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ABSTRACT 
 

The world’s elderly population is growing faster than other age groups. The World Health 

Organization states that in 2020, Indonesia’s elderly population will reach 11.34% of the total 

population, or around 28.8 million people. The increasing number of elderly people can be a 

challenge for clinicians due to the degenerative changes caused by chronic diseases, treatment 

of chronic diseases, systemic conditions, and oral health care accessibility. The purpose of this 

study was to analyze the factors that increase the risk of periodontal disease in the elderly. Over 

the last few years, a lot of research has focused on identifying the relationship between 

periodontal disease and systemic disease as well as the link between periodontal disease and 

aging. Increased age relates directly and proportionally with increased prevalence and severity 

of periodontal disease. Furthermore, an increase in age causes a decrease in motoric function 

and an increase in comorbidities and their treatments in the elderly. The aging process causes 

cementum surface irregularities, inhibition of osteoblast activity, and reduction in the number 

of fibroblasts. Loss of attachment and alveolar bone resorption was affected by frequent 

exposure to other risk factors. The risk factors that influence the development of periodontal 

disease in the elderly include systemic diseases, such as diabetes mellitus and osteoporosis, 

systemic conditions, such as obesity, metabolic syndrome, and stress, treatment of systemic 

diseases, and limited access to oral health care. Although the potential link between periodontal 

disease and systemic disease has been established, the extent of this relationship has not yet 

been clearly explained. Understanding the factors that influence periodontal disease in the 

elderly is important because it may provide a better understanding of the treatment. The 

multiple risk factors that cause periodontal disease in elderly patients require special attention 

involving multidisciplinary teams. 
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INTRODUCTION 

 

Indonesia has begun to enter an aging 

population phase in which an increase in life expectancy 

is accompanied by an increase in the elderly population, 

from 18 million people (7.56%) in 2010 to 25.9 million 

people (9.7%) in 2019. The estimate for 2020 is 28.8 

million people (11.34%). It is predicted that the number 

of elderly people will continue to increase until it reaches 

48.2 million people (15.77%) in 2035. The more 

developed a country is, the higher its number of elderly. 

In developed countries, elderly people make up 10% of 

the population, with Japan exceeding 30%. This 

is caused by increased services in the health sector that 

provide increased opportunities for people to live longer 

and healthier lives.1-3 

 

The aging process causes various physical-

biological, psychological, and social problems. 

Biologically, the elderly experience a continuous aging 

process characterized by decreased physical endurance 

and increased vulnerability to diseases that can cause 

death. This is due to changes in the structure and function 

of cells, tissues, and organ systems, including anatomical, 

morphological, and functional changes in the oral 

cavity. About 40% of elderly people complain of dry 

mouth, decreased strength of chewing (due to decreased 

mass of the muscles of mastication), and tooth loss, 

which affects esthetics and interferes with the process 

of communication.4,5 

 

The aging process is influenced by degenerative 

diseases, environmental conditions, and lifestyle 

modifications, which lead to gradual changes in various 

organs. These factors can cause health problems, 

including periodontal disease. The prevalence of perio-

dontal disease and its severity can increase with 

age.6 According to the World Health Organization 

(WHO), the prevalence of periodontal disease in people 

aged 65 years or older with a Community Periodontal 

Index (CPI) score of three or more was 45%. Only 7% 

had  no symptoms.6,7 

 

The WHO has expressed concern that oral health in 

the elderly is widely ignored. Based on a global survey of 

the elderly, the WHO has called for public health actions 

by strengthening health promotion, integrating disease 

prevention, and improving age-friendly primary oral 

health care. Periodontal disease, including gingivitis and 

periodontitis, was reported to be one of the three main 

dental diseases reported by the WHO.8,9,10 The increasing 

number of elderly people poses a challenge to clinicians 

because advanced age is associated with degenerative 

changes caused by chronic diseases, treatment of chronic 

diseases, systemic conditions, and accessibility. In the 

elderly, there are several risk factors that can trigger 

periodontal disease or worsen its condition. Knowledge 

and understanding of periodontal disease risk factors in 

the elderly will help improve periodontal treatment in this 

population.6 The purpose of this study was to explain the 

factors that increase the risk of periodontal disease in the 

elderly. 

