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Aim: This study aims to objectively assess the dentition status in South Indian
postmenopausal women and compare the dental health of osteoporotic participants
with nonosteoporotic individuals. Materials and Methods: A total of 150
consecutive ambulatory South Indian postmenopausal women (>50 years of age)
were assessed for their dental health using an internationally validated scoring
system. Bone mineral density (BMD) was assessed using a dual-energy X-ray
absorptiometry scanner. Results: About 39% of the participants were found to have
osteoporosis and 23% had osteopenia at any site. More than half of them (57%)
had poor dental health, and the predominant problems were cavities (43.5%) and
loss of teeth (75%). Among 112 women who had tooth loss, the mean tooth loss
was 4.8. The mean tooth loss among patients with normal BMD was 1.09 + 1.2,
in osteopenia was 2.1 = 2, and in osteoporosis was 5.4 + 2.8 (P < 0.01). The
odds of having osteoporosis among the patients with three or more tooth loss were
found to be 4.2 (95% confidence interval = 2.4-7.3). Conclusion: Postmenopausal
women with osteoporosis had significantly higher number of tooth loss. Tooth loss

may thus be used as a surrogate marker to predict osteoporosis.
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INTRODUCTION

steoporosis is a common metabolic bone disorder
Oand is an important cause for increased morbidity
and mortality in postmenopausal women and elderly
men. Previously published data from our center suggest
that 50% of women (above 50 years) and 45% of men
(above 65 years) have osteoporosis.'?! Based on the 2011
census, about 140 million Indian women were above the
age of 50, and this figure is expected to rise further.l)

The gold standard in the diagnosis of osteoporosis is
the assessment of bone mineral density (BMD) using
a dual-energy X-ray absorptiometry (DXA) scanner.
However, the restricted availability of DXA scanners in
India (<400) as well as the lack of portability and high
costs incurred make it inaccessible to the majority of
older women in rural and suburban areas.

Osteoporosis at femoral neck may result in hip fracture,
the mortality of which has been reported to be as high
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as 33%."° The high costs involved in the management
of osteoporosis and its complications are not just limited
to the initial hospitalization after fracture but also to
rehabilitation and home care.l” These exorbitant costs
warrant good preventive and early diagnostic strategies
which will probably overcome the problems of limited
availability of DXA scanners in our country. Hence, there
is a definite requirement of the novel, innovative, and
cheaper clinical alternatives to screen for osteoporosis.

The assessment of dental health is one such alternative
which may be reflective of the underlying osteoporosis.
At present, there is limited information available (none
from India) on the relationship between osteoporosis
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and dental health. Further, well-controlled studies are
definitely required to better clarify the interrelationship
between systemic and oral bone loss and to determine
whether physicians could use dentition as a proxy
indicator for underlying osteoporosis.”! In this study,
we aimed to objectively assess the dentition status
in postmenopausal women and compare the dental
health of osteoporotic participants with nonosteoporotic
individuals.

MATERIALS AND METHODS

This was a cross-sectional study that was conducted over
a period of 6 months at a tertiary care center in Southern
India. Written informed consent was obtained from each
individual. This study was approved by the IRB before its
commencement (IRB Min No: 9269 dated 12.01.2015).

Consecutive postmenopausal women above the age
of 50 years were recruited from the community and
assessed for dental health and osteoporosis. Dentition
was assessed by an internationally validated scoring
questionnaire system [Table 1].8) A composite score
of >6 reflected poor dental health. The percentage of
participants who brush their teeth at least twice a day,
visit the dentist once a year, undergo removal of calculus
annually, do no smoke, never bleed on brushing their
teeth, have no mobile teeth, have no toothache, have
no bad smell, and have monthly income more than
average was calculated. In addition to the questionnaire,
other data to assess the number of teeth lost and use of
dentures were also obtained. Overall, 12 parameters with
regard to dental health were assessed.

BMD of the lumbar spine and femoral neck was measured
using Hologic DXA machine (Discovery A-QDR 4500). The
patients who were using tobacco, those on bisphosphonates
or other forms of treatment for osteoporosis, and people
with secondary osteoporosis were excluded to homogenize
the sample. The patients were divided into three
groups — normal, osteopenia, and osteoporosis — depending
on their BMD. This division was based on the current
WHO diagnostic criteria for osteoporosis in which a
T-score of —2.5 or below was diagnosed as osteoporosis, a
T-score between —1 and —2.5 was considered osteopenia,
and a T7-score ranging from —1 to +1 was considered
normal. The CV of BMD measurement at both sites was
about 2%. Based on a previously published study,”? the
minimum sample size calculated was 60 per group (60 with
osteoporosis and 60 without osteoporosis). SPSS 16.0 for
Windows® 2007 SPSS Inc. - Microsoft Corp. (USA) was
used for statistical analysis.

