecular BMD (Ward's area) respectively in South
African subjects. The range encompasses the mean and 2
SO to either side of the mean per decade. Subjects are
regarded as being at high risk for fracture if the BMO falls
below 2 SO of the mean (or the lowest quartile) relative to
young normals (aged 30 - 39 years) (t-score). Both sets of
graphs confirm the relatively steep fall in BMO after
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Fig. 7. Reference range of lumbar BMO encompassing the mean
and 2 SO above and below, per 5-year groups after age 45
years.
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Values falling more than 2 SO below the mean for young subjects represent risk of
fracture (fracture threshold).

Fig. 8. Reference range of Ward's BMO encompassing the mean
and 2 SO above and below, per 5-year groups after age 45
pa~. .

menopause, which occurs at an average age of 52 years in
Cape females. Tables 11 and III provide the mean and SO per
half-decade groups by age at the 2 sites of interest. These
values can be used in the Hologic software to generate a
South African reference nomogram for interpretation of
results in local subjects. The curves are smoother when
results are grouped by decade.

Discussion
It is virtually impossible to eliminate bias entirely from a
population study of this nature, particularly that associated
with urbanisation, literacy, social stratum and race. Our
finding of backache as a symptom in up to 20% of the
subjects suggests that our sample was not biased in favour
of those with skeletal abnormalities. This is borne out by the
absence of a significant fall in height with age or menopause
in our subjects.

Numerous reports have confirmed age-related bone loss
and its acceleration in the menopausal female"-20 and those
with certain diseases!' Solomon,' using metacarpal indices,
showed that South Africans follow the same trend of bone
loss with age and menopause. Wagener and Hough" found
similar changes in their patients, but did not assess fracture
prevalence. Our study confirms the tendency for trabecular
bone density to fall with age. The mechanisms of age­
related bone loss are poorly understood, but the
pathogeflesis is likely to be multifactorial. Physiological
changes in the metabolism of parathormone may be
important.22 In women, the most important effect is that
related to oestrogen withdrawal which accompanies
menopause. The high prevalence of osteopenia in our
subjects over 70 years of age confirms their increased risk.
The definition of the fracture threshold in this group is
contentious!'

Osteoporotic syndrome is characterised by structural
bone failure, resulting in fractures at the wrist, hip and spine.
While numerous clinical risk factors have been defined, none
of these can adequately predict BMD or fracture.'
Measurement of BMD is the best predictor of future fracture
risk; underlining the importance of accurate assessment of
bone density. Non-invasive measurement of BMD has
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evolved over the years. The relatively non-sensitive
measures of cortical bone at the metacarpals
(radiogrammetry)2'-2' were superseded by single-photon
absorptiometry at the wrist,29-32 but a computer-assisted
measure of metacarpal BMD using digitised radiogrammetry
may be as good as single-photon absorptiometry.33
However, dual-photon absorptiometry9.23.34 and, more
recently, DXA are the most widely reported methods of BMD
measurement, and the most sensitive and reproducible non­
invasive techniques. IQ Quantitative CT of the spine35.", and
broad-band ultrasound attenuation at the heel" are also
available as useful measures of trabecular bone. These are
widely used to screen for osteoporosis risk.

Several DXA machines (e.g. Hologic, Lunar, Norland) and
quantitative CT scanners are currently in use at different
centres around South Africa and all of these use American
normative data provided by the suppliers. In order for these
machines to be used effectively in defining local subjects at
risk for fracture, reference data from a local cohort of healthy
subjects need to be established. Such data would also be of
value to researchers interested in studying pathological
causes of bone loss which may compound the
'physiological' effects of age and the menopause. Our
results confirm that American data are inappropriate for the
screening of South African subjects.

Our results confirm that backache is a not infrequent
symptom in women of all ages. It was generally a poor
predictor of low BMD (osteopenia). The fall in femoral BMD
started relatively early in the menopause (age 50 - 60 years).
Riggs and Melton'" have categorised 2 types of
osteoporosis based on clinical observations. Our cross­
sectional analysis suggests that femoral bone loss was a
feature of oestrogen withdrawal, while lumbar bone loss was
a feature of ageing. This apparent difference from the
reported literature4

.
12." may be the result of a number of

factors, including the cross-sectional nature of our study
and other unknown (c1imatic/ dietary/genetic) factors. It is
possible that longitudinal studies in the same patients over
time may contradict our initial impression. The step-wise
multiple regression analysis agreed with established
concepts in that menopause was a predictor of lumbar BMD
while age was a better predictor of Ward's BMD.

