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Abstract:- Alzheimer’s disease (AD) and Parkinson’s 

disease (PD) are examples of Neurodegenerative diseases 

(NDs) that are clinically described by progressive 

neuronal dysfunction and structural disintegration 

culminating in significant cognitive and motor 

dysfunction. These conditions can be classified as a 

significant concern of public health because they are seen 

more often and impose a rather heavy load on patients 

and the healthcare system. In this scenario, various 

research done in the recent past has revealed a probability 

of a connection between oral hygiene, specifically 

periodontal disorder, and the development of these 

diseases. This integrated literature review seeks to 

analyze periodontal disease, changes in oral flora, and the 

occurrence of neurodegenerative diseases (NDs). Possible 

pathological factors, such as chronic inflammation, 

bacterial penetration, amyloidogenic cascade, and 

oxidative mechanisms are described, as well as the 

effectiveness of oral hygiene measures on the outcomes of 

the disease. Moreover, we also investigate the 

functionality of periodontal treatments, enhanced oral 

hygiene practices, and antimicrobial treatments as 

measures that help to reduce these impacts. Such 

associations could help to reveal new possibilities for the 

prevention and treatment of NDs based on a multimodal 

approach. The present review sums up the existing 

literature, discusses the gaps in knowledge, and suggests 

the further directions for clinical practice and research 

stressing the necessity of a multimodal approach to 

enhance patient outcomes. 

 
Keywords:- Oral Health, Neurodegenerative Diseases, 

Periodontal Disease, Alzheimer's Disease, Parkinson's 

Disease. 

I. INTRODUCTION 

 

Neurodegenerative diseases (NDs) are estimated to be a 

class of conditions that are typified by the gradual loss of 

structure and function of neurons in the body. Alzheimer’s 

disease (AD) and Parkinson’s disease (PD) are the most 

common types of NDs that impact millions of people 

globally. AD is mostly related to cognitive decline and 

memory loss, whereas PD mainly impacts the motor system 
leading to such symptoms as tremor, rigidity, bradykinesia, 

and postural instability [1]. The clinical manifestation of 

these diseases not only affects patients’ lives but also presents 

a significant added burden for the patients’ caregivers and 

healthcare system across the world. 

 

The development of NDs is rarely related to only one 

factor and may be attributed to genes, environment, and 

lifestyle factors. Human genetic factors, including mutations 

in the amyloid precursor protein (APP) and presenilin genes 

in AD or alpha-synuclein and parkin genes in PD, contribute 
to the pathogenesis of these diseases. Other risk factors have 

also been reported such as environmental factors, for instance, 

toxic exposure, and traumatic brain injuries [2]. It is also well 

understood that lifestyle factors, including nutrient intake, 

exercise, and cognitive activity are involved with the risk of 

NDs. Recent studies have pointed to a possible association 

between systemic health conditions, including oral health, 

and the prevalence and progression of NDs [3]. 
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Oral diseases, especially periodontal disease in 

particular have been linked to numerous systemic diseases 

such as cardiovascular diseases, diabetes, and respiratory 

infections [4]. Periodontal disease is a chronic inflammation 

disease that affects the tissues surrounding the teeth; gum, 

periodontal ligament, and alveolar bone. It is mainly attributed 

to pathogenic bacteria in dental plaque because the bacteria 

incite inflammation that could result in tissue destruction and 
tooth loss if left untreated. More attention has been paid to 

the systematic effects of periodontal diseases; the results 

showed that chronic inflammation and bacterial translocation 

associated with periodontal disease may play a part in the 

formation of NDs [5]. 

 

There are various biochemical interactions that can be 

used to explain the relationship between periodontal disease 

and NDs. A common link between periodontal disease and 

neurodegeneration is Chronic inflammation. Periodontal 

pathogens can cause systemic inflammation for which pro-
inflammatory cytokines such as interleukin-6 (IL-6) and 

tumor necrosis factor-alpha (TNF-α) increase as a result of 

the inflammatory response [6]. These cytokines are capable 

of crossing the blood-brain barrier (BBB) resulting in the 

augmentation of neuroinflammatory processes in the CNS 

and thus neuronal damage and the progression of NDs. 

