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ABSTRACT

Objective: To compare Singh’s index accuracy versus DEXA scan in diagnosing osteoporosis in post-menopausal

women.

Material & Methods: This was a cross-sectional study, conducted in the Department of Orthopaedics, Northwest
General Hospital & Research Centre, Peshawar, Pakistan, involving 120 post-menopausal women at Northwest General
Hospital & Research Centre, Peshawar, from June 2015 to December 2015. All patients had X-ray Pelvis and DEXA

scan was done.

Results: There was ‘slight agreement’ between DEXA scan and Singh Index on the basis of Kappa statistics (.088).
Mean age was 62.91 + 9.6 SD. Chi-square value was 1.106, p-value was 0.293 which was not significant.

Conclusion: Singh index assessment for osteoporosis is not reliable and can not be a valid substitute for DEXA scan.
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INTRODUCTION

Osteoporosis is characterized by low bone
mass and micro architectural deterioration of bone
tissue, with a consequent increase in bone fragility and
susceptibility to fractures'-Osteoporosis has become
epidemic. It causes approximately 8.9 million fractures
per year worldwide. In Pakistan, this “silent disease”
affects 6.7 million peoples and it will increase to more
than 7.1 million by 2020. According to advocacy group,
National Osteoporosis Foundation USA, 1/3 women
over 50 will experience osteoporotic fractures, as will
1/5 menz2.

The early diagnosis of osteoporosis is crucial to
mitigate the social and economic burden due to ensuing
osteoporotic fractures®. Plain radiographs allow quali-
tative and semi-quantitative evaluation of osteoporosis,
whereas other imaging techniques allow quantification
of bone loss (e.g, dual-energy x-ray absorptiometry and
quantitative computed tomography [CT]), assessment
for the presence of fractures (morphometry), and the
study of bone properties (ultrasonography). Measure-
ment of bone mineral density (BMD) by DEXA scan
is the cornerstone for management of osteoporosis®.
DEXA scanners were introduced in 1987 and have
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entered common clinical practice with proven ability
to predict fracture risk with high specificity.

The Singh’s Index, which shows trabecular
patterns in the proximal femur on plain radiographs
has been used as a predictor of osteoporosis. Singh’s
suggested that the index could be used to differentiate
patients with osteoporosis from normal individuals.
However, the Singh’s Index has been criticized for its low
reliability due to high inter-observer and intra-observer
variability in grading for osteoporosis*. We wanted to
assess the accuracy of Singh index with respect to
DEXA scan and whether Singh index can be a reliable
substitute for DEXA scan in a primary care setting.

MATERIAL & METHODS

One hundred & twenty post-menopausal women
with clinical risk factors ( Age, Low body mass index,
prior fracture after age 50, parental history of hip
fracture, current smoking habit, current or past use
of systemic steroids, alcohol intake > 2 units daily,
Rheumatoid arthritis ) for osteoporosis were included
in the study. X-ray Pelvis and DEXA scan were done
in all patients. Written informed consent was taken
for inclusion in the study. Bone mineral content was
assessed with DEXA scanner, Hologic Discovery QDR.
T-score was used for reporting Table 1. Singh index
was calculated from plain X-rays Figure 1 and 2. The
data was analyzed with SPSS 16.0. Kappa statistic,
chi-square test keeping p-value < 0.05 as significant
were used. Mean and Standard deviation were used
for quantitative variables.
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RESULTS

Mean age of the patients was 62.91+ 9.6 SD with
minimum age 43 and maximum age of 88, mean T-score
Hip was 2.06 + 1.188 SD, Table 1, mean BMI was 28.54
+ 6.62 SD with minimum of 16.80 and maximum of
59.80, mean BMD was 0.64 + .14 with minimum of .304
and maximum of 1.134.

