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Abstract A group of Northern Ireland women aged 40–
75 years of age with low-trauma forearm fracture were
studied to determine the incidence of such fractures
and the prevalence of osteoporosis in this fracture
population. A total of 1,147 subjects were identified in
1997 and 1998 throughout Northern Ireland following
low-trauma forearm fractures, as well as 699 residents
in the Eastern Health and Social Services Board
(EHSSB), enabling calculation of the annual incidence
rate of new low-trauma forearm fractures at 2.69/1,000
population aged 40–75. A total of 375 participants
consented to have bone mineral density (BMD) mea-
surements undertaken at the femoral neck, spine, and
forearm using a Lunar Expert bone densitometer.
Osteoporosis at the femur was present in 14% of wo-
men, at the spine in 29%, and at the forearm in 32%.
A total of 45% were osteoporotic at one or more
measured sites, but only 18% were on treatment for
osteoporosis. Additional significant risk factors identi-
fied included an early menopause in 24.5% and current
or previous corticosteroid use in 13%. Only 1.6% re-

ceived information on treatment of osteoporosis at the
time of fracture. Increased awareness is needed in both
primary and secondary care including fracture services
to improve treatment of women with low-trauma
fracture.
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Introduction

Distal forearm fracture is a common event in women,
with a lifetime risk of 14% [1]. Such fractures may be
particularly important as a marker of underlying oste-
openia or osteoporosis, with increases of 2 to 3 times of
the expected rate of subsequent vertebral or hip frac-
ture in comparison to the general population [2, 3, 4,
5]. Women with distal forearm fracture have reduced
bone mineral density at the hip [6], the lumbar spine
[7], and the heel [8]. Low-trauma fragility forearm
fracture is a recommended indication for bone density
measurement [9, 10] and treatment for osteoporosis
where appropriate, but often these not undertaken [11,
12, 13]. While there is no apparent excess mortality
following Colles fracture [14], it interferes significantly
with self-care activities, with approximately 40% of
patients requiring hospital admission [15]. Up to 30%
may develop longer term complications including
algodystrophy, osteoarthritis, and neuropathy [16], and
nearly half report only fair or poor outcomes at
6 months [17].

In view of the rising numbers [18] of women present-
ing with hip fracture in Northern Ireland and the high 6-
month female mortality of 16% [19] and the cost [15], it
was considered important to establish the prevalence of
osteoporosis in women with low-trauma distal forearm
fracture and the current provision of treatment for
osteoporosis in this population. Appropriate targeted
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treatment may be an important measure if future
reduction of osteoporotic fracture is to be achieved. We
have studied a group of Northern Ireland women with
low-trauma forearm fracture to determine the incidence
of such fractures and the prevalence of osteoporosis in
this population.

Methods

Women aged 40–75 years presenting with distal forearm
fracture in 1997/1998 in 7 hospitals covering over 90%
of the population in Northern Ireland were identified.
Ethical approval was obtained for the study from the
Ethical Committee of the Queen’s University of Belfast.
Fracture patients were identified from accident and
emergency records, fracture clinic attendance, and
radiology records. Patients were deemed to have a low-
trauma fracture if the injury occurred from a fall from
standing height or less. Following written informed
consent, information on risk factors for osteoporosis
was obtained by a trained osteoporosis nurse. The
information was gathered on a standard proforma in-
cluded demographic details, previous steroid therapy,
age of menopause, hormone replacement therapy,
alcohol intake, dietary calcium intake, smoking history,
falls in preceding 6 months, fractures, patient education
following attendance at a fracture clinic, and medica-
tion.

The population by postal code was obtained for the
Eastern Health and Social Services Board (EHSSB) re-
gion of Northern Ireland from the Central Services
Government register for 1997 and 1998. This enabled
the incidence figures for low-trauma fracture to be cal-
culated by age bands per 1,000 population allowing the
annual incidence rate of low-trauma fractures / 1,000
population / year to be derived. The EHSSB population
was chosen as it incorporated the more densely popu-
lated greater Belfast area in which forearm fracture
ascertainment was highest.