  

PERIODONTAL DISEASE IN THE ELDERLY 

 

Over the last few years, many studies investigating 

the relationship between periodontal disease and some 

systemic diseases have been conducted. The results of 

these studies generally conclude that there is a possible 

link between periodontal disease and systemic disease. 

Periodontal bacteria are believed to play a role as a risk 

factor for systemic disease.11 Periodontal disease can 

affect a person’s systemic condition in two ways, namely 

through the bloodstream and inflammatory mechanisms. 

Conversely, systemic conditions can also affect 

periodontal conditions.12 However, according to some 

researchers, such as Yu-Kang and Gilthorpe, the 

relationship between periodontal disease and systemic 

disease can be lead to the influence of other factors, such 

as smoking, that may affect the development of both 

periodontal disease and systemic disease.13,14  

 

The prevalence and severity of periodontal disease 

increase with age. Degenerative changes related to the 

aging process can increase susceptibility to periodontal 

disease. The loss of attachment and resorption of alveolar 

bone occurs as a result of frequent exposure to other 

risk factors. Changes related to the aging process, such as 

the use of medications, decreased immune function, and 

altered nutritional status, and other risk factors, increase 

one’s susceptibility to periodontal disease.6,15 

 

Vulnerable elderly people suffer from periodontal 

disease due to changes that occur in the tissues in the 

mouth, which may cause tooth loss that can interfere with 

mastication. The disruption of the function of mastication 

causes decreased nutrient absorption, which can reduce 

the quality of life of the elderly. The number of teeth has 

a positive correlation with individuals being satisfied 

with the condition of their mouths. Therefore, 

maintaining oral health in the elderly is important not 

only for having a healthy mouth condition but also for 

psychological well-being.6,11,16 

  

DIABETES MELLITUS 

 

The literature has consistently shown that diabetes 

mellitus is a systemic risk factor for periodontal disease 

and that it could have a major role in the initiation and 

progression of the disease. Diabetes mellitus is associated 

with damage to the periodontal ligament, which can 

exacerbate  tooth loss.   Gingival   crevicular   fluids   and 
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saliva in periodontitis patients with diabetes have a 

higher concentration of inflammatory mediators than 

non-diabetic periodontal disease patients.17 

  

Over the next 20 years, the International Diabetic 

Federation estimates that the prevalence of diabetic 

patients in the Asia-Pacific region will reach 47%.18 

Much of this increase will be related to aging, obesity, 

poor diet, and unhealthy lifestyles. Asians tend to be 

more susceptible to diabetes. Diabetes is a major health 

problem with significant morbidity and mortality. The 

prevalence of elderly patients with undiagnosed diabetes 

is estimated to be around 20%.6,19 

  

Diabetes mellitus is the result of impaired glucose 

metabolism due to decreased production or response to 

the insulin released by special cells in the islets of 

Langerhans in the pancreas. Most of its effects are on the 

peripheral blood vessels, which leads to vascular 

proliferation or decreased blood perfusion by thickening 

of the basement membrane. As a result, it can cause 

blindness, peripheral neuropathy, nephropathy, secondary 

infections, heart disease, and periodontal disease. Similar 

to periodontitis, type II diabetes commonly occurs in 

older adults. Moreover, uncontrolled type II diabetes is 

considered a risk factor that can worsen periodontitis.20 

  

Diabetes mellitus can worsen the condition of 

periodontal disease. Poor glycemic control is closely 

related to disease progression and tooth loss in perio-

dontal disease. Managing periodontal cases in the elderly 

requires good diabetes management to improve the 

results of periodontal treatment.21 

  

OSTEOPOROSIS 

 

Osteoporosis is a very common medical condition 

that affects 5% of the world’s population.22 It is a 

systemic disorder characterized by reduced bone mineral 

density that can thereby increase the risk of fractures, 

especially of the hip. The US NHANES III data show 

that 13–18% of women and 3–6% of men have osteo-

porosis.6 According to another study, the prevalence of 

osteoporosis in the world is very high, affecting one out 

of three women aged 60–70 years old and two out of 

three women older than 80 years of age.23 In a systematic 

review, Martinez-Maestre et al. suggested that osteo-

porosis is associated with increased tooth loss and could 

be linked to periodontal disease, although there is a lack 

of conclusive evidence. However, data show that a 

sizable proportion of older people may have dental 

problems due to osteoporosis, especially women.6,24 

 