 

In addition, Bacterial invasion and translocation as well 

as inflammation are considered to be critical factors. Several 

pathogens associated with periodontitis like Porphyromonas 

gingivalis, Treponema denticola, and Fusobacterium 

nucleatum were identified in AD patients’ brains indicating 
oral infection invades the brain directly [7]. P. gingivalis, for 

instance, secretes gingipains—virulence factors that are 

pathogenicity factors due to their ability to break down host 

proteins and evade the host’s immune system, thus leading to 

chronic infection and inflammation. These pathogens can be 

present in the CNS leading to the generation of amyloid-beta 

(Aβ) which is the characteristic of AD, and the formation of   

neurofibrillary tangles composed of hyperphosphorylated tau 

protein [1]. 

 

The oral microbiome, which is a complex and diverse 
community of microorganisms living in the oral cavity, 

contributes to systemic health and disease. Dysbiosis, which 

means the imbalance of microbial communities, can 

contribute to the elevation of pathogenic load and subsequent 

inflammatory responses [8]. Investigations have shown that 

changes in the oral microbiome composition are related to 

various systemic diseases such as cardiovascular diseases and 

diabetes, also recent evidence is pointing in the same direction 

linking this dysregulation to NDs. Alterations in the oral 

microbiome influence the gut-brain axis, which is a 

bidirectional communication network between the 

gastrointestinal tract and CNS, by   affecting   systemic   
immune   responses and contributing to neurodegeneration 

[9]. 

 

Considering the role that oral health plays in relation to 

NDs, further qualitative studies are needed prior to 

understanding how oral health management works to either 

prevent or advance these diseases. Effective periodontal 

treatment, such as scaling and root planing are efficient 

methods to decrease the bacterial load and inflammation in 

the oral cavity [4]. Improved oral hygiene practices, including 

regular brushing, flossing, and professional dental cleanings 

can limit periodontal disease incidence and progression. 

Moreover, antimicrobial treatments, such as mouthwashes and 

systemic antibiotics can regulate microbial flora in the oral 

cavity and systemic inflammation [3]. 
 

It is noteworthy that these interventions may have 

broader advantages, which remain secondary prevention 

approaches in managing NDs’ risk and progression. For 

instance, periodontal treatment has been proven to decrease 

systemic inflammatory markers, which could directly imply 

lower neuroinflammation rates [5]. In addition, special efforts 

to reduce oral health inequalities and enhance the availability 

of dental care contribute to the actions against NDs that will be 

conducted under public health policies. 

 
This review can be useful for understanding the existing 

literature on relationships between oral health and NDs. The 

correlations and interconnections between inflammation, 

bacterial invasion, and alterations in the oral microbiome are 

elucidated in this paper, as well as the influence of oral health 

management on NDs’ emergence and development. 

Therefore, in the current paper, we tried to systematically 

review the literature on the topic of oral health and NDs in an 

attempt to uncover latent research questions and 

recommendations for the practice. The integration of dental 

and medical care especially for populations that are at high 

risk of NDs can result in effective NDs risk prevention and 
therapeutics, bringing benefits to the patients’ overall 

condition and quality of life. 

 

II. MATERIALS AND METHODS 

 

The data of this review are obtained through an 

extensive search for articles in PubMed, Scopus, and Web of 

Science. It is important to note that the search strategy was 

carefully developed to allow for a proper assessment of papers 

within the area of interest. Keywords such as “oral health,” 

“neurodegenerative diseases,” “Alzheimer’s disease,” 
“Parkinson’s disease,” “periodontal disease,” and “oral 

microbiome” were applied in different ways to search for 

relevant articles. This criterion was chosen in order to obtain 

the most recent data, but to ensure the relevance of the 

analysis to historical developments and methodological 

works had to be published within the last 20 years. 

 

A. Inclusion Criteria: 

 

 Peer-reviewed journal articles, clinical studies, and meta-
analyses: First, the concern was given to the type of 

articles and sources of the literature, which aimed at 

identifying highly reliable and scientific peer-reviewed 

articles. 

 Studies exploring mechanisms of inflammation, bacterial 

invasion, and oral microbiome alterations: Focus was paid 

to the studies investigating the association between oral 

condition and NDs because the knowledge of pathways 

underlying this connection is essential to developing 

https://doi.org/10.38124/ijisrt/IJISRT24SEP767
http://www.ijisrt.com/


Volume 9, Issue 9, September – 2024                              International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                  https://doi.org/10.38124/ijisrt/IJISRT24SEP767 

 

 

IJISRT24SEP767                                                                www.ijisrt.com                                                                                 1336 

targeted interventions. 

