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Comparison of phalangeal bone mineral content and density between the
dominant and non-dominant sides
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Abstract
Objectives Compared to the non-dominant side, higher
bone mineral content (BMC) and density (BMD) have been
demonstrated in the forearm bones in the dominant side.
Clinicians are compelled to scan the dominant side when
deformities or artifacts are found in the non-dominant side.
This study was done to evaluate the differences in
phalangeal BMC and BMD, measured using accuDXA,
between the dominant and non-dominant hands.
Design and participants A group of 333 subjects,
comprising 267 healthy volunteers (185 women and 82
men) and 66 women with rheumatoid arthritis. Phalangeal
BMD and BMC, were measured using accuDEXA, both
in the non-dominant and dominant hands.
Main results BMC and BMD showed strong correlations
between the two sides (r = 0.95, p < 0.001 for both).
Compared to the non-dominant side, dominant side BMC
was 5% higher (mean values =1.54 and 1.47, mean
difference = 0.064, 95% CI for the mean difference =
0.048–0.081g, p < 0.001) and BMD was 4% higher (mean
values = 0.480 and 0.463, mean difference = 0.018, 95%
CI for the mean difference = 0.014–0.021 g/cm2, p <
0.001). In the subgroup analysis, percentage differences
of BMD between the two sides were found to be similar
among men (n = 82), women (n = 251), people below 50
years (n = 24), people above 50 years (n = 122) and also
among patients with rheumatoid arthritis (n = 66).
Conclusions When the non-dominant hand is not
suitable for scanning, the clinician should consider
scanning the dominant hand instead. However, the
differences in BMD between the two hands should be
taken into consideration when interpreting results.

Introduction
Osteoporosis has become a major heath problem in
many countries and attempts are being made to reduce
the occurrence of fragility fractures. Drugs with proven
anti-fracture efficacy are prescribed to patients with
increased fracture risk, but quantification of fracture risk
in each patient is required before commencing such
therapies [1]. Low bone mineral density, measured using
dual energy xray absorptiometry (DXA) is predictive of
future fragility fractures and is widely used in recognising
high risk patients [2]. Although central type DXA has the
advantage of measuring BMD in multiple sites, devices

which can measure a single site in the appendicular
skeleton are also being used to determine fracture risk [3].
These peripheral devices are popular due to their low costs
and easy applicability. Phalangeal BMD measured by
accuDXA can predict fractures in central sites such as
spine [4] and is gaining popularity among clinicians.
When measuring BMD either in axial or appendicular
skeleton, the non-dominant side is selected to maintain
uniformity. However there are instances where the nondominant side is not suitable for scanning due to the
presence of deformities or artifacts in the region of interest.
Previous studies using DXA have shown that there are
significant differences in both BMD and BMC between
dominant and non-dominant sides [5,6,7]. Whether such
differences exist in phalangeal BMD is not known. We
decided to perform this study to estimate the differences in
BMD and BMC between the dominant and non-dominant
sides in order to help clinicians to make adjustments when
BMD and BMC are measured in the dominant side.

Method
A group of 333 subjects, which included 267 healthy
volunteers (82 men) and 66 women suffering from
rheumatoid arthritis, was selected for the study. Both BMD
and BMC of the middle phalanx of the third finger were
measured using the accuDXA (Schick Technologies Inc),
first in the non-dominant hand and then in the dominant
hand. All scans were done by a single operator, adhering to
the instructions given by the manufacturer of the machine.
In vitro calibration of the machine was done daily using the
inbuilt software to make sure that the accuracy and precision
of bone mineral density estimations were within the
acceptable limits. Consent was obtained from each
participant before the scanning and approval for the study
was given by the local ethics committee.
Dominant hand was defined as the hand they used
most of the time when cutting, throwing or receiving
things. Five subjects were left-handers and the rest were
right-handers. BMD and BMC of the dominant and nondominant sides were compared using the student’s paired
t-test and correlations between the two sides were
examined using the Pearson’s correlation coefficient.
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Percentage differences and absolute differences in BMC
and BMD were calculated for the entire group and also
for subgroups of all men, all women, subjects below 50
years, subjects above 50 years and also for patients with
rheumatoid arthritis. Two tailed p < 0.05 were taken as the
level of statistical significance and SPSS (version 10) was
used for all analyses.

Results
Age of the participants ranged from 20 to79 with mean
(SD) of 40.9 (10.5) years. Both BMC and BMD showed
significant correlations between the two sides (r = 0.84
and 0.95 for BMC and BMD respectively, p = 0.001 for all).
The dominant side had higher BMD and BMC when
compared to the non-dominant side. Compared to the nondominant side, dominant side BMC was 5% higher (mean
difference of 0.064, 95% CI for the mean difference=0.048–
0.081 g, p < 0.001), while BMD was 4% higher (mean
difference of 0.018, 95% CI for the mean difference=0.014–
0.021 g/cm2, p < 0.001) (Tables 1 and 2). Percentage differences
of BMD were similar in all subgroups (Table 3). Patients
with rheumatoid arthritis had lower BMD and BMC but
the differences between the two sides were same as
healthy females.