There are several factors that can affect the integrity 

of periodontal tissue in patients with osteoporosis. These 

include bacterial infiltration into the periodontal tissue, 

an increased number of pro-inflammatory cytokines, and 

changes in alveolar bone structure that are caused by 

decreased estrogen levels.25 There are two mechanisms 

that can potentially explain the relationship between 

osteoporosis and alveolar bone resorption. The first 

mechanism is that low bone mineral density in the 

alveolar bone triggers alveolar bone loss such that tooth 

loss occurs more quickly. The second mechanism is that 

decreased estrogen production can activate cytokines that 

increase osteoclast activity while decreasing osteoblast 

activity, resulting in alveolar bone resorption.26 

 

STRESS 

 

Elderly patients often suffer from systemic 

diseases. Old age weakens the body and puts limitations 

on physical activity, which often triggers stress in the 

elderly. Health, intelligence, financial capacity, ease in 

physical activity, and skills gradually decrease with 

age. Elderly patients with stress have a greater risk 

of suffering from periodontal disease. Stress is associated 

with poor oral hygiene, increased glucocorticoid 

secretion, which can suppress immune function, and 

increased insulin resistance, which can potentially 

increase the risk of periodontitis.27 

  

OBESITY 

  

Obesity is associated with many health problems, 

including stroke, cancer, diabetes, and cardiovascular 

disease. It has been shown to increase the risk of 

periodontal disease. Obesity is often associated with poor 

lifestyle, resulting in chronic inflammation, which can 

occur easily and may affect susceptibility to periodontal 

disease.6 Some researchers have suggested that obesity 

has a close relationship with periodontal disease. A 

number of researchers have found that the prevalence of 

periodontal disease is higher in obese people than in 

people of normal weight. The function of many 

adipocytes is to produce TNF-α can trigger inflammation 

in the periodontal tissue, which is why obese people often 

have more periodontal inflammation than non-obese 

people.28,29 

 

METABOLIC SYNDROME 

  

Metabolic syndrome is a serious medical condition 

that consists of abdominal obesity, dyslipidemia, hyper-

glycemia, and hypertension. It can increase the risk of 

diabetes type II and cardiovascular disease. In 

Caucasians, abdominal obesity is defined as a waist 

circumference of more than 100 cm in men and 90 cm in 

women. These numbers are lower for Asians. Research 

in Japan has shown that individuals with metabolic 

syndrome have a much greater risk of periodontal 

disease.6 
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Diabetes, obesity, and metabolic syndrome could 

have a major impact not only on the prevalence and 

incidence of periodontal disease in an aging population 

but also for the dental profession because of the 

potentially high burden of disease management. 

Therefore, a multidisciplinary team is needed for the 

management of periodontal disease in elderly patients 

with systemic conditions.6 

  

 MEDICATION CONSUMPTION 

  

In general, diseases in the elderly are chronic 

conditions. As a result, elderly people take systemic 

medications for extended periods of time. Thomson 

explained that most elderly people consume a number of 

different medications that can have oral side effects, such 

as xerostomia. Xerostomia can increase the risk of perio-

dontal disease.6 

 

Susceptibility to infections and periodontal disease 

increases when salivary flow decreases. The most 

common medications that can decrease salivary flow 

and produce oral dryness include tricyclic anti-

depressants, atropine, antihistamines, and beta blockers. 