 Research evaluating the impact of oral health 

interventions on ND outcomes: Clinical research, which 

compared the effectiveness of different oral health 

treatments including periodontal therapy, antimicrobial 

regimens, and better oral hygiene, was included to 

determine the feasibility of halting NDs’ progression. 

 
B. Exclusion Criteria: 

 

 Studies not available in English: To ensure that the correct 

interpretation of data was attained, only articles in the 

English language were considered. 

 Articles published more than 20 years ago: If these 

articles did not offer basic or preliminary data that are 

essential in the evaluation of the subject, they were 

eliminated to include only the latest literature data. 

 Studies with significant methodological flaws or biases: 

While selecting the articles, the emphasis was placed on 
the methodological soundness of the selected articles and 

the articles with significant prejudices, small samples, or 

methodological flaws in the conduct of experimental and 

control groups were excluded when conducting the 

present review. 

 

C. Data Extraction and Synthesis: 

 

 Extraction of the Data was Done in a Very Systematic 

Manner and Several Reviewers were Involved to Avoid 

Mistakes. The Primary Aim was to Identify Key Findings 
Related to: 

 

 Mechanisms linking oral health and NDs: The most 

attention was paid to the works describing the functions 

of chronic inflammation, bacterial invasion, 

amyloidogenic pathways, and oxidative stress. 

 Impact of oral health interventions: The review also 

reviewed the effects of different dental and periodontal 

treatments on ND progression and patients’ health to 

inform possible therapeutic approaches. 

 Gaps in current literature: It was important to define the 

gaps in the evidence or the situations when there are 
contrasting opinions to draw attention to possible future 

research topics. 

 

Since the focus of the review was on methodological 

quality, particular attention was paid to the statistical analyses 

and the level of significance employed in the studies. This 

concerned the significance analysis with reference to 

statistical power, confidence intervals, and p-values to 

establish the validity and transferability of the results. 

 

In focusing on the oral health and neurodegenerative 
disease relationship, this paper seeks to provide a synthesis of 

the existing literature to support the call for integrated cross-

disciplinary and multi-professional approaches to research 

and practice. 

 

 

 

This formally structured methodological approach 

guarantees that the review not only provides an indication of 

what is already known about a particular topic, regarding its 

research, but it also forms a critical perspective regarding the 

evaluated evidence with their merits and flaws. This review 

provides an extensive summary that can influence the current 

clinical practice and future research directions needed to 

enhance patients’ quality of life in cases of neurodegenerative 
diseases. 

 

III. RESULTS AND DISCUSSION 

 

A. Mechanisms Linking Oral Health and   Neurodegenerative 

Diseases 

 

 Chronic Inflammation 
Chronic inflammation is one of the potential 

connections between periodontal diseases and 

neurodegenerative diseases. Periodontal disease leads to 

systemic inflammatory response which has been shown to 

increase the levels of pro-inflammatory cytokines such as 

interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-α), 

and C-reactive protein (CRP). These cytokines can penetrate 

the Blood-Brain Barrie and cause neuroinflammation which 

further aggravates neuronal damage and promotes 

neurodegeneration [3]. 

 
Concerning NDs, inflammation is a two-sided coin. 

Even though it has a constructive role in the immune systems, 

the chronic phase of the inflammatory response can lead to 

detrimental effects on neuronal health. Research has 

indicated that patients suffering from periodontal disease 

present higher values of systemic inflammation markers that 

are also observed in patients with NDs [10]. Periodontal 

disease therefore sets a continuous low-level chronic 

inflammatory condition which can be attributed to the 

development and advancement of neurodegeneration. For 

instance, IL-6 and TNF- α were established to be involved in 
Alzheimer’s disease (AD) where they promote the production 

of amyloid-beta plaque and influence tau 

hyperphosphorylation which are characteristic of the disease 

[5]. 