Bone mineral density measurement

Bone mineral density (BMD) measurement of the lum-
bar spine (L2–L4), neck of femur (femoral neck region),
and nondominant forearm (radius total region) were
measured in g/cm2 by dual-energy X-ray absorptiometry
using a Lunar Expert Bone Densitometer. The T-score
reference population for each region was the UK female
reference population supplied by the manufacturer.
Subjects were categorized using the World Health
Organization recommendations, at each region of
interest, as normal if bone mineral density was above )1
standard deviation (SD) of the young adult mean, as
osteopenia if between )1and )2.5 SD, and as osteopo-
rotic if below )2.5 SD [20].

Results were analyzed using the Statistical Package
for Social Sciences (SPSS).

Results

A total of 1,147 patients aged 40–75 years with low-
trauma forearm fracture were identified in 1997 and
1998 throughout Northern Ireland. Of these, 699 resi-
dents living in the EHSSB post codes were identified,
and their incidence of low-trauma female forearm frac-
tures / 1,000 population / year calculated for the total
population and by age band, as shown in Table 1. The
overall annual incidence of new low-trauma forearm
fracture was 2.69/1,000 population aged 40–75.

A total of 375 subjects attended for BMD measure-
ment (Table 2). Of these 54 (14%) had osteoporosis at
the hip, 107 (29%) at the spine, and 120 (32%) at the
forearm with 5 (1%) subjects osteoporotic only at the
hip, 34 (9%) osteoporotic only at the spine, and 43
(11%) osteoporotic only at the forearm (Table 3).
Osteoporosis was present at both hip and spine mea-
surement site in 39 (10%) subjects, hip and forearm in 40
(11%) subjects, and spine and forearm 64 (17%) sub-
jects. Osteoporosis at all three measured sites was re-
corded in 30 (8%) subjects. A comparison of the
prevalence of osteoporosis in those above and below the
age of 60 years is outlined in Table 3.

Overall a total of 168 (45%) were osteoporotic at one
or more measured sites, of whom 30 (18%) were on
treatment for osteoporosis. Of these, 9 subjects (5%)
were receiving bisphosphonate therapy, 10 (6%) calcium
supplementation, 2 (1%) oral vitamin D supplements,
and 11 (7%) hormonal treatment. Comparison of sub-
jects over and under the age of 60 years revealed no
differences in the proportion with osteoporosis receiving
treatment.

The risk factor data for the study groups revealed
that 20% were current smokers (Table 4). Additional
significant risk factors identified included an early
menopause (i.e., at less than 45 years) in 25%, a pre-
vious hysterectomy in 26% at a mean age of 43.8 years,
and one or both ovaries removed in 13%. The mean
spine BMD in the 259 patients on whom no docu-
mented gynecological surgery had been performed was
1.01 g/cm2 , in the 47 patients who had had a hyster-
ectomy alone was 0.989 g/cm2, and in the 47 patients

Table 1 Number of low-trauma fractures by age band in women
age 40–74 in Eastern Health Board in 1997 and 1998

Age band
(years)

No. of fractures
in 1997 and 1998

Female
population

Rate/1,000
population
per year

40–44 32 25,467 0.63
45–49 59 21,102 1.39
50–54 80 19,603 2.04
55–59 122 19,316 3.16
60–64 150 15,619 4.80
65–69 189 14,837 6.37
70–74 67 14,175 2.36
40–74 699 130,119 2.69
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who had undergone both hysterectomy and oophorec-
tomy was 0.958 g/cm2, which was significantly reduced
in comparison to those on whom no surgery was per-
formed (p=0.025). Current or previous corticosteroid

use was recorded in 13%. Seventeen percent had fallen
within the previous 6 months. At the time of their
attendance at the fracture clinic, only 3% had received
advice about osteoporosis, 2% on fall prevention, and
only 1.6% received information on treatment of oste-
oporosis.