Some medications, such as phenytoin, cyclosporine, and 

nifedipine, can also induce abnormal growth of gingival 

tissue and cause gingival hyperplasia. This makes it 

difficult to remove subgingival plaque, which can further 

aggravate periodontal disease.6,17 

  

ORAL HEALTH CARE ACCESSIBILITY 

  

As the number of elderly people increases, there can 

be social and economic impacts as well as an increase in 

the old age dependency ratio. Elderly patients generally 

have several chronic diseases, decreased organ function, 

and nutritional problems. Therefore, elderly patients 

require comprehensive and accessible health services. In 

addition, the level of independence is reduced in the 

elderly, which places limitations on obtaining health 

services. Limitations to obtaining health services for the 

elderly include financial barriers, lack of access to remote 

health service locations, health services not being 

accommodating to the elderly, or even a lack of 

awareness of the importance of oral health care for the 

elderly because they consider oral dysfunction to be a 

consequence of the aging process.6,11 

 

Because of the importance of health services for the 

elderly, Ettinger and Beck suggested that the elderly 

population can be divided into three functional 

groups based on their ability to seek dental health 

services: (1) elderly people who are functionally capable 

and constitute a group of elderly people that can access 

health care independently using their own vehicle 

or public transportation; (2) elderly people who constitute 

a group of elderly people who have lost some of their 

independence but still live in the community with the 

help of family and friends or professional support 

services, such as nurses; and (3) elderly people who are 

more functionally dependent and constitute a group of 

elderly people who are unable to survive in the 

community independently and cannot live alone.11,12 

 

The limitations to obtaining health services for 

elderly people with systemic diseases may cause their 

health conditions to be uncontrolled, which makes them 

vulnerable to complications of systemic diseases. In 

addition to general health conditions, the limitations of 

the elderly in obtaining health services, including oral 

health services, will have implications for the health of 

the periodontal tissue. 

  

PERIODONTAL CONSIDERATIONS IN THE 

ELDERLY 

 

Aging is a complex biological phenomenon that 

results from interactions between genetic and 

environmental factors. This process can directly or 

indirectly increase the risk of disease progression. As 

people get older, more systemic diseases are diagnosed, 

requiring the use of medications. The most common 

systemic diseases found in the elderly are arthritis, neck 

and head cancer, chronic respiratory obstruction, diabetes 

mellitus, mental illness, cardiovascular disease, 

hypertension, osteoporosis, Parkinson’s disease, and 

cerebrovascular accidents.30,31 

 

Aging is a process of physiological and biological 

changes that will happen to every human being. This 

aging process is greatly influenced by the economy, 

environment, society, and the rapid development of 

treatment. The aging process causes changes in the 

mouth. Changes in the oral epithelium due to the aging 

process are associated with epithelium depletion and 

decreased keratinization of the gingival epithelium. 

Changes that occur in the periodontal tissue include 

changes in the cementum, alveolar bone, and periodontal 

ligament. Changes to the cementum occur in the form 

of local resorption on the cementum surface. This is 

followed by cementum apposition, which increases 

with age.11,12 

 

Changes due to aging also occur in the alveolar 

bone. Bone formation continues to decline as one 

ages, which results in easier loss of bone mass so that 

bone resorption occurs. The connective tissue component 

of the periodontal ligament also experiences changes due 

to aging. Changes in the periodontal ligament associated 

with aging include reduced fibroblasts with more 

irregular structure, reduced organic matrix production, 

epithelial cell residue,  and  increased  amount  of  elastic 
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fibers. Loss of attachment and resorption of alveolar 

bone occur as a result of frequent exposure to other risk 

factors. The risk factors that influence the development 

of periodontal disease in the elderly include systemic 

diseases, such as diabetes mellitus and osteoporosis, 

systemic conditions, such as metabolic syndrome, 

treatment of systemic diseases, and limited access to 

dental and oral care.32,33 

 

An increase in age is directly and proportionally 

associated with an increase in the prevalence and severity 

of periodontal disease. In addition, an increase in age 

causes a decrease in motoric function and an increase in 

comorbidities and the treatment of diseases in the 

elderly.30 Periodontal treatment in the elderly often does 

not achieve its expected results due to the improper care 

provided to the elderly. In Indonesia, the elderly obtain 

special oral health services because the characteristics of 

their oral and systemic conditions are different from 

younger adults. It is important for periodontal treatment 

in the elderly to pay attention to the other risk factors 

associated with periodontal disease. 