Conclusions
This study demonstrates significantly higher
phalangeal BMC and BMD values in the dominant side
compared to the non-dominant side. The magnitude of
the differences was broadly similar among healthy men,
healthy women, subjects below 50 years, subjects above
50 years and also among women with rheumatoid arthritis.
Further BMD and BMC values between the two sides
showed strong correlations. When measuring phalangeal
BMD, if the non-dominant hand is not suitable due to the
presence of congenital or acquired deformities, the
dominant hand can be used instead. However, when
Table1. Correlations and differences of BMC between
the two sides

Dominant NonCorrelation Mean
side
dominant between two BMC
BMC side BMC
sides
difference
(g)
(g)
(r )
(g)
Entire sample
Healthy males
Healthy females
Healthy subjects
below 50 years
Healthy subjects
above 50 years
Rheumatoid
patients

1.535
2.100
1.350

1.471
2.020
1.291

0.95*
0.84*
0.92*

0.064**
0.080**
0.059**

1.710

1.638

0.94*

0.072**

1.234

1.183

0.90*

0.052**

1.293

1.215

0.94*

0.078**

* p for correlation coefficient < 0.001
** p for the mean difference < 0.001
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Table 2. Correlations and differences of BMD the
two sides

Dominant
Non- Correlation Mean
side
dominant between two BMD
BMD
side BMD
sides
difference
(g/cm2)
(g/cm2)
(r )
(g/cm2)
Entire sample
Healthy males
Healthy females
Healthy subjects
below 50 years
Healthy subjects
above 50 years
Rheumatoid
patients

0.480
0.587
0.445

0.463
0.567
0.429

0.95*
0.92*
0.93*

0.018**
0.021**
0.016**

0.527

0.509

0.92*

0.017**

0.399

0.382

0.93*

0.018**

0.415

0.400

0.91*

0.015**

* p for correlation coefficient < 0.001
** p for the mean difference < 0.001
Table 3. Percentage differences and 95% confidence
intervals in BMD between the two sides

Category

% difference in
BMD

Entire sample
Healthy men
Healthy women
Subjects below 50 years
Subject above 5 years
Patients with rheumatoid
arthritis

95% confidence
intervals

3.96
4.16
3.78
3.92
4.03

0.58
1.27
0
0.78
0.12

to
to
to
to
to

7.55
6.41
7.88
6.73
9.12

4.13

−0.54 to 9.17

interpreting results to assess the future fracture risk,
clinician needs to remember the above differences and
make the necessary adjustments in the results.
Mean BMD and BMC values in subgroups were
explainable when their age and gender differences were
taken into consideration. Men had higher BMD and BMC
values compared to women and people above 50 years
had lower BMD and BMC when compared with people
below 50 years. Patients with rheumatoid arthritis had the
lowest BMD, but the difference between the two sides was
similar to that of healthy women indicating that the bone
loss in rheumatoid patients is more generalized and uniform.
Differences in forearm BMD between the dominant
and non-dominant sides have been reported earlier [5–7].
In these studies, BMD or BMC was constantly higher in
the dominant side compared to the non-dominant side.
Although the exact mechanism of this discrepancy is not
known, physical activity appears to be the most likely
mechanism [8]. Ducher and colleagues reported these
differences to be confined to cortical bone and this too
can be taken in support of the role of physical activity as
the underlying mechanism [9].
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Routine antibiotic therapy in the management of the local inflammatory
swelling in venomous snakebites: results of a placebo-controlled study
SAM Kularatne1, PVR Kumarasiri 2, SKC Pushpakumara1, WP Dissanayaka3, H Ariyasena3, IB Gawarammana1
and N Senanayake1

Abstract
Objective To evaluate the value of routine antibiotic
therapy in the management of the local swelling of patients
with venomous snakebites.
Methods A prospective, placebo-controlled study at the
General Hospital, Anuradhapura, Sri Lanka where 144
patients with envenoming and local swelling in the leg
were allocated to receive either antibiotics (Group A =
test group) or placebo (Group B = controls). Benzyl
penicillin 2 mega units intravenously 6 hourly and
metronidazole 500 mg by intravenous infusion 8 hourly
for 5 days from the first day of the bite were given to
Group A. Ethical committee approval was obtained from
the Committee of General Hospital, Anuradhapura.
Main outcome measures Circumference difference
between the affected limb and the normal limb, length of
the swelling measured in centimetres, and the physical
characteristics of the local swelling of both groups were
compared.
Results Group A had 69 patients and the Group B 75.
The mean circumference difference (MCD) of the leg

between the groups showed no significant difference
for 4 days ( P > 0.05), except at the site of the bite on the
third day when the Group B showed a significant
improvement (p = 0.02). There was no significant
difference in the length of the local swelling or the score
of physical characteristics between the two groups ( P >
0.05). The proportions of recovery of the local swelling on
the fourth and fifth day had no significant difference between
the groups ( P > 0.05).

Conclusion The routine use of antibiotics (penicillin and
metronidazole) does not seem to be of value in reducing
the local inflammatory swelling in venomous snakebite.

Introduction
Venomous snakebite is an important problem in Sri
Lanka [1]. Most bites are caused by Russell’s viper
(Daboia russelli russelli), hump-nosed viper (Hypnale
hypnale), cobra (Naja naja ) and the common krait
(Bungarus caeruleus ) [1–4]. The first three snakes are
well known to produce local effects at the site of the bite,
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