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ABSTRACT

Objectives: This study was designed to assess the effectiveness of self-administered osteoporosis risk score
sheet, body mass index (BMI), and bone mineral density (BMD) (ultrasound) in screening females with low bone
mass, and how the results of the tools correlate with each other.

Materials and Methods: The study was conducted on 536 postmenopausal women, who attended public
awareness camps on Midlife Women Health held at the Menopause Research Unit, MGMCH, Sitapura, Jaipur.
At these camps, in addition to several informational sessions on issues related to menopause, ultrasonic
measurement of BMD was conducted on each participant. Abroad questionnaire to identify midlife health problems
was developed, and osteoporosis specific score sheet was designed to be self-administered. Patients were
required to complete the osteoporosis specific risk score sheet and women health questionnaire (WHQ). BMI
was determined. Statistical analysis was carried out to find the correlation between various variables. Sensitivity
and specificity of the each risk score ascertained and cutoff risk score for identifying osteopenia was derived by
comparing area under curve of each risk score on drawing receiver operational curve (ROC).

Results: Sensitivity of risk score system was calculated to be 78.33% with 95% confidence interval being
73.24-82.86% and specificity was 27.12% with 95% confidence interval being 21.56-33.27%, keeping the
cutoff point at nine. There was statistically significant inverse relationship between risk score and BMD values
with Pearson correlation coefficient of (—) 0.22 and positive relationship between BMD and BMI with correlation
coefficient of 0.192.

Conclusion: By noting down the risk factors and BMI, we can screen out the women who require further
evaluation and management, thus, it is an effective tool, particularly in developing countries like India, where
most of the patients cannot afford expensive DEXA scans, although considered as the gold standard for BMD

assessment. With the help of such scoring systems, health resources can be judiciously utilized.
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INTRODUCTION

Osteoporosis is mainly known as the disease of
postmenopausal women. It is a skeletal disorder
characterized by compromised bone strength,
predisposing a person to an increased risk of fracture.!!
Bone strength (and, hence, fracture risk) is dependent
on many qualities of bone, of which bone mineral
density (BMD) is the most commonly measured.™

Osteoporosis has no warning signs. Often, the first
indication of the disease is a fracture. Nearly all
nonvertebral fractures are caused by a fall; however,
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vertebral fractures often occur without a fall, and need
not necessarily be painful .l

According to WHO, the osteoporosis is characterized
by low BMD and degeneration of the bone
microarchitecture, which increases the bone
brittleness and fracture risk. The disease is identified
clinically by the occurrence of nontraumatic
fractures, especially in the lumbar spine (vertebral
fractures) and forearm, and by the occurrence
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of femoral fractures after fall from height. The
greatest loss of bone mass occurs in women during
perimenopause and is associated with estrogen
insufficiency, a condition of menopause.?!

Osteoporosis and its consequent increase in fracture
risk is a major health concern for postmenopausal
women and older men, and has the potential to
reach epidemic proportions. On the basis of the 2001
census, approximately 163 million Indians are above
the age of 50; this number is expected to increase to
230 million by 2015.") Even conservative estimates
suggest that of these, 20% of women and about
10-15% of men would be osteoporotic. The total
affected population would, therefore, be around 25
million. If the lower bone density is shown to confer
a greater risk of fracture, as is expected, the figure can
increase to 50 million.?

Osteoporotic fractures (fragility fractures, low-trauma
fractures) are those occurring from a fall from a
standing height or less, without major trauma such
as a motor vehicle accident.!! These fractures may
result in limitation of ambulation, depression, loss of
independence, and chronic pain.”!

Many risk factors are associated with osteoporotic
fractures including low peak bone mass, hormonal
factors, the use of certain drugs (e.g., glucocorticoids),
cigarette smoking, low physical activity, low intake
of calcium and vitamin D, race, small body size, and a
personal or a family history of fracture.l®!