Kappa statistics to assess the level of agreement
between Singh Index and DEXA scan was 0.088, which
suggests “Slight Agreement”, as per Landis & Koch cri-
teria? Table 1 and 2. Chi-square value was 1.106, and
p-value was 0.293, which is not significant. Our data is
normally distributed as per Kolmogorov-Smirnov (0.082)
and Shapiro-Wilk test (0.170). Both are non-significant
as shown in Table 3.
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Table 1: T-score for Bone mineral density, WHO
Diagnosis T-score
Normal >-1
Osteopenia <-1 to>-25
Osteoporosis <-25
Severe osteoporosis | < -2.5 + fragility fracture

Table 2: Landis And Koch Criteria For Kappa

Statistic
Kappa score Level of agreement
0.00-0.20 Slight
0.21-0.40 Fair
0.41-0.60 Moderate
0.61-0.80 Substantial
0.81-1.00 Excellent

Table 3: Tests of Normality

Kolmogor-

ov-Smirnov?
Statistic | df | Sig. | Statistic | df | Sig.
age .082 120 | .046 .984 120 | .170
a. Lilliefors Significance Correction

DISCUSSION

Osteoporosis has become an epidemic and
is considered to be an inevitable consequence of
aging and a by-product of industrialization. Epidemi-
ological studies lead by WHO have highlighted the
high burden of the disease with significant morbidity,
mortality and costs associated with its complications.
The past few years have seen major improvements in
diagnosis and management of osteoporosis and it is
now possible to detect the disease before fractures
occur*s,

Shapiro-Wilk

In both men and women with different racial
backgrounds, bone mass increases with age until
approximately thirty years of age and then begins to
decrease. It is widely accepted now that the main factor
causing osteoporosis is low peak bone mass when
reaching adult age. At menopause, estrogen levels drop
which lead to a 1% to 3% drop per year in bone mineral
density for as long as ten years, followed by a slower
loss of bone density. Men start out with a higher peak
bone mass than women, and lose bone at a slower rate
than women do®.

In 1970, Singh et al. showed in their landmark
study how the trabecular patterns of the proximal fe-
mur thinned out in the course of osteoporosis. They
described six trabecular patterns: grades 3 and lower
showing increasing degrees of osteoporosis. The
pattern of trabecular loss provided a semi quantitative
estimate of osteoporosis, which they suggested would
be a valuable and inexpensive tool in assessment of
osteoporosis’.
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The use of Singh’s Index in evaluating bone
mineral density has been controversial. It relies on
observation and thus has an inherent drawback.
Singh et al. agreed that there may be sometimes
difficulty in grading with occasional difference of
opinion which, however, do not amount to more
than one grade. The limitations of plain radiographs
include inability to see the trabeculae clearly due
to soft tissue shadow in an obese patient and poor
quality of radiographs due to technical problem
which can be poor positioning of the patient, poor
image resolution, improper distance between patient
and X-ray tube® .

Plain radiographs may be inexpensive and eas-
ily available but have a very low sensitivity, as around
30% - 40% of demineralization must take place before
changes appear on a plain radiograph'2. DEXA scan
is the gold standard for measurement of bone mineral
density for clinical use and has been shown to have
high short-term and long term precision as well as low
rate of error in reproducibility in measurement of BMD
T6. Use of DEXA scan as a screening method in low
income countries may not be feasible as it is expensive
and not easily accessible. Hence, the relatively cheap
and easily available methods to assess bone mass
such as Singh’s Index, Calcaneal Index, Radial Index
and Metacarpal Index are in common use but these are
relatively insensitive and detect osteoporotic changes
at a relatively later stage' 4.

Our study showed that there is “slight agreement”
between DEXA scan and Singh Index, which means
that Singh Index cannot be a reliable substitute for
the gold standard DEXA scan. It is in agreement with
the available literature. Salamat et a7 concluded that
there was no any correlation between the Singh index
and bone densitometry. Koot et al'®. Demonstrated
that Singh Index has no value in assessing the grade
of osteoporosis. Similarly, Epanov VV & Lems WF:2,
demonstrated in 2005 that the Singh index has had
poor reliability and poor diagnostic value in screening of
femoral neck osteoporosis. The limitations of the study
are small sample size and inter-observer differences
in Singh index assessment have not been taken into
account.

CONCLUSION

The Singh Index can not be used for evaluating
and diagnosing osteoporosis because of its low reli-
ability.
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