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Abstract: Deglutition is the process of swallowing. During this process, substance travels
from the mouth via pharynx into oesophagus. When there is a malfunction in this process,
then the substance passes through trachea leading to choking. Deglutition is a series of
sensory and motor events. Any difficulty in swallowing causes dysphagia. Ageing may
cause dysphagia which inturn may lead to less intake of food and liquids. Improper
denture usage may lead to changes in tongue movements, which in-turn cause swallowing
difficulties. The knowledge about this subject is very useful for suggesting dental
treatments and medications for elderly. This study topic is vast and has an extensive scope
for discussions and research. The review was done based on the articles obtained from
various platforms like pubmed andgoogle scholars. When article holder websites were
analysed on the topic of deglutition inelderly patients, more than 100 articles were obtained
and then filtered to 20 articles according to the abstract, title and complete article and then
reviewed. This review article elaborates about the deglutition process in elderly patients.
The present review is to analyse the current knowledge about deglutition, it’s dysfunction,
cause, symptoms and types of dysphagia among elderly patients.

Key words: Deglutition; dry mouth; dysphagia; oral changes in elderly; stages in
swallowing.

1. INTRODUCTION

Deglutition is an action or process of swallowing that is a vital part of eating and
drinking(Hamdy et al., 1998). The word “Deglutition”, originated from the French word
deglutition, which is derived from the Latin verb deglutition, meaning “to swallow down”.
During this process the substances are carried from the mouth to the pharynx and into the
esophagus, while epiglottis is kept shut (Mosier et al., 1999). When there is a malfunction in
this process the food or drink or medicine goes through the trachea which leads to pulmonary
aspiration or choking (Lee et al., 1999). Deglutition is a series of sensory and motor events.
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This process begins voluntarily in the oral cavity and proceeds autonomously in the pharynx
and oesophagus. Swallowing process is divided into three phases. The first phase is the oral
phase, second phase is the pharyngeal phase and the third phase is the esophageal phase.
Difficulty in the swallowing process leads to dysphagia(Logemann et al., 2002). Dysphagia
in elderly occurs generally due to two reasons: One is the natural age related physiological
and anatomical changes and the other reason is age related diseases and their treatments
(Groher and Crary, 2001). Anatomically dysphagia and esophageal dysphagia (Bllow et al.,
2008). Deglutition has several adverse effects on elderly, like malnutrition and aspiration
pneumonia. Motor changes occur when there is reduction in swallowing performance among
elderly. Sensorimotor changes related to health aging leads to voluntary alteration in dietary
intake. Age related diseases are considered as the primary factor of dysphagia in elderly.

Previous study by Barzci found that about 300,000 to 6,00,000 persons are affected by
dysphagia in the US every year (Barczi et al., 2000). More than 15% of the population are
elderly people. According to leader S B et al., dysphagia referral rates in elderly have
escalated to about 20 percent from 2002 to 2007. Among which 70% are above 60 years
(Leder and Suiter, 2009). Aging effects of swallowing in elderly are prolonged duration of
oral swallowing phase and reduced sensitivity in pharyngeal areas (Shaw et al., 1995). This
leads to smaller swallowing volume, premature loss of liquids, accumulation of residue and
high laryngeal penetration rate (Gunasekaran and Abilasha, 2016; Yoshikawa et al., 2005).
Change in swallowing function, oral and pharyngeal sensation change, lingual pressure
generation, pharyngeal pressure generation and swallowing duration have minimal effect on
swallowing among older adults (Robbins et al., 1992). Dysphagia in older adults is 63% in
the oral stage, 25% in the pharyngeal stage and 35% in esophageal stage (Ekberg and
Feinberg, 1991). In Europe, 17% of citizens above 65 yrs develop dysphagia and it has
increased by 28% in the last decade (Rofes et al., 2011).

The limitations of most of the previous researches are that they have given only
systematic review or cross sectional study on a small population. This study topic is vast and
has an extensive scope for discussions and research. The knowledge about this subject is very
useful for suggesting dental treatments and medications for elderly. The present review is to
analyse the current knowledge in deglutition, it’s dysfunction, cause, symptoms and types of
dysphagia among elderly patients.