Relatively little is known about risk factors in women
from Indian subcontinent. Osteoporotic fractures
usually occur 10-20 years earlier in Indian/Pakistani
men and women as compared with western Caucasian
counterparts. The Indian/Pakistani women have
lower BMD than American, placing them at greater
osteoporotic risk. The shorter hip axis of Indian/
Pakistani versus American might also attenuate hip
fracture risk in former group.”

Menstrual status is an important determinant of
peak bone mass as well as the development of bone
loss prior to onset of menopause. It has also been
reported that the group of postmenopausal women
has significantly lower bone mass than pre- and
perimenopausal women.!1]

The risk factors have been classified as modifiable,
nonmodifiable, drugs, and diseases causing secondary
osteoporosis.['14

Assessment of Fracture Risk

Predicting incident fractures is critical today, but in the
hght of the aging demographics, will have even greater
importance in future. Early recognition and treatment
of osteoporotic patients are crucial to the prevention of
these fractures. In order for risk assessment to be effective
and efficient, it must be practical and have high predictive
value for the identification of fractures. Various tools
have been developed for the prediction of fractures.!'>!’)

Bone densitometry using dual energy X-ray
absorptiometry (DEXA) is the “gold standard” for
osteoporosis diagnosis. However, mass screening
for osteoporosis has not been recommended, and
no consensus has reached regarding specific targeted
screening programs. The clinical risk assessment tools
to predict risk of osteoporosis on the basis of risk factors
in low resource setting are still lacking.

MATERIALS AND METHODS

The study was conducted on 536 postmenopausal
women, who had attained menopause (natural or
surgical) at least 1 year back. These patients were
selected from the groups who attended public
awareness camps on Midlife Women Health screening,
held at the Menopause Clinic and Research Unit,
MGMCH, Jaipur. At these camps, in addition to
several informational sessions on issues related to
menopause, a broad questionnaire to identify midlife
health problems, WHQ was created. Cases were also
required to complete an osteoporosis specific risk score
sheet. Women health questionnaire [Figure 1] and
osteoporosis risk score sheet [Figure 2] were designed
to be self-administered and covered the risk factors and
other information, with use of items from published
validated instruments.

Body Mass Index (BMI) was determined and ultrasonic
measurement of BMD was conducted on each
participant. For the purpose of this study, age, musculo-
skeletal problems, osteoporosis specific risk score and
BMI were selected as variables. Statistical analysis done
to find the correlation between various variables. Risk
scores were compared with BMD and correlation
coefficients were calculated. Sensitivity and specificity
of the each risk scores ascertained, and cutoff risk score
for identifying osteopenia was derived by comparing
area under curve of each risk score on drawing receiver
operational curve (ROC).

Method for BMD
BMD was measured using Achilles Express quantitative
ultrasound and expressed as T-score as defined by
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Figure 1: Women health questionnaire (original) in use

WHO. The patients were classified on the basis of BMD
as normal, osteopenic and osteoporotic according to
their T-score. In 1994, the World Health Organization
(WHO) established a classification of BMD according
to the standard deviation (SD) difference between a
patient’s BMD and that of a young-adult reference
population. This value is now commonly expressed
as “T-score.” A T-score that is equal to or less than
-2.5 is consistent with a diagnosis of osteoporosis; a
T-score between -1.0 and -2.5 is classified as low bone
mass (osteopenia); and a T-score of -1.0 or higher is
normal.?%

RESULTS

A total of 536 postmenopausal women were included
in the study. All of them filled their questionnaires by
themselves or with the help of nursing staff. Detailed
analysis of data was carried out. On symptomatological
analysis, the chief complaint was vasomotor instability in
72%. Among this symptom group, the main complaint
was hot flushes in 52%, night sweats in 10%, and
sleep disturbances in 21%. The next major group was
urogenital problems in 62% women. In this group, the
main problems were vulvo vaginal itching, dryness,
bleeding, watery discharge, and increased frequency of
micturition. Next group was musculoskeletal problems,
which were present in 64% patients mainly in the form
of backache (54%) and joint and muscle pain (61%). It
was important to note that 40% subjects with low BMD
had no musculoskeletal symptoms [Figure 3], 46% had
skin and soft tissue problems, 38% had breast problems,
40% had psychological disturbances and 42% had sexual
problems.
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Figure 2: Osteoporosis specific risk score sheet (original) in use

The agewise distribution of the sample is presented
in Figure 4. Detailed analysis of all the variables, Age,
BMI, BMD, risk scores is shown in Table 1.