Discussion

We have found that the standardized incidence by age
band of low-trauma fractures in females was highest in
the age range 65–69 years. In men, 52% of forearm
fractures have been attributed to severe trauma and 21%
in women [21], and, therefore the incidence of forearm
fracture attributed to low trauma will not be as great as
the overall total incidence. This is reflected in the yearly
incidence of low-trauma forearm fracture recorded in
this study of 4.41/1,000 population aged 65–74 in com-
parison to the 6.2/1,000 population of all forearm frac-
tures reported in Oxford, UK [22] and the 6.7/1,000 in
Rochester, USA [21].

We have shown that osteoporosis is present in a
high proportion of patients presenting with low-trau-
ma forearm fracture. The presence of osteoporosis in
one of the three measured sites in 45% of patients
confirms the high prevalence in forearm fracture pa-
tients. The prevalence of osteoporosis was lowest at
the hip at 14%, with 29% osteoporotic at the spine
and 32% at the forearm. Nonconcordance of BMD
measurements between sites has been previously
highlighted [23] with differing coefficients of variation
of measurement of 1.48% at the lumbar spine, 0.99%
for total hip, and 1.82% for the ultradistal forearm
[24]. The proportion (29%) with osteoporosis at the
spine is lower, however, than the 47% reported from
Spain [6], but the 33% with osteoporosis at the hip or
spine is similar to the 36% observed in Glasgow [25]
and the 39% with the osteoporosis at the heel in
Nottingham [8].

Table 2 Characteristics of subjects with low-trauma forearm fracture

Age 40–59 (n=176) Age 60–74 (n=199) All subjects (n=375)

Mean age, years 53.1 66.6 60.3
Age range, years 40–59 60–74 40–74
Mean BMI, kg/m2 27.3 27.7 27.5
No. (%) previous fracture
Hip 1 (1) 3 (2) 4 (1)
Spine 3 (2) 1 (1) 4 (1)
Forearm 22 (13) 31 (16) 53 (14)
All fractures 32 (18) 30 (15) 62 (17)

No. (%) history of previous
steroid treatment

18 (10) 30 (15) 48 (13)

Mean spine T-score (range) )1.2 ()4.5 to +3.0) )2.0 ()5.8 to +2.1) )1.6 ()5.8 to +3.0)
Mean spine BMD g/cm2 (range) 1.1 (0.7 to1.6) 1.0 (0.5 to 1.5) 1 (0.5 to +1.5)
Mean hip T-score (range) )0.9 ()3.3 to +1.5) )1.7 ()3.8 to +0.9) )1.32 ()3.8 to +1.5)
Mean hip BMD g/cm2 (range) 0.9 (0.4 to 1.2) 0.8 (0.5 to 1.1) 0.82 (0.4 to 1.2)
Mean forearm T-score (range) )1.1 ()6.5 to +1.9) )2.5 ()7.6 to 1.3) )1.8 ()7.6 to +1.9)
Mean forearm BMD g/cm2 (range) 0.5 (0.2 to 0.5) 0.4 (0.2 to 0.8) 0.46 (0.2 to 0.8)

Table 4 Prevalence of risk factors in female low-trauma fracture
patients (n=375)

Risk factor No. of patients (%)

Currently smoking
1–9 cigarettes/day 22 (5.8)
‡10 cigarettes/day 52 (13.8)

Previous steroid treatment 48 (12.8)
Early menopause
(<45 years of age)

92 (24.5)

Previous hysterectomy 98 (26)
(mean age 43.8 years)

Previous oophorectomy 47 (12.5)
History of falls in previous
6 months

62 (16.5)

Less than half pint of milk per day 178 (47.5)
Alcohol intake
1–19 units/week 210 (56)
‡20 units/week 4 (1)

Table 3 Prevalence of osteoporosis (T-score <)2.5) by age group
and measurement site

Age <60
years

Age >60
years

All subjects

Number of subjects 176 199 375
No. (%) osteoporotic
at hip

12 (7) 42 (21) 54 (14)