2. METHODOLOGY

This article is a narrative review of primary research literature obtained from pubmed
and google scholars. Restrictions were placed on the time period between 1990 to 2020 and
the abstract of non-english papers were excluded. All international articles were searched for
deglutition in elderly patients, where more than 100 articles were obtained and then filtered
few articles according to the abstract, title and complete article and then reviewed. The
keywords of this study like deglutition, oral changes in elderly, dysphagia, dry month, types
of dysphagia, stages in swallowing, were utilized to consult the databases. The description of
included studies is summarised in table 1. The level of evidence of the reviewed articles were
categorized as per the criteria of the Centre for Evidence-Based Medicine, Oxford,
Uk.(CEBM, 2011)

Deglutition

Deglutition is the process of swallowing. During this process, substance travels from
the mouth via pharynx into oesophagus. When there is a malfunction in this process, then the
substance passes through trachea leading to choking. Deglutition takes place with the help of
5 cranial nerves and 50 muscles (Wirth et al., 2016). Any difficulty in swallowing causes
which ranges from mild difficulty to complete blockage. Anatomically dysphagia is classified
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into oropharyngeal which is related to difficulty in initiation of swallowing and esophageal
which is related to difficulty in passing food to stomach. Elderly are more proven to develop
dysphagia. (Rofes et al., 2011). Adaptive cerebral changes in response to ageing, affects the
swallowing process (Palati et al., 2019; Teismann et al., 2010).

Swallowing is a complex function and occurs in 3 stages. The 1st stage is voluntary
and it takes place within the mouth. The 2nd stage is purely reflex in action and it sends
sensory impulses to deglutition centre present in medulla and sends motor impulse to soft
palate, pharynx, larynx and tongue which triggers a coordinated series of events ensuring that
food enters only into the esophagus. This stage lasts for less than a second. The 3rd stage
takes about 6 seconds and it’s marked by reflex relaxation of conically closed
cricopharyngeus muscle (Matsuo and Palmer, 2009).

Effect of dry mouth on elderly patients

Dry mouth is a common inconvenience faced by older people. Dry mouth may cause
significant oropharyngeal disorders and pain which in turn leads to impaired quality of
lifestyle causes of dry mouth may vary. Some of them are local salivary disorders, plethora
of medication and medical conditions. Treatments have to be designed according to the
cause. To enhance the salivation, topical and systemic stimulants are used to present
deleterious consequences of dry mouth in elderly people (Turner and Ship, 2007)(Shree et al.,
2019)(Turner and Ship, 2007).

People above 65 yrs are more proven to have dry mouth syndrome. It is caused by
diminution of saliva flow, by acinar destruction and hyalinization. At times atrophy of
salivary gland ducts and infection can be associated within the stoma (Btochowiak et al.,
2016). Diabetes mellitus is the most important causative disease of dry mouth syndrome.
Diabetes mellitus causes oral mucosal information, hyperglycemia, dehydration, which in-
turn leads to dry mouth. The induced insulin resistance then impairs saliva secretion
mechanisms causing dry mouth syndrome (Abitha and Santhanam, 2019; Matsumoto et al.,
2020). Instance of decreased saliva flow by sjogren's syndrome is caused due to
keratoconjunctivitissicca, xerostomia which affects the middle aged and more in older aged.
Swelling of major salivary gland causes atrophy and fibrous replacement (Tsubota et al.,
1999a). Sjogren'ssyndrome often occurs with other such disorders, such as rheumatoid
arthritis and lupus. Treatments given are eye drops, medications and eye surgery (Ship et al.,
2002). Biopsy test can be taken for conformation of dry mouth due to sjogren syndrome
(Sheriff et al., 2018).

Dysphagia

About 3,00,000 to 6,00,000 persons are affected by dysphagia in the US every year.
Among them 15 percent of the population are elderly people (Barczi et al., 2000). Dysphagia
referral rates in elderly have increased about 20 percent from 2002 to 2007, among which 70
percent of the population were above 60 years (Leder and Suiter, 2009).

Dysphagia contributes to aspiration and decreased dietary intake which in-turn leads
to malnutrition, aspiration pneumonia. Signs and symptoms of dysphagia are slurred speech,
drooling, poor tongue control, facial weakness, choking / coughing while eating and
prolonged chewing (Aslam and Vaezi, 2013). Video fluoroscopy analysis can be used to
analyseoropharyngeal swallowing among younger and older people (Logemann et al., 2002).

Complications caused
Ageing may cause dysphagia which inturnmay lead to less intake of food and liquids.
This may be caused due to depleted levels of consciousness, physiological weakness.
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Incoordination in swallowing. This in-turn leads to malnutrition. A strong relationship is
absorbed between dysphagia and pneumonia in patients with dementia, stroke and
community dwelling in elderly adults more effort has to be taken for early identification,
effective rehabilitation and prevention of such problems (Crary et al., 2012).

Clearance of pharynx occurs during the deglutition process by removing matters that
could be aspects if this fails to occur then it causes aspiration pneumonia in elderly patients
(Ney et al., 2009). Oropharyngeal dysphagia is highly prevalent in elderly with pneumonia
and it is an indicator of severity of the disease in older patients with pneumonia (Cabre et al.,
2010). Bedside assessment of swallowing habits with food of varying consistency as dietary
recommendation by video fluoroscopic swallowing study (Finestone and Greene-Finestone,
2003).

