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Abstract
Introduction: Osteoporosis is a condition in which the bone mineral density is decreased. Osteoarthritis consists of a group of mechanical
abnormalities causing degradation of articular cartilage and subchondral bone. Physicians tend to prescribe calcium supplementation in cases
of osteoarthritis, as it was thought to be helpful in this case. This study was done to find out if there was any correlation between osteoarthritis
and osteoporosis and inturn to assess the usefulness of calcium supp! Lementation in osteoarthritis.
Materials and Methods: A multicentric study of 1500 patients ageing 45 years and above was done in Lucknow, Allahabad and Varanasi.
After an informed consent the patients were assessed using Kellegren Lawrence grading and Singh and Maini Index. All the patients with any
history predisposing them to secondary arthritis were excluded along with patients on long term use of corticosteroids. Both the KL grading
and the Singh and Maini index were compared using the Pearsons coefficient of correlation.

Results: On comparing 1500 patients it was seen that Osteoporosis was most commonly seen in post-menopausal females. The urban
population was affected with osteoporosis more than rural population and vice versa in osteoarthritis. There was a slight positive correlation
between Kellegren Lawrence grading and Singh and Maini Index. This indicated that osteoarthritis and osteoporosis were slightly inversely
proportional to each other.
Conclusion: This study shows that there is a slight negative correlation between osteoarthritis and osteoporosis. Hence, this puts into
question the use of calcium supplementation in cases of osteoarthritis.
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Introduction

Figure 1: Kellegren Lawrence grading of osteoarthritis of knee.
(From left to right) images show the anteroposterior and lateral
views of the knees with KL Grading 1 to 4: Grade 1 shows
minimal osteophytes. Grade 2 shows definite osteophytes but
unimpaired joint space. Grade 3 shows impaired joint space and
osteophytes. Grade 4 shows substantial joint space impairment
(arrows) with osteophytes (white arrow heads) and subchondral
sclerosis (black arrow heads).

Osteoporosis (OP) is a condition with decreased bone
density leading to fragility fractures. Osteoarthritis (OA) is
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a group of mechanical abnormalities causing degradation of
articular cartilage and subchondral bone. The prevalance of OA
is on the rise due to increased life expectancy and increasing
incidences of trauma and obesity [1]. The coexistence of OA
and OP is uncommon. In fact, it is seen that in cases operated
for osteoarthritis of hip the bone density is higher than normal.
This may be attributed to subchondral sclerosis which causes
local rise in the bone density. Studies have shown that OP and
OA may not be present in the same patient [2-4]. However,
this association has not been emphatically proven. Kellegren
Lawrence grading system (Figure 1) uses radiological findings of
the joint to divide osteoarthritis into 4 grades [5,6]. The KL grade
increases with increase in the severity of OA.

The direct measurement of bone mineral density can be
calculated either by quantitative ultrasonographic study or dual
energy X-ray absorptiometry. However, these modalities are not
easily available & are expensive hence, indirect techniques for
the assessment of OP may be used for screening like the Singh
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and Maini index (Figure 2) [7,8]. This index is based on the
presence of compressive and tension trabeculae pattern of the
proximal femur. The degree of osteoporosis decreases with an
increase in the index from 1 to 6.

years and a maximum of 78 years of age. On tabulating the scores
from the Singh and Maini index it was found that the maximum
number of cases were seen in the Singh and Maini index grade
6 with 487 cases (32.5%) and the minimum no cases in Singh
and Maini index grade 1 which didn’t have even a single case
(Figure 4). On tabulating the scores from the Kellegren Lawrence
grading the maximum numbers of cases were seen of grade 3
which constituted of 553 cases (36.87%) and the minimum
number of cases was seen in grade 4 which constituted of 108
cases (7.2%) (Figure 5).

Figure 2: Diagrammatic representation of Singh and Maini
index. Basic trabecular pattern from grade VI (normal) to grade
I (severe osteoporosis).

In this study the Kellegren Lawrence (KL) grading and the
Singh and Maini (SM) index has been compared to find out the
correlation between osteoarthritis and osteoporosis.

Figure 3: Population distribution.

Materials & Methods

This multicentric study was conducted on 1500 patients of 45
years or more coming to hospital in 3 major cities of north India:
Lucknow, Allahabad and Varanasi. After an informed consent,
blood workup was done to rule out the causes of secondary
osteoarthritis of knee. This included erythrocyte sedimentation
rate, C- reactive protein and RA Factor. All cases of previous
trauma and known cases of inflammatory arthritis were excluded
from this study. This was followed by a plain radiograph of pelvis
with both hips anteroposterior view and standing radiographs
of the knee, anteroposterior and lateral view. These radiographs
were then assessed by a single investigator and osteoporosis was
assessed using the pelvis with both hips anteroposterior view
with the Singh and Maini index.
The osteoarthritis was then assessed using the Kellegren
Lawrence grading on the knee X-rays. In case if both the knees
had different grades of osteoarthritis then the higher value was
taken for calculation for that particular patient. Both the grading
was compared and tabulated. A correlation was calculated using
the Pearsons coefficient of correlation. The patients were then
given symptomatic treatment for the complain which they were
having along with physiotherapy and asked to follow-up. The
calculation was done using the SPSS software version 20.

Results

A total of 1500 patients were included in this study. Out of
1500, 967 (64.5%) patients were females and the remaining 533
(35.5%) patients were males (Figure 3). The average age of the
patients was calculated to be 61.3 years with a minimum of 45
00120

Figure 4: Singh and Maini index distribution of patients.