 

The connection between inflammation and AD has been 

researched the most extensively. Amyloid plaques and 

neurofibrillary tangle in the brain of AD patients can induce 

microglial activation, thus releasing pro-inflammatory 

cytokines. Reviewers pointed out that it was proposed that 

this neuroinflammatory environment sustained neuronal 

damage and synaptic loss. Likewise, in Parkinson’s disease 
(PD), chronic neuroinflammation is said to be an important 

factor in the loss of dopaminergic neurons in the substantia 

nigra that underlines the motor symptoms of the disease [11]. 

The inflammation processes associated with periodontal 

diseases, therefore, could amplify these neuro-inflammatory 

processes and build up a more aggressive disease. 
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 Bacterial Invasion 

The other notable process through which oral health and 

NDs are associated is bacterial invasion. It has also been 

observed that oral pathogens, particularly those associated 

with periodontal disease, including Porphyromonas 

gingivalis, Treponema denticola, and Fusobacterium 

nucleatum are present in the brains of AD patients. Based on 

these findings, oral bacteria can invade the neural tissues or 
cause systemic inflammation with an impact on the brain [7]. 

 

P. gingivalis also secretes gingipains, which is a 

proteolytic enzyme that can degrade host proteins and 

enhance the invasion of the bacteria and its colonization in 

the brain. Gingipains were detected in the brains of the AD 

patients and their concentration was positively associated 

with tau protein and ubiquitin involved in AD pathogenesis 

[7]. Experimental animal research has shown that the oral 

infection of P. gingivalis results in alterations similar to AD 

such as amyloid-beta accumulation and neuroinflammation. 
These studies present strong proof that bacteria found in 

periodontal infections can enter the brain and cause 

pathological alterations in NDs. 

 

In PD, possible underlying contributing factors may 

work in the same manner. The alpha-synuclein protein linked 

to the formation of Lewy bodies, the molecular index of PD, 

has also been demonstrated to exhibit prion-like 

characteristics. There is evidence suggests that it is oral 

pathogens that cause the misfolding of alpha-synuclein in the 

gut with further transportation to the brain through the vagus 

nerve, thus playing a role in the development of PD. This 
prion-like spread of alpha-synuclein aggregates could be 

accelerated by chronic oral infections, thus oral health seems 

to have an important influence on PD development. 

 

 Oral Microbiome Alterations 

Oral microbiome, which is a collective term for 

microorganisms living in the oral cavity, is very important in 

oral and systemic health. An imbalance in the composition of 

bacteria in the oral cavity known as dysbiosis has been 

associated with different systemic diseases including NDs 

[8]. Alterations in the composition of the oral microbiome 
could impact the communication between the gastrointestinal 

tract and the central nervous system (CNS) which is 

demonstrated by the gut-brain axis. 

 

Microbiome alterations influence not only systemic 

immunity but also neurological inflammation. For instance, 

high levels of pro-inflammatory bacteria as well as the 

decreased levels of beneficial microbes in the oral cavity have 

been linked to both the periodontal disease as well as the 

NDs. Some particular changes in the composition of the 

human oral microbiome in AD, including an increase in P. 

gingivalis and a decrease in beneficial bacteria like 
Streptococcus, have been documented [8]. These changes 

make the gut barrier and the BBB become more permeable 

and this allows pathogens and inflammatory mediators to 

enter the CNS. 

 

 

 

The first part of this manifestation is the gut-brain axis. 

In addition, the effects of the gut microbiome on brain health 

include the production of neuroactive compounds, modulation 

of the immune system, and direct neural pathways via the 

vagus nerve [9]. Dysbiosis in the oral cavity influences the 

gut microbiome which leads to systemic inflammation and 

altered immune responses that impact the brain. In PD, gut 

dysbiosis is related to motor and non-motor symptoms, and 
oral microbiome alterations are likely to be involved in this 

dysbiosis [8]. 

 

Additionally, the Oral gut-brain axis delineates the 

significance of oral health in systemic diseases. Periodontal 

pathogens and their metabolites can travel to the gut to interact 

with the gut microbiota and incite inflammation. This 

systemic inflammation can affect the CNS and contribute to 

neurodegenerative processes exacerbation or initiation. For 

instance, the periodontal bacteria, lipopolysaccharides (LPS) 

is capable of initiating systemic inflammation and have been 
identified in the brains of AD patients, which further supports 

the relationship between microbiome dysbiosis and 

neurodegeneration [12]. 