The mean age of osteopenic women was 49.83 years,
while the mean age of osteoporotic women was 56.37
years. The correlation of age was not statistically
significant; when correlated with risk scores, Pearson
correlation was -0.10. P value was 0.818 [Scatterplot 1].

The risk scores were categorized in three categories
namely, Low risk of fracture (1-9), moderate risk
of Fracture (10-16) and high risk of fracture (risk
score 17 and above) and analyzed with all the
variables [Table 2]. The patients were categorized
according to WHO classification for BMD, and
their other parameters were studied [Table 3].
The incidence of osteoporosis (BMD < -2.5) was
10.82% (58).

There was statistically significant direct relationship
between BMD and BMI with Pearson correlation
+0.192, which indicates when BMI increases BMD also
increases [Scatterplot 2].

There was statistically significant inverse correlation
between risk scores and BMD with Pearson correlation
value -0.22 with P value 0.000, which indicates that, as
the risk scores increase BMD decreases [Scatterplot 3].

The sensitivity of the risk score system was calculated
to be 78.33% with 95% confidence interval between
73.24% and 82.86%. Specificity was 27.12% with 95%
confidence interval between 21.56% and 33.27%. The
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Figure 4: Distribution of cases according to age

Table 1: Analysis of variables (age, BMD, BMI, and risk scores)

Figure 3: Relationship of musculoskeletal problems and BMD scores in study population

cutoff risk score value for these observations was 9.
Therefore, it was evident that the postmenopausal
women having risk score of more than nine were at
a greater risk of having osteopenia and further risk of
osteoporotic fractures, so they should be subjected to
DEXA and to be managed accordingly.

DISCUSSION

There are various tools available for fracture risk
assessment in postmenopausal women, still many
women who have or are prone to osteoporosis are not
being identified or receiving intervention. BMD has
traditionally been used for the diagnosis of osteoporosis
and as a measure of fracture risk. North American
Menopause Society (NAMS) recommends measuring

Variable Mean Median Mode SD Range Minimum value Maximum value
Age 50.086 49.000 - 10.566 64.000 22.000 86.000

BMI 27.511 27.000 26.000 4.682 25.000 18.000 43.000
BMD -1.155 -1.270 -1.400 1.152 7.100 -4.500 2.600

Risk score 13.306 12.000 11.000 5.429 30.000 2.000 32.000
Table 2: Profile of cases according to risk score divided into three groups

Risk score Number of cases (536) % from total Mean BMD  Mean risk score Mean age Mean BMI
1-9 (Low fracture risk) 129 24.06 -0.91 6.93 49.81 27.01
10-16 (Moderate risk) 275 51.30 -1.12 12.6 49,53 27.81

17 and above (High risk) 132 42.62 -1.42 20.89 51.54 21.35
Table 3: Profile of cases according to BMD

BMD Number of cases % from total Mean risk score Mean BMD Mean age Mean BMI
>-1 220 41.04 12.25 0.08 48.71 28.34
-1t0-25 258 48.13 13.57 -1.656 49.83 21.27
<-2.5 58 10.82 16.1 -2.99 56.37 25.41
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Scatterplot 3: Correlation of risk score with BMD

the total hip, femoral neck, and posterior-anterior
lumbar spine, using the lowest of the three BMD
scores for diagnosis.?! However, relying only on
BMD, to identify those at-risk, neglects a considerable

proportion of women in need of therapy. We used the
quantitative ultrasound which gives results with the
precision error of 1-5% (compared to 1% for DEXA)
to screen as many women as possible.

Since, Improved strategies for fracture risk assessment
are still needed, therefore, we developed this scoring
system and translated it into Hindi, to make it easily
understandable by local patients.