Figure 5: KL grading distribution of patients.

There was an increase in the grade of osteoarthritis with
the increase in age group seen for both the sexes and this was
found to be statistically significant (p<0.05). Whereas, in the
case of osteoporosis there was a marked decrease in the Singh
and Maini index seen in postmenopausal females. Moreover, this
change in the osteoporosis between the premenopausal and
postmenopausal females was statistically significant (p<0.05).
On calculating the correlation between the Singh and Maini Index
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and the Kellegren Lawrence grading it was found that there was
a weak positive correlation (+0.453 by Pearson’s coefficient of
correlation) between both the grading systems. Since, Singh
and Maini index is inversely proportional to the severity of
the osteoporosis, which indicates that there is a weak negative
correlation between osteoporosis and osteoarthritis.

Discussion

Osteoarthritis and osteoporosis are common conditions of
the elderly population. In our extensive search of the literature
there appears to be negative correlation between osteoarthritis
and osteoporosis [2,3,9-11]. Whereas, some studies have proven
that both the diseases exist in the same individuals [12,13]. This
study was conducted in 3 cities which are within 200 kilometers
of each other. This was done to avoid any major ecological
changes which maybe a confounding factor. Osteoporosis and
osteoarthritis have been observed on separate joints to avoid
any false reading in osteoporosis due to sclerosis and other bony
changes associated with osteoarthritis.
Other grading systems like DEXA scanning and QUS scanning
for OP and WORMS grading for osteoarthritis are more accurate
but very expensive. On a large sample size like the one in this
study there were affordability issues for expensive investigations
like DEXA and MRI hence; scoring systems based on radiographs
was used in this study. The Os’ des Femmes de Lyon (OFELY)
study showed that the fracture risk did not decrease even
with the BMD higher than normal. It was also seen that there
was decreased in correlation between BMD and joint space
narrowing. It was seen that the incidence of fractures may be
increased in OA due to instability. Hence, studies using vertebral
fractures as an indicator of osteoporosis were faulty [14,15].
In this study 2 grading systems have been used to quantify and
compare the severity of OA and OP.

The relationship between OA and OP has been explained with
the help of many theories. Osteoarthritis is primarily a disease
of the subchondral bone. If the BMD is high, then the hard bone
causes increase in the stress on the cartilage. On the other hand,
osteoporotic bone being soft absorbs little of the stress and
hence there is lesser extent of cartilage damage than what is seen
in OA [16]. Radin and Rose [17] came up with the theory that the
loss of elasticity of the subchondral bone was responsible for OA.
Subsequently, due to secondary vascular changes there is further
necrosis and secondary cartilage damage. OA develops due to
healed micro fractures. OP bones are more elastic and hence the
cartilage damage is lesser than that seen in OA. Greavers et al.
[18] also supported this theory and said that primary OA was
primarily a bone disease and the cartilage disorder followed
later.
Pogrund et al. [11] found that the hypothesis by Radin and
Rose was contrary to the findings present in the bone. In OP the
number of trabeculae were decreased, a condition which was
not conducive for bone elasticity. Todd et al. [19] found out that
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isolated trabeculae fracture was associated with osteoporotic
proximal femur fracture. These micro fractures caused
incompatibility of the femoral articular margin and which lead
to OA. Hordon et al. [20] compared the BMD of postmenopausal
females with generalized OA with that in normal individuals.
They found out that the BMD was more in OA patients as
compared to the control group. Whereas, Reid et al. [21] and
Price et al. [22] found that there was no difference in the BMD
between the normal and the OA patients.

Dequeker et al. [23] said that high BMD in case of OA was
due to low bone turnover. They also found that the levels of IGF
I-II and TGF were higher in the region of OA. Dai [24] assessed
the relationship between OA and fractures of the spine. It was
seen that the BMD was more in cases of spinal OA as compared
to normal cases. The search of the literature seems to be divided
and in order to get some clarity this study was done. In this
study the grading of knee X-ray was assessed for the severity of
osteoarthritis and a pelvis X-ray was assessed for the severity
of osteoporosis. There was a weak negative correlation seen.
The association is very weak but as all causes of secondary
osteoarthritis have been assessed and patients having any
predisposing cause have been excluded it gives a much better
association between primary OA and OP.

The negative correlation between osteoarthritis and
osteoporosis was first observed by Foss and Byers [25]. This
was seen when they observed that only 3 out of 140 patients
of osteoporotic hip fracture had osteoarthritis. They concluded
that it was indirectly indicative towards the protective influence
of osteoarthritis on osteoporosis and vice versa. In a recent study
done by Abdin-Mohamed et al. [26] in 2009 found out that the
radiologic changes of OA were associated with the increase in
the strength of the bone. However, on quantitative analysis of the
same it was seen that there was no increase in the bone mineral
density in OA cases.
However, Bağış et al. [27] did not detect any relationship
between the BMD and the radiological evaluation of the hand.
Hence, they concluded that both osteoarthritis and osteoporosis
were separate entities. This study had several limitations.
Both the osteoarthritis and osteoporosis have been calculated
using indirect means and that they are not very specific and
may be associated with intra observer variations but the large
sample size may be helpful in providing adequate data for the
association between OA and OP and eventually the use of calcium
supplementation in OA patients.

Conclusion

This study of 1500 patients concludes that in patients
coming with osteoarthritis there is little chance of them having
osteoporosis. Hence, this study question the need of calcium
supplementation in osteoarthritis patients and in the long run
may help to decrease the financial burden on the patient and also
on the healthcare system.
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