Denture use and dysphagia

Denture usage may reduce sensations in the oral cavity among elders. Improper
denture usage may lead to changes in tongue movements, which in-turn cause swallowing
difficulties. It may also result in dental caries, stomatodynia and dental sores (Yoshikawa et
al., 2005). Laryngeal penetration is different between edentulous older people who are not
wearing denture and edentulous older people (Yoshikawa et al., 2006). Using partial denture
meets the dietary needs of elderly. It is important to maintain healthy nutritional status (Su et
al., 2020).

Promises And Pitfalls

Over-management of dysphagia in elderly on the basis of false assumptions leads to
unnecessary restrictions on nutritional intake, undermangement of dysphagia in elderly leads
to dehydration and pneumonia (McCullough and Gary, 2016).

3. DISCUSSION

Barozi et al., and leder S.B et al., have reinforced the fact that ageing causes reduction
of muscle mass and the connective tissue which affects the deglutition process. Ageing is
considered as the primary factor and has clinical significance of dysphagia in elderly patients
(Barczi et al., 2000; Leder and Suiter, 2009). Laiarofes et al., and crary et al., state that
dysphagia may lead to malnutrition problems among elderly people (Crary et al., 2012; Rofes
et al., 2011). 25% to 75% patients with dysphagia may suffer from malnutrition and
dehydration that are induced by decreased efficacy of deglutition choking, tracheobronchial
aspiration is caused by reduced deglutition safety which in turn results in pneumonia in 50%
of the patients was stated by Laiarofes et at., in his study (Rofes et al., 2011; Sarbeen et al.,
2016).

Oropharyngeal dysphagia is considered to be highly prevalent among elderly with
pneumonia and it acts as an indication in assessing the severity of the disease in older patients
when pneumonia. To find the prevalence of oropharyngeal dysphagia and aspiration, Cabre
used a water swallow test in elderly patients. It was found to be as high as 55%. This was
accepted by Ney &Cabre(Cabre et al., 2010; Ney et al., 2009). Michael D turner el al., in his
study stated that patients wearing complete dentures are associated with dry mouth problems
that suffer from path & discomfort. They also suffer from difficulties in normal functions.
Craving at corners of mouth, burning sensation of tongue, alteration in taste and also failure
of denture retention (Turner and Ship, 2007).Minekayoshikawa et al., stated liquid
swallowing functions in edendulous elderly patients are less effective when dentures are not
worn (Yoshikawa et al., 2005). The five major tools which are employed to estimate and
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qualify the swallowing dysfunction are barium radiography, fiberoptic endoscopic evaluation
of swallowing, video fluoroscopic swallowing study (Finestone and Greene-Finestone, 2003;
Logemann et al., 2002), upper endoscopy and esophageal manometry(Aslam and Vaezi,
2013). Dziewas in his study carried out the cortical representation of swallowing using MRI,
PET, TMS, MEG and found bilateral involvement of sensorimotor area and insula (Wirth et
al., 2016). Robbins observed that periventricular white matter changes (Harrita and
Santhanam, 2019; Robbins et al., 1992). In the survey done by Palati et al. It has been found
that 72 % elderly yearly visit a dentist (Palati et al., 2020). Knowledge about legal aspects of
medical negligence is poor among dentists (Prasanna and Gheena, 2016; Uma et al., 2020).
When specimens are transferred from operation theater to lab there must be an essential
communication between surgeon and pathologists (Krishnan et al., 2018). Recording
patient’s cases using dental photographs may help in better understanding and treatment
planning (Hannah et al., 2018). Molar incisor hypomineralisation is a developmental dental
defect on permanent teeth (Sukumaran and Padavala, 2018). Evidence based dentistry uses
current scientific evidence to guide decision making in dentistry (Ahad and Gheena, 2016). In
the survey done by Manohar et al., 2019, it has been said that interns are more knowledgeable
about gingival pigmentation (Manohar and Abilasha, 2019).

The limitations of the present review is that only the recent studies on this interesting
and important subject have been included, the older studies have not been included. There are
several previous researches which were done on different populations wherein the results
may vary. The scope of the review can be expanded and a wide range of studies can be
brought under, about deglutition and its problems in elderly. The study setting can also be
focused as a particular region.

Future scope of this current review article is getting more acquainted with the issue of
deglutition and its negative impact on the elderly, its cause and effects. This cognition is
helpful for dentists in treating the elderly patients.

4. CONCLUSION
This review article gives us the current knowledge about deglutition, causes of
dysfunction and types of dysphagia in elderly patients. The awareness of this topic will
immensely help the doctors to suggest a more relevant medical treatment for elderly.

CONFLICT OF INTEREST
None Declared.