 

The interrelation between oral microbiome and 

systematic health must be further elucidated in order to design 

specific prevention and treatment strategies for NDs. A 

balanced oral microbiome can be achieved through good oral 

hygiene, dietary modifications, and potentially probiotic 

therapies, and this might go a long way in affecting overall 

health and neurodegeneration. The subsequent research needs 

to investigate how oral microbiome changes affect CNS and 
reveal new therapeutic targets to modulate these interactions. 

 

B. Impact of Oral Health Interventions 

 

 Periodontal Treatment 

Periodontal disease interventions demonstrated the 

possibility of decreasing systemic inflammation and 

potentially contributing to slowing down the progression of 

NDs. Periodontal treatment, including scaling and root 

planing, has been demonstrated to have a positive effect on 

the levels of inflammation as indicated by the decrease in C-
reactive protein (CRP) and interleukin-6 (IL-6) (Ide et al., 

2016). Periodontal treatment interventions may directly 

reduce systemic inflammation thus reducing 

neuroinflammatory processes that contribute to 

neurodegeneration. 

 

There have also been investigations of the effects of 

periodontal therapy on cognitive function. For example, a 

randomized controlled trial revealed that when AD patients 

received intensive periodontal therapy, their cognitive scores 

were found to be enhanced thus, suggesting that managing 

periodontal diseases has a positive impact on cognition health 
[13]. This further emphasizes the need to address dental care 

in patients with or at risk for NDs. 
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Observational data also contribute to the hypothesis that 

periodontal treatment affects neurological variables. For 

instance, a study by Noble et al. (2009) pointed out that 

patients with better periodontal health are likely to show lesser 

rate of cognitive decline as compared to patients suffering 

from persistent periodontal disease [14]. The proposed 

mechanisms include the reduction of systemic inflammatory 

burden and the prevention of the translocation of bacteria 
from the oral cavity into the brain. These studies underscore 

the ability of the periodontal approaches to alter the 

progression of neurodegenerative diseases, enhancing the 

quality of life of affected individuals. 

 

 Oral Hygiene Practices 

Daily brushing, flossing, and dental check-ups regularly 

are very crucial for reducing incidences of periodontal 

diseases and preserving overall health. Professional dental 

cleanings and oral hygiene education can minimize the 

accumulation of plaques, gingival inflammation, and the 
occurrence of periodontal diseases. 

 

Research has shown that people who maintain proper 

oral hygiene, have a better outlook with lower levels of 

systemic inflammatory markers, and have a lower likelihood 

of developing NDs [4]. For example, Watts et al. (2008) 

observed that people with better oral hygiene had lower levels 

of systemic inflammation and were not likely to develop 

cognitive impairments in old age [15]. These findings imply 

that the promotion of oral hygiene as a part of the 

comprehensive approach to health intervention could 

enhance the management and prevention of NDs. 
 

To effectively improve oral hygiene and prevent 

periodontal disease, programs that teach proper brushing and 

flossing techniques, along with regular professional 

cleanings, will go a long way in improving oral health and 

lowering levels of systemic inflammation. The effects of these 

practices, therefore, go beyond oral health since minimizing 

periodontal inflammation can lower the likelihood of 

systemic diseases, such as NDs. 

 

Also, new strategies for managing oral hygiene, 
including the use of antimicrobial mouthwashes and 

probiotics, are being investigated for their potential in the 

prevention of periodontal disease and reduction of systemic 

inflammation. For instance, antimicrobial mouthwashes can 

decrease bacterial load in the oral cavity which may prevent 

bacterial invasion and systemic spread. Probiotics might 

improve the balance of oral microbiota, preventing dysbiosis 

and its associated inflammatory responses. 

 

C. Clinical Implications and Future Directions Considering 

the Available Info Regarding the Associations Between 

Oral Health and NDs, the Inclusion of Dental Care into 
NDs Patients’ Treatment as Well as those with NDs Risk 

Factors Seems to be Very Useful. 

The cooperation   of   dental   and   neurological 

practices could entail dental check-ups of patients with a high 

risk of developing NDs, such as a family history of AD or PD. 

The early diagnosis and further management of periodontal 

disease in these patients could help reduce systemic 

inflammation and may even help to counteract the 

progression of neurodegenerative processes. Also, 

neurologists could recommend patients with preliminary 

signs of cognitive or motor regression to dentists for proper 

oral pathology screening and management. 