REsULTS
One hundred and fifty postmenopausal women above the

Table 1: Self-report questionnaire used for dental health
status assessment
1. How many times during the day you brush your teeth?
a. Twice a day or more (0)
b. Once a day or less (2)
2. Do you regularly visit a dentist for a checkup?
a. Once a year or more often (0)
b. Once every few years or when there is pain (2)
3. Do you go for calculus removal?
a. Never (2)
b. Once every few years/once a year or more often (0)
4. Do you smoke?
a. No (0)
b. Yes, up to 10 cigarettes a day (1)
c. Yes, >10 cigarettes a day (2)
5. Do you bleed when you are brushing your teeth?
a. Very rarely or never (0)
b. Every brushing or almost every brushing (2)
6. Do you have teeth which are mobile?
a. Not at all (0)
b. Yes (2)
c. I do not know (0)
7. Are there cavities in your teeth?
a. No cavities at all (0)
b. 1-2 cavities (1)
c. Three cavities or more (2)
d. Do not know (0)
8. Do you have toothaches?
a. No aches at all (0)
b. Yes (2)
9. Do you have a bad smell from your mouth?
a. No (0)
b. Yes (2)
c. Do not know (0)
10. An average monthly income in Israel is 10,000 NIS, what is
your family income?
a. Average or above (0)
b. Below average (2)
c¢. Do not know or prefer not to answer (0)
A score >6 is suggestive of poor dental health. NIS: New Israeli
Shegel

age of 50 years were enrolled in the study. The mean
(standard deviation [SD]) age of the study participants
was 55 (5.5) years, and their mean (SD) BMI was
25.3 (4.3) kg/m? Osteoporosis (at any site) was present
in 39.1% of the participants.

The assessment of dental health [Table 2] revealed dental
cavities in 65 participants (43.5%), which was the most
common dental problem. Tooth loss was present in
112 (75%) women, and among them, the mean tooth loss
was 4.82 and the median tooth loss was 3.

The participants were further divided into three
groups based on their BMD (osteoporosis 59 [39%],
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Table 2: Assessment of dental health

Parameters n (%)
Regularly brush the teeth 99 (66)
Regularly visit dentist 16 (10.5)
Do you go for calculus removal 35(23.4)
Smoking Nil
Bad smell 33 (22.6)
Bleeding during brushing teeth 23 (15.3)
Do you have mobile teeth 24 (16.1)
Cavities 65 (43.5)
Toothache 30 (20.0)
Monthly income more than average 96 (64)
Loss of teeth 112 (75)
Use of dentures 9 (6)

osteopenia 34 [23%], and normal 57 [38%]). It was
found that those participants with osteoporosis had
significantly higher number of tooth loss (5.4 + 2.8)
as compared to those with osteopenia (2.1 £ 2) and
normal BMD (1.09 £ 1.2) (P < 0.01). About 57% of
participants (n = 86) were found to have poor dental
health with a composite score of > 6. The composite
dental score was not significantly different between
three groups (7.58 = 2.61 in osteoporosis, 6.81 £+ 2.67 in
osteopenia, and 7.63 £ 1.9 in normal [P = 0.8]). The odds
of having osteoporosis among the patients with three or
more tooth loss were found to be 4.2 (95% confidence
interval = 2.4-7.3; P < 0.01).

DISCUSSION

In this study of 150 postmenopausal women, two-fifths
of them were found to have osteoporosis at any site. It
was also noted that over 50% of the study participants
had poor dental health and the predominant problems
were cavities and tooth loss. The mean tooth loss was
significantly higher in those participants with osteoporosis
when compared to those with normal BMD. Likewise,
the odds of having osteoporosis among the patients with
three or more tooth loss were found to be 4.2.

In our study, the prevalence of osteoporosis in
postmenopausal women was 39%, which is similar
to other studies conducted in India.l'” However, it
was found to be slightly lower than other data from
our center probably because of the lower mean age of
participants in the present study.?!

Tooth loss in osteoporotic women may be caused by
both local and systemic factors. Osteoporosis is one
of the most plausible systemic causes of tooth loss,
but its clear association has been challenging. This is
due to multifactorial etiologies proposed for tooth loss
and the diverse criteria used to define osteoporosis
and periodontitis. A few studies have demonstrated
periodontitis as an early warning sign of osteoporosis.!”

At present, no published Indian study exists to furnish
this data in our setting.

Among the prospective studies published in the west,
Yoshihara et al. found a positive correlation between
BMD measured by calcaneal ultrasonography and dental
loss."" In another study of 30 postmenopausal women, an
average tooth loss of about 16.5 was found in those with
osteoporosis, 10.5 in osteopenia, and 6.8 in those with
normal BMD. These figures are higher than what was
found in our study.”’ In another study by Miley et al.,
51 participants who received calcium and Vitamin D
supplements showed improvement in periodontal disease.
This suggests that treatment of osteoporosis may reduce
the risk of tooth loss in these individuals, which further
reinforces our hypothesis.['?)

This is the first study from Southern India that has
attempted to utilize surrogate markers in identifying
postmenopausal women at risk for osteoporosis. With
the enormous burden of osteoporosis, compounded by
the limited availability of DXA scanners, the assessment
of dentition proves to be a cost-effective and simple
strategy that may assist in the triage of women at high
risk for osteoporosis and consequent fractures. In a
resource-constrained setting, primary care physicians and
village health workers can resort to such simple clinical
examination methods which would enable stratification
of women at risk for osteoporosis. Our study is not
without limitations. As the sample size was small and
only women were included, this may not be applicable to
the community at large. Further prospective studies are
required to validate these findings in future.

CONCLUSION

Osteoporotic women had significantly a higher number
of tooth loss than those with osteopenia or normal bone
density. This study suggests that tooth loss may be used
as a surrogate marker to predict osteoporosis.
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