             

One systemic disease that is closely related to 

periodontal disease is diabetes mellitus. According to 

Preshaw et al., there is no doubt that periodontal disease 

plays an important role in the severity of diabetes 

mellitus and vice versa. This is also consistent with 

research conducted by Negrato et al. and Dharmawati 

and Raiyanti. Many studies related to the prevalence of 

periodontal disease in elderly people with diabetes 

mellitus have been conducted. One of them is a study 

conducted by Grossi et al. that suggested that the 

prevalence of periodontal disease in people with diabetes 

mellitus increases with age. However, it is necessary to 

understand that changes in the oral tissue due to the aging 

process may also have a role in causing periodontal 

disease.34–37 

              

This is similar to other systemic diseases or systemic 

conditions that are associated with periodontal disease in 

the elderly, such as osteoporosis, obesity, metabolic 

syndrome, and stress. According to Aljehani and Genco 

and Borgnakke, the diseases and systemic conditions 

mentioned above were modifiable risk factors for 

periodontal disease. However, there is no further 

explanation of how the effect of the systemic disease or 

systemic condition influences periodontal disease based 

on age. It is understood that age is one of the risk factors 

for periodontal disease that cannot be modified. 

Therefore, endurance and physical fitness may have an 

important role in slowing the development and reducing 

the severity of periodontal disease. This may be due to 

the fact that younger patients with systemic disease more 

readily seek treatment than elderly patients with 

periodontal disease.13,16,37 

The various risk factors that influence periodontal 

disease make it important for the management of 

periodontal disease in elderly patients to be multi-

disciplinary and more comprehensive. The existence of a 

two-way relationship between some systemic diseases 

and periodontal disease certainly requires that special 

attention be paid to not only periodontal disease but also 

systemic disease. This also applies to medications 

consumed by the elderly. Medication treatment in elderly 

patients can affect their periodontal condition. In such 

cases, the dentist should work together with an internist 

who treats elderly patients. Consideration should also be 

given to medications that do not have interactions with 

other drugs that are being consumed by elderly patients. 

 

Some literature states that the elderly generally 

respond to periodontal therapy, which is similar to the 

response in young adults.6 However, as the patient ages, a 

number of obstacles arise that require the dentist’s 

attention. These obstacles include decreased physical 

activity, chronic medical conditions, and the use of 

various types of medications. The dentist must carefully 

review the patient’s medical history and prescribe 

medications wisely to prevent unwanted drug 

interactions. It is also important to consider that the 

physical limitations of the elderly can be a barrier to 

periodontal treatment. Therefore, chemical agents, such 

as stannous fluoride, should be added to toothpaste so 

that it can reduce plaque better than using fluoride 

toothpaste alone. For most people, tooth brushing must be 

complemented by interproximal cleaning. With aging and 

decreased dexterity, flossing becomes more difficult. 

Therefore, the use of wood sticks and inter-dental 

brushes is easier and more effective than dental floss.6 

 

Another factor that influences the development and 

severity of periodontal disease in the elderly is limitations 

in access to health care facilities. This is consistent with 

the opinion of Bersell from the American Dental 

Hygienists’ Association, who put forward that easy 

access to essential dental care is vital to maintain oral 

health in vulnerable populations, especially children, 

pregnant women, and the elderly. However, according to 

research by Slack-Smith et al., limitations for the elderly 

in accessing dental health care are not solely physical but 

can also originate from past trauma in receiving dental 

care as well as limited financial and insurance 

resources.38,39 

 

The important point to understand is that all of the 

factors that have been explained above can basically 

affect the development and severity of periodontal 

disease regardless of age, whether it be young people or 

the elderly. However, it becomes more relevant due to 

the physical, physiological and psychological changes, 

and immune system changes that occur in elderly.  Given 
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the multiple factors that influence the development and 

severity of periodontal disease in the elderly, special 

treatment is needed for elderly patients. 

  

CONCLUSION 

  

In addition to having physical limitations, elderly 

people often have a variety of chronic medical conditions 

and take multiple medications. At the same time, they 

often have poor oral hygiene and periodontal disease, so 

appropriate care is needed. Periodontal disease in the 

elderly is influenced by various risk factors. These 

multiple risk factors make periodontal treatment 

important in elderly patients and require special treatment 

involving multidisciplinary teams. Good communication 

between the dentist and the physician who treats the 

general condition of elderly patients is very important in 

the management of elderly patients who have complex 

medical conditions. 
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