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Abstract

Introduction: Osteoporosis and tooth loss are common conditions in
postmenopausal women that compromise quality of life. Given inconsistent
findings in previous studies, this study investigated the association between
osteoporosis and tooth loss in Iranian postmenopausal women.

Methods: This analytical cross-sectional study included 56 postmenopausal
women selected via simple random sampling from the Bone Mineral Density
(BMD) Assessment Center at Shahid Mohammadi Hospital, Bandar Abbas.
BMD was measured using dual-energy X-ray absorptiometry (DEXA),
categorizing participants by T-score into osteoporotic (n=28) and non-
osteoporotic (n=28) groups. Missing teeth were determined by clinical
examination. Data were analyzed using SPSS 16, applying independent-
samples t-tests to compare mean tooth loss between groups (P<0.05).

Results: Both groups were comparable regarding age, height, weight,
education, fracture history, and smoking status (P>0.05P>0.05P>0.05).
However, a positive family history of osteoporosis was significantly more
frequent in the osteoporotic group (P=0.015). The mean number of missing
teeth was significantly higher in women with osteoporosis (10.21+£8.27 \pm)
compared to those without osteoporosis (4.21+2.33\pm; P=0.001).
Conclusion: Osteoporosis is significantly associated with greater tooth loss in
postmenopausal women. Evaluating bone density in women presenting with
tooth loss, alongside monitoring dental health in osteoporotic patients, may
facilitate earlier diagnosis and comprehensive management of both conditions.

Keywords: Bone mineral density, Dental health, Dual energy X-ray
absorptiometry, Osteoporosis, Tooth loss.
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Extended Abstract

Introduction

Osteoporosis represents a prevalent age-related
skeletal disorder characterized by reduced bone
mineral density (BMD), compromised bone
strength, and an increased risk of fractures.
Postmenopausal ~women are  particularly
susceptible to osteoporosis because of hormonal
changes associated with estrogen deficiency.
Tooth loss is another common health problem
among older adults, adversely affecting
mastication, speech, facial aesthetics, and overall
quality of life. Although several studies have
investigated the association between osteoporosis
and tooth loss, their findings have been
inconsistent. Periodontal disease, dental caries,
hormonal changes, nutritional deficiencies, and
shared lifestyle-related risk factors may contribute
to the coexistence of these conditions.
Furthermore, systemic bone loss may affect
alveolar bone integrity and potentially increase
susceptibility to tooth loss. Identifying this
association could help support the early
recognition of individuals at risk of reduced
BMD. Therefore, this study designed to
investigate the potential association between
osteoporosis and tooth loss in a cohort of
postmenopausal Iranian women.

Methods

This cross-sectional analytical study was
conducted in 2021 at the BMD Assessment Center
of Shahid Mohammadi Hospital in Bandar Abbas,
Hormozgan Province, Iran. The study comprised
56 postmenopausal women selected through
simple random sampling from the eligible
individuals attending the center. The required
sample size was calculated based on the findings
of a previous study by Pourjavad et al.,
considering a significance level of 5% and a
statistical power of 80%. Participants were
divided into two groups according to their BMD
measurements: 28 women diagnosed with
osteoporosis and 28 women without osteoporosis.
Exclusion criteria were strictly applied to
individuals with systemic or metabolic diseases,
including diabetes mellitus and  Sjdgren
syndrome, a history of immunosuppressive
medication use or periodontal surgery, oral
candidiasis, or inadequate oral hygiene were
excluded. Individuals receiving  relevant
pharmacological treatments and completely
edentulous patients were also excluded.
Demographic and clinical information, including
age, height, weight, educational attainment,
family history of osteoporosis, previous bone

fractures, and smoking and alcohol consumption,
was collected through medical interviews. BMD
was measured using dual-energy  X-ray
absorptiometry (DEXA), and osteoporosis status
was classified according to World Health
Organization criteria. A T-score of —2.5 or lower
indicated osteoporosis, whereas a T-score of —1.0
or higher indicated normal bone density; values
between these thresholds indicated osteopenia.
The number of missing teeth was recorded
through clinical dental examinations performed
under adequate illumination using a dental mirror.
The examinations were conducted by a senior
dental student trained under faculty supervision.
Statistical analyses were performed using SPSS
version 16.0. Independent-samples t-tests were
used to compare the mean number of missing
teeth between groups, while categorical variables
were evaluated using chi-square or Fisher’s exact
tests, as appropriate. A P-value below 0.05 was
considered statistically significant.

Results

The study included 56 postmenopausal women,
with 28 participants in each group. The mean age
was 63.03 + 9.06 years among women with
osteoporosis and 59.75 * 7.32 years among
women without osteoporosis. No, statistically
significant differences were observed between the
groups regarding age (P = 0.142), height (P =
0.135), or weight (P = 0.903). Similarly,
educational attainment, history of bone fractures,
and smoking status did not differ significantly
between the groups (P > 0.05). None of the
participants reported alcohol consumption.
Regarding other clinical and demographic
characteristics, 19 women (67.9%) in the
osteoporosis group and 12 women (42.9%) in the
non-osteoporosis group had less than a high
school diploma. A high school diploma was
reported by six women (21.4%) with osteoporosis
and 13 women (46.4%) without osteoporosis.
Three women (10.7%) in each group had a
bachelor's degree. No, statistically significant
difference in educational attainment was observed
between the groups (P = 0.125) .history of bone
fractures was reported by 17 women (60.7%) in
the osteoporosis group and 11 women (39.3%) in
the non-osteoporosis group (P = 0.181. Among
women with osteoporosis, 19 participants (67.9%)
reported a positive family history, compared with
nine participants (32.1%) in the group without
osteoporosis and a significant difference was
observed in the family history of osteoporosis (P
= 0.015). Smoking was reported by two women
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(7.1%) with osteoporosis and three women
(10.7%) without osteoporosis (P = 1.000).
Overall, among the variables assessed, and family
history of were the only characteristics that
differed significantly between the two groups.
The principal finding concerned the number of
missing teeth. Women with osteoporosis had a
mean of 10.21 + 8.27 missing teeth, compared
with 4.21 + 233 among women without
osteoporosis. This difference was statistically
significant (P = 0.001), demonstrating a greater
burden of tooth loss among postmenopausal
women with osteoporosis.

Conclusion

This study demonstrated a significant
association between osteoporosis and an
increased number of missing teeth among

postmenopausal Iranian women. Participants with
osteoporosis had more than twice the mean number
of missing teeth observed in women without
osteoporosis. These findings highlight the potential
importance of integrating oral health assessment into
the broader healthcare of postmenopausal women and
considering skeletal health in those presenting with
substantial tooth loss. Dental findings may contribute
to identifying individuals who could benefit from
further osteoporosis assessment; however, tooth loss
alone cannot establish an osteoporosis diagnosis.
Because the cross-sectional design precludes causal
inference and the sample size was relatively small,
larger longitudinal studies incorporating periodontal
status, dental caries, nutritional  factors,
socioeconomic characteristics, and medication use
are warranted to clarify this association.
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