 

Further investigations should be aimed at explaining the 

relationships between oral health and NDs in more detail. 
More longitudinal trials should be conducted to establish 

whether enhancing oral hygiene could reduce the incidence 

and progression of NDs. Also, the relation between specific 

oral health care interventions and neurodegenerative results 

can aid in refining treatment strategies. For example, studies 

could examine whether specific forms of periodontal therapy 

are more effective in decreasing neuroinflammation or if 

targeted antimicrobial treatments will prevent the bacteria 

from invading the brain. 

 

New advances in diagnosis and biomarkers could also 
improve the knowledge about the oral-systemic connection. 

For instance, the identification and implementation of non-

invasive tests that assess periodontal pathogens or salivary 

biomarkers of inflammation might help early diagnosis and 

monitoring of both oral and neurodegenerative diseases. Such 

tools could help healthcare providers recognize patients with 

a high risk of developing certain conditions and take 

preventive actions before the diseases have advanced. 

 

In addition, the efforts being taken by the executives of 

public health in the prevention and control of oral diseases 

and periodontal diseases may have a positive effect on the 
reduction of the burden of NDs. Educational programs to 

raise awareness about the significance and relevance of oral 

care alongside dentists’ availability are necessary to bring 

down the occurrence of periodontal disease and its 

associated systemic effects. 

 

In conclusion, it can be stated that oral health 

interventions may have a certain influence on 

neurodegenerative diseases and these aspects can be 

examined as a promising field. Through periodontal disease 

prevention and advocating for proper oral hygiene, healthcare 
providers can ultimately limit the systemic inflammation, 

affecting NDs. Further study on the interrelation between the 

oral condition and neurodegenerative diseases and more 

interdisciplinary cooperation is needed to potentially enhance 

the quality of life for patients at risk for or suffering from 

neurodegenerative diseases. 

 

IV. CONCLUSION 

 

This comprehensive review highlights the role of oral 

health in neurodegenerative diseases (NDs) which are often 

neglected. The relationships presented between periodontal 
disease and alterations in the oral microbiome with regards to 

the NDs suggest that oral health management might hold 

preventive approaches and therapeutic reincorporations 

regarding diseases such as Alzheimer’s disease (AD) and 

Parkinson’s disease (PD). Some of the links through which 

poor oral health can worsen neurodegenerative conditions are 

chronic inflammation, bacterial invasion, and alterations in 
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the oral microbiome. Arguing the importance of proper oral 

hygiene maintenance may help to control systemic 

inflammation and microbial invasion, which, in turn, would 

decrease the risks and development of these debilitating 

diseases. 

 

Therefore, it is crucial to incorporate dental disease 

prevention and management into the patient’s care if they are 
at risk for or have NDs. Dentists, neurologists, and other 

healthcare professionals should cooperate to provide patients 

with the most effective forms of treatment by creating 

multidisciplinary treatment plans that consider both oral and 

neurological health. Such an interdisciplinary approach of 

care could help with the detection of early signs and 

subsequent preventive interventions leading to better 

outcomes in patients. 

 

In addition, public health preventive policies on oral 

health and periodontal diseases, which are prevalent 
throughout the world, can contribute to reducing the burden 

of NDs. Awareness creation about the effects of poor dental 

hygiene can also work hand in hand with the availability of 

affordable dental healthcare services within the population 

can help to reduce the prevalence of periodontal disease and 

its associated systemic effects. 

 

As the associations of oral health to neurodegeneration 

are a complex issue, more studies should be conducted to 

provide more information about these connections. More 

longitudinal and clinical trials are still required in order to 

elucidate the causal pathways and assess the efficacy of 
specific oral health interventions in preventing and managing 

NDs. Advancements in diagnostic tools, such as non-invasive 

tests for detecting periodontal pathogens or inflammatory 

markers can improve early diagnosis and monitoring. 

 

It can be understood that oral hygiene is essential not 

only to one’s general health but also may contribute to the 

prevention and management of neurodegenerative diseases. 

Through enhancing the awareness of the relationships 

between oral health and systemic diseases and encouraging 

collaboration between various professional fields, there exists 
the possibility of innovative approaches towards prevention 

and treatment of these diseases which adversely affect the 

quality of life among affected persons. 
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