The use of BMD measurement at one site to predict
fracture at another site is controversial. Fracture data
suggest that the best predictor of fracture is BMD
measurement at the site of interest.39 While trochanteric
BMD was a significant predictor of lumbar BMD in this
model (P < 0,01), much of the variation was unexplained
(54%). Lumbar BMD could not predict any of the variation in
the BMD of Ward's triangle. The regression analysis
suggests that trochanteric BMD is the best measure of
trabecular bone in the femur. Yet, most studies regard
Ward's area as the best predictor of femoral neck fracture. 33

On the other hand, the fact that neck BMD is the best
predictor of Ward's BMD may imply that cortical bone
predominates at the latter site. There seems little doubt that
both cortical and trabecular bone loss may be important in
the genesis of fracture at the different sites.40 Prevalence
rates of osteopenia at the 2 sites confirm differential rates of
loss. The significantly high prevalence of Ward's osteopenia
in subjects over 70 years of age may explain the increased
incidence of femoral neck fractures in this group.
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A number of studies··12 have shoY'tn that fracture risk is
highest among subjects whose BMD is in the lowest quartile
of young normal subjects aged 30 - 39 years (t-score).
Results from different geographical regions have shown the
need to develop reference values for each region. While we
did not study the relationship between BMD and fracture,
our subjects showed changes in the femur at an earlier age
(chronological and menopausal) than at the vertebrae. This
is contrary to reports of fracture prevalence at these sites."
Our subjects show a similar tendency to lose BMD with age
and menopause as those of other populations. Solomon,"
and others:,,,2 have shown that fracture prevalence among
South African women is also comparable to that of other
populations. Age-related prevalence of fractures at different
sites would help to place our findings in perspective.

Significant differences in cortical BMD at the metacarpals
have been shown between different groups of people,' but
these bear no relationship to fracture prevalence/incidence.
In the study by Solomon," some groups of people had a
lower fracture prevalence in spite of their lower metacarpal
BMD. Clearly, quality of bone is likely to be as important as
quantity of bone in the pathogenesis of fracture.
Unfortunately, non-invasive techniques for measurement of
bone strength are not currently available. Other factors such
as neurovascular instability and type of trauma may also be
important."

Screening for osteopenia in the general population remains
controversial."·" Cost and availability of DXA for routine
studies should be compared with the cost of femoral neck
fractures to the health system and the economy as a whole.
These figures are not available in South Africa. Many patients
with fractures have normal BMD values, which may be due
to aortic calcification and/or osteophytes. Lateral spine DXA
scans have been developed in an attempt to improve
accuracy of the measurement," but prospective studies
showing a major advantage with the modified technique are
awaited. Our subjects aged over 45 years showed a
prevalence of lumbar and femoral osteopenia similar to that
reported from overseas centres. Prospective studies are
needed to address the socio-economic implications of
screening South African subjects for osteopenia.

We hope that the nomograms provided herein may serve
as reference ranges for South African subjects in whom
measurements are made with the Hologic QDR 1000
system. However, comparisons with other centres within
South Africa are required to confirm our results. The use of
similar machines, standard phantoms and quality control are
essential in the development of reference ranges and the
calculation of fracture thresholds of local patients.

Conclusions
South African women show the same tendency to bone loss
with age and menopause as their counterparts elsewhere in
the world. However, absolute BMD values for age at the 2
sites differ from those of American subjects. Femoral bone
loss occurs earlier than lumbar bone loss in South African
subjects. Prospective, longitudinal studies need to be
planned in order to assess the extent to which prophylactic
measures are needed to avoid long-term complications of
ongoing bone loss. Local reference BMD values for fracture
risk assessment are now available.
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Corticosteroid therapy and
bone mass - comparisOfl
of rheumatoid arthritis .:
and systemic lupus
erythematosus
A. A. Kalla, O. L. Meyers, T. J. v. W. Kotze,

R. Laubscher

This study was designed to evaluate the effects of low-dose

corticosteroid (CS) therapy for rheumatoid arthritis (RA) and

of high-dose CS therapy for systemic lupus erythematosus

(SLE) on metacarpal bone mass in young (premenopausal)

subjects. Ninety-eight patients with RA, 63 patients with

SLE and 85 healthy controls of comparable age,- race, sex

and nutritional status were studied. Metacarpal bone mass

was measured by radiogrammetry using a digitiser. In the

RA patients, mean bone mass of CS-treated subjects (27%)

was 52,31 g/cm2
, while that of untreated subjects was 56,69

g/cm2 (P < 0,02). In the SLE group, mean bone mass of CS­

treated subjects (76%) was 61,47 g/cm2 and that of

untreated subjects 62,36 g/cm2 (P > 0,1). Although patients

with SLE required larger cumulative doses of CS for longer

periods, their bone mass was higher than that of the RA

subjects (P < 0,01). None of the patients had femoral neck

or vertebral crush fractures, In RA, bone loss was probably

a feature of severe disease rather than of CS therapy.
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