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Osteoporosis versus Tooth Loss

Osteoporosis is a common metabolic disease of the bones that 
increases bone fragility due to decreased bone mass and bad 
quality of bone, leading to an increased risk of bone fracture. 
This disease affects all the bones, including femurs/pelvis, spine, 
forearms, ribs, mandible, and maxillary bone. Periodontitis 
is an inflammation of the tissue around the teeth that results 
from infections and leads to tooth loss due to attachment 
loss and destruction of the alveolar bones around the teeth. 
Apart from Periodontitis, does Osteoporosis also lead to tooth 
loss? The purpose of this article is to answer this question. An 
electronic search of English language literature was conducted 
through PubMed, Medline, and Google scholar. The articles 
were selected through their topics and contents regarding 
osteoporosis, periodontitis, and tooth loss. The selected 
articles included cross-sectional, cohort, and review studies. 
Osteoporosis and periodontitis are multifactorial diseases and 
recent studies revealed a positive relation between periodontal 
disease and osteoporosis. In summary, as well as osteoporosis 
has an indirect correlation with tooth loss by periodontitis, it also 
has a direct relationship with tooth loss by decreasing mandibular 
and maxillary alveolar bone density. Not only Tooth loss could 
occur due to periodontitis, but also it has many other reasons, 
which with nowadays researches osteoporosis counts as one of 
them. Due to the effect of osteoporosis in the reduction of BMD 
and its relationship with periodontitis, it can both directly and 
indirectly result in tooth loss. Further well-controlled researches 
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Introduction: 

Osteoporosis is a common metabolic bone dis-

ease in which bone mass decreases and bone 

quality deteriorates, and therefore, as bone tis-

sue weakens, it leads to increased bone fragility 

as well as bone fractures [1], [2]. This disease af-

fects all the bones including femurs/pelvis, spine, 

forearms, ribs, mandible, and maxilla. 

Nowadays, bone mineral density (BMD) is 

measured by the dual-energy X-ray absorptiom-

etry (DXA) method because DXA is considered 

the gold standard method for diagnosing Osteo-

porosis. The DXA machine identifies three im-

portant parameters, including: BMD, T-score, 

and Z-score. T-score compares your BMD to the 

average bone density of young healthy adults of 

the same sex, whereas Z-score compares your 

BMD to the average BMD of a person with your 

same sex and age. The exact and practical defi-

nition of Osteoporosis by the World Health or-

ganization (WHO) is: T-score < -2.5 standard de-

viation (SD). T-score > -1 SD expresses normal 

BMD and -1 SD > T-score > -2.5 SD indicates 

osteopenia [1], [2], [3], [4].  

The maxillary and mandibular bones are not de-

prived of osteoporosis and suffer from reduced 

bone mass and poor bone quality [3]. 

Differences in BMD could influence oral health 

and periodontal tissue [3], [5], [6].  

Periodontitis is an inflammation due to infection 

in the periodontal tissues that support teeth and 

leads to tooth loss due to attachment loss and 

destruction of the alveolar bone housing the 

teeth [7], [8]. It is caused by special pathogenic 

bacteria in the sub-gingival region.  

Both osteoporosis and periodontal diseases are 

called “silent diseases” because the disease pro-

gresses to advanced stages or even the terminal 

phase of the disease without signs and symp-

toms [2], [9]. Most often, severe periodontitis leads 

to tooth loss. 

Tooth loss not only decreases fundamental func-

tions like chewing and biting, but also affects 

speaking, esthetics, self-confidence, and social 

relationships [10], [11]. 

Furthermore, researches have widely shown a 

positive correlation between osteoporosis and 

periodontal disease [7], [8]. but the purpose of this 

literature review is to clarify the relationship be-

tween Osteoporosis and tooth loss. 

Method and Materials: 

An electronic data search of the literature was 

conducted in English language articles through 

PubMed, Medline, and Google scholar. The 

timeline of articles wasn’t limited, based on the 

required information. The articles were selected 

through their topics and contents regarding os-

teoporosis, periodontitis, and tooth loss. The se-

lected articles included cross-sectional, cohort, 

and review studies. 

The effect of Osteoporosis on periodontal 

tissues and jawbones: 

considerable researches have been undertaken 

to realize the relationship and influence of oste-

oporosis on periodontal tissues. Some articles 

have suggested that there is no relationship be-

tween osteoporosis and some clinical signs of 

periodontitis, such as inflammation, pocket 

depth, and bleeding. Some other studies have 

declined that some periodontitis symptoms such 

as clinical attachment loss and interproximal al-

veolar bone loss increase in osteoporosis pa-

tients. Also, the reduction of clinical attachment 

level leads to gingival recessions [12], [13], [14]. 

Base on the premise that decreases in bone 

density happens in jawbones as the rest of the 

systemic skeletons in osteoporosis. Several 

studies have shown a direct relation between 

jaw/ alveolar bone density with general BMD in 

osteoporotic individuals [14]. Some results indi-

cate that osteoporosis causes a decrease in 

both alveolar bone density and height [14], [15], 

other researches have also determined that os-

teoporosis remarkably decreases the length and 

density of both upper and lower jaws. So as a 

conclusion, osteoporosis occurs in both the max-

illa and mandible [16]. It is noteworthy that the 

lowest BMD ranks detected in edentulous jaws. 