No. (%) osteoporotic
at spine

33 (19) 74 (37) 107 (29)

No. (%) osteoporotic
at forearm

18 (10) 102 (51) 120 (32)

No. (%) osteoporotic
at hip or spine

36 (20) 86 (43) 122 (33)

No. (%) osteoporotic at all sites 5 (3) 25 (13) 30 (8)
No. (%) at any site 43 (24) 125 (63) 168 (45)
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If the National Institute for Clinical Excellence [26]
proposal in the United Kingdom to advocate treatment
in women younger than 65 years of age only if the T-
score is less than )3.2 is adopted, 2 of the patients would
have had such a score at the hip and 22 in the spine,
resulting overall in only 24 out of 246 (10%) being rec-
ommended for pharmacological treatment.

Identification of modifiable high-risk factors for
osteoporosis allows a more targeted approach to man-
agement and prevention of further bone loss. A previous
fragility fracture is a high-risk factor for further fracture,
and therefore first attendance at a fracture clinic should
be an opportunity to assess further fracture risk and to
enable interventions to be introduced for secondary
fracture prevention.

In our study group of patients attending a fracture
clinic we identified several potentially modifiable lifestyle
factors including a high prevalence of smokers and his-
tory of corticosteroid therapy. While vitamin D levels
were not measured in these patients, subclinical defi-
ciency of vitamin D has been identified in 20–40% of
elderly patients at home and in institutional care in
Northern Ireland [27, 28]. Only 1% of patients with
osteoporosis were receiving vitamin D supplementation,
and 10% calcium supplementation. Attention to both
vitamin D and calcium dietary intake would be impor-
tant in secondary fracture prevention advice. In addi-
tion, 16.5% had reported a minor fall within the
previous 6 months, suggesting the need for further
assessment and intervention to minimize further risk by
preventing a second fall.

The most significant finding, however, was the large
number (24.5%) who reported an early menopause (i.e.,
under 45 years of age). Many of these had had a pre-
vious hysterectomy and in 12% one or both ovaries had
been removed. These findings would suggest that on
attendance at a fracture clinic an enquiry should be
made regarding these gynecological procedures and
more importantly would suggest that treatment for
prevention of bone loss should be considered at the time
of the original surgery.

In current clinical practice, only a small proportion
(18%) of those with forearm fracture and osteoporosis
are currently receiving active intervention and treat-
ment for osteoporosis, and this is not provided more
often in either younger or older patients. Similarly low
uptake of treatment has been reported in other regions
despite clinical guidelines [29]. Unfortunately, at the
time of fracture only 3% had received advice on
osteoporosis, only 2% had been advised regarding fall
prevention, and in only 1.6% of patients was investi-
gation or treatment discussed. These findings may re-
flect the busy working environment of the fracture
clinics and support the concept of a liaison fracture
clinic nurse as a worthwhile service development to
introduce more effective secondary fracture prevention
[30, 31].

There is a need to highlight the importance of low-
trauma fracture itself as a trigger of treatment for

bone protection, and this requires increased awareness
of the importance of such treatment. Such patients are
at increased relative risk of fracture independent of
BMD. Enhanced availability of bone mineral density
measurements will enable an even higher risk sub-
group to be identified with lowered bone mineral
density who are at increased risk of further fracture,
particularly in the spine, forearm, and hip. Such pa-
tients may particularly benefit from therapeutic inter-
vention. In our study of 40% of the women in
Northern Ireland in this age group, current health care
strategies are not identifying patients with low-trauma
fracture who would benefit from such bone protection.
In Northern Ireland with a female population of
338,300 between the age of 40 and 75 (Northern Ire-
land Statistics and Research Agency) we would
envisage approximately 900 low-trauma forearm frac-
tures occurring each year requiring targeted interven-
tion and appropriate bone protection.

Increased awareness is needed in both primary and
secondary care including fracture services to improve
treatment of women with low-trauma fracture.
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