A risk assessment tool from a good quality study,
assigned points to selected risk factors for low femoral
neck bone density (age, weight, race, estrogen use,
presence of rheumatoid arthritis, and history of fractures)
and created a summary measure referred to as the simple
calculated osteoporosis risk estimation (SCORE).['!
These risk factors were obtained from over 1200 women
from the community and were subsequently tested in a
validation group (7 = 259). SCORE had an area under
the ROC curve of 0.81 in the development group,
and a sensitivity of 91% and a specificity of 40% in the
validation group, while we included more risk factors to
screen other high-risk variables also. The fracture index
by Black er al'! was designed to be used as a tool not
only for physicians but also for patients. This is a self-
administered questionnaire, and women assess their risk
for fracture and use the results to facilitate a discussion
with their physician. This instrument takes into account
the major established risk factors, which include age,
personal history of fracture, maternal history of hip
fracture, weight, smoking status, and mobility. The
maximum possible score is 11 without BMD information
and 15 with BMD information, and the investigators
recommend that postmenopausal women with a total
score of 4 or greater without BMD assessment or 6 or
greater with BMD assessment should undergo further
evaluation by their physician. Further evaluation may
include a thorough physical examination, medical history
and radiographs to ensure no prior fractures. In addition,
a comprehensive chemistry profile, tests for thyroid
function, serum or urinary calcium level, vitamin D
level, and bone turnover markers may help determine
or rule out any secondary causes of osteoporosis or
underlying metabolic diseases that may affect bone
health. However, this scoring system was designed for
risk assessment in order, postmenopausal white women
and may not be apphcable to other population groups.
In our risk scoring system, we included as many risk
factors as were of importance in Indian scenario. The
other osteoporosis risk assessment tool by Cadarette
et al.,') namely Osteoporosis Risk Assessment
Instrument (ORAI) had sensitivity of 93.3% with 95%
confidence interval 86.3-97.0% and specificity of 46.4%
with 95% confidence interval 41.0-51.8%.
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WHO’s FRAX risk factors (personal history of fracture
after age 40, history of hip fracture in a parent, cigarette
smoking, excess alcohol consumption, glucocorticoid
use, RA, or other secondary causes of osteoporosis)
must be accurately collected, often with the aid of a
simple questionnaire. Risk factors may help identifying
contributry causes of osteoporosis and are essential in
the determination of FRAX.?J This tool however is
not having the Indian version. The research work is still
continue and Global Longitudinal Study of osteoporosis
in Women (GLOW) would provide insights into the
management of fracture risk in older women over 55
years, patient experience with prevention and treatment,
and distribution of risk among older women, on an
international basis,?!but its usefulness in Indian context
is still to be calculated. We designed this model capable
of predicting BMD better in Indian scenario than most
models previously developed.

CONCLUSION

Majority of the population remains undiagnosed and
unaware of the importance of early recognition and
preventive treatment of osteoporosis. Simple tools are
effective in selecting the cases for BMD measurement
and expensive specialized investigations, reducing
modifiable risk factors and considering early treatment
particularly in developing countries like India.

In conclusion, this approach provides a practical tool
with which fracture risk may be assessed in individual
patients in clinical practice. In some individuals, for
example, those with a history of previous fragility
fractures or elderly individuals on high doses of
glucocorticoids, fracture probability based on these
risk factors alone will be sufficiently high to exceed
the cost-effective intervention threshold and BMD
measurements will not be required. In others, the
absence of any risk factors will indicate a risk that
is sufficiently low to exclude the need for BMD
assessment. In the remainder of individuals, BMD
measurements may be used in combination with clinical
risk factors to determine whether fracture probability
attains or exceeds the intervention threshold.

The model thus improves the prediction of fracture risk
in clinical practice, enabling more accurate targeting of
treatment and resulting in greater cost-effectiveness in
the prevention of osteoporotic fractures. The key for
prevention of osteoporosis lies in creating and using
specifically designed tools for early detection and
subsequently managing the underlying cause with an
individualized approach.
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