Osteoporosis and low BMD on the maxilla and 

mandible are directly related to premature tooth 

loss, especially in menopausal women [14], [16], [17]. 

In a large cohort of postmenopausal women, 

Study supported the relationship between oste-

oporosis and alveolar bone loss [18]. 
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As demonstrated, we can conclude that there 

are some potential mechanisms about osteopo-

rosis connection with periodontitis or tooth loss: 
[7], [13] 

1. Decreasing oral bone density as one aspect 

of osteoporosis can lead to rapid bone re-

sorption in periodontitis. This theory is the 

most common among the articles. 

2. Cytokines increase osteoclast activity which 

leads to more bone resorption, and cytokines 

like interleukin-1 and -6 are released in both 

the oral cavity by periodontitis and in the 

body by osteoporosis. 

3. Some genetic factors affect both osteoporo-

sis and periodontitis like immune system 

health. 

4. Some lifestyle factors are common risk fac-

tors in both osteoporosis and periodontitis, 

such as smoking status. 

By decreasing BMD, the risk of pathological frac-

ture rises in which increases tooth loss. Also, 

some researches have indicated that periodonti-

tis advances the fracture risks, too. Based on 

this theory, some severe clinical symptoms of 

periodontal disease and tooth loss link to osteo-

porosis and fracture risks [19], [20]. 

Lastly, as some articles offered, dentists can rec-

ognize undetected low BMD by dental pano-

ramic radiography, and use it for screening oste-

oporosis [3]. 

Risk factors for osteoporosis and periodon-

titis and tooth loss  

Low intake of calcium and vitamin D may affect 

periodontal tissues and osteoporosis and may 

correlate with tooth loss [21]. 

Osteoporosis and periodontitis are called multi-

factorial diseases and some of the common risk 

factors for both of them are deficient nutritional 

status, advanced age, immunological disease, 

glucocorticoid treatment, and also tobacco sta-

tus. The tooth number and molar number have a 

negative correlation with osteoporosis, age, and 

smoking status [3]. 

Discussion 

In general, most of the studies confirmed the re-

lationship between osteoporosis and periodontal 

disease [7], [8], [12], [22], [23], [24], [25]. As an example, in 

a novel research about the periodontal tissues of 

women with osteoporotic fractures, postmeno-

pausal women with fractures have shown more 

tooth loss and increased attachment loss than 

others in the study [26]. 

Between all the articles that showed the relation-

ship between osteoporosis and periodontitis, 

some articles have methodological issues such 

as small size of objects, limitation on confound-

ing factors control, and variation of meaning for 

periodontitis and osteoporosis term [9]. 

In several studies, some associations were 

found between some of different periodontal dis-

ease indexes and bone loss [12], [14], [23], [24], [25], [27], 

[28], but in the other hands some studies denied 

association between some of periodontal in-

dexes with bone loss [22], [29], [30], [31], [30]. 

It’s noticeable that not all researches revealed a 

positive correlation between osteoporosis and 

periodontitis [32]. 

Several lectures proved that there is a positive 

relationship between jaw bones and decreases 

of systemic skeletal BMD in osteoporosis [4]. 

Studies determined a positive correlation be-

tween mandibular BMD and lumbar spine, fore-

arm, and femoral neck as the main sites in oste-

oporosis [3]. 

Several studies have demonstrated a link be-

tween osteoporosis and tooth loss [3]. 

In elderly patients and those with postmenopau-

sal female osteoporosis, and low BMD on the 

maxilla and mandible are directly related to 

premature tooth loss [16], [17]. 

Astrom et al. showed a correlation between tooth 

loss and hip fractures in which are related to os-

teoporosis [33]. May et al. had a study that 

demonstrated a relationship between tooth loss 

and BMD in men, but it was a questionnaire 

study [34]. In an experimental study, after manag-

ing of smoking and age conditions, there was a 

relationship between tooth number and osteopo-

rosis condition [4]. 

Darcey et al. study indicated that positive osteo-

porosis, smoking, and also rising age demon-

strated relation with decreasing tooth numbers [3]. 

Some researches demonstrated that decreased 

bone density in osteoporosis status was 
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correlated with premature tooth loss, and mostly 

they had periodontitis, too [4], [35], [36], [37], [38]. 

Taguchi et al. announced in their study that mo-

lar loss might have correlated with the rise of oc-

clusal force and the decrease of BMD rather 

than periodontitis [38].  

There are limited articles that showed no relation 

between osteoporosis and tooth loss [29], [34], [39]. 

In summary, there is a direct relationship be-

tween osteoporosis and tooth loss, but the 

strength is unclear. 

Conclusion 

Due to the effect of osteoporosis in reducing 

BMD and its association with periodontitis, oste-

oporosis can cause tooth loss both directly and 

indirectly. So, many factors can lead to tooth 

loss, and osteoporosis and periodontitis count as 

two of them. Furthermore, well-controlled re-

searches are required to clarify the inter-relation-

ship between osteoporosis and tooth loss. 
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