AUTHOR CONTRIBUTIONS

KandhalYazhini : Literature search, data collection, analysis, manuscript writing.
GifrinaJayaraj: Data verification, manuscript drafting.

YuvarajbabuK : Data verification, manuscript drafting.

5. REFERENCE:

[1] Abitha T and Santhanam A (2019) Correlation between bizygomatic and maxillary
central incisor width for gender identification. Brazilian Dental Science. DOI:
10.14295/bds.2019.v22i4.1775.

[2] Ahad M and Gheena S (2016) Awareness, attitude and knowledge about evidence based
dentistry among the dental practitioner in Chennai city. Research Journal of Pharmacy

2959


https://paperpile.com/c/pPrwOg/r3ZxE+f8KM0
https://paperpile.com/c/pPrwOg/r3ZxE+f8KM0
https://paperpile.com/c/pPrwOg/DLY8C
https://paperpile.com/c/pPrwOg/DLY8C
https://paperpile.com/c/pPrwOg/aNYN4
https://paperpile.com/c/pPrwOg/aNYN4
https://paperpile.com/c/pPrwOg/3BZq+cTxU
https://paperpile.com/c/pPrwOg/3BZq+cTxU
https://paperpile.com/c/pPrwOg/Txlvv
https://paperpile.com/c/pPrwOg/86LkI+i03lb
https://paperpile.com/c/pPrwOg/fX5R9
https://paperpile.com/c/pPrwOg/m1txr
https://paperpile.com/c/pPrwOg/6asoD
https://paperpile.com/c/pPrwOg/HWVyK
https://paperpile.com/c/pPrwOg/CCmoK
https://paperpile.com/c/pPrwOg/CCmoK
https://paperpile.com/c/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/cdPm
http://paperpile.com/b/pPrwOg/cdPm
http://paperpile.com/b/pPrwOg/cdPm
http://paperpile.com/b/pPrwOg/cdPm
http://paperpile.com/b/pPrwOg/cdPm
http://paperpile.com/b/pPrwOg/cdPm
http://paperpile.com/b/pPrwOg/cdPm
http://dx.doi.org/10.14295/bds.2019.v22i4.1775
http://paperpile.com/b/pPrwOg/cdPm
http://paperpile.com/b/pPrwOg/HWVyK
http://paperpile.com/b/pPrwOg/HWVyK
http://paperpile.com/b/pPrwOg/HWVyK
http://paperpile.com/b/pPrwOg/HWVyK
http://paperpile.com/b/pPrwOg/HWVyK

(3]

[4]

[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 01, 2020

and Technology. DOI: 10.5958/0974-360x.2016.00380.2.

Aslam M and Vaezi M (2013) Dysphagia in the elderly. Gastroenterology &
hepatology. Availableat:
https://www.semanticscholar.org/paper/c062f0d07bc932ec21de4e0376fa460dc50e3321
(accessed 4 June 2020).

Barczi SR, Sullivan PA and Robbins J (2000) How Should Dysphagia Care of Older
Adults Differ? Establishing Optimal Practice Patterns. Seminars in Speech and
Language. DOI: 10.1055/s-2000-8387.

Btochowiak K, Olewicz-Gawlik A, Polanska A, et al. (2016) Oral mucosal
manifestations in primary and secondary Sjogren syndrome and dry mouth syndrome.
Advances in Dermatology and Allergology. DOI: 10.5114/pdia.2016.57764.

Bulow M, Speyer R, Baijens L, et al. (2008) Neuromuscular Electrical Stimulation
(NMES) in Stroke Patients with Oral and Pharyngeal Dysfunction. Dysphagia. DOI:
10.1007/s00455-007-9145-9.

Cabre M, Serra-Prat M, Palomera E, et al. (2010) Prevalence and prognostic
implications of dysphagia in elderly patients with pneumonia. Age and ageing 39(1).
Oxford Academic: 39-45.

CEBM (2011) Explanation of the 2011 OCEBM Levels of Evidence - CEBM. Available
at: https://www.cebm.net/2011/06/explanation-2011-ocebm-levels-evidence/ (accessed
20 June 2020).

Crary M, Sura L, Madhavan A, et al. (2012) Dysphagia in the elderly: management and
nutritional considerations. Clinical Interventions in Aging. DOI: 10.2147/cia.s23404.
Ekberg O and Feinberg MJ (1991) Altered swallowing function in elderly patients
without dysphagia: radiologic findings in 56 cases. American Journal of
Roentgenology. DOI: 10.2214/ajr.156.6.2028863.

Finestone HM and Greene-Finestone LS (2003) Rehabilitation medicine: 2. Diagnosis
of dysphagia and its nutritional management for stroke patients. Canadian Medical
Association journal 169(10). Canadian Medical Association: 1041-1044.

Groher ME and Crary MA (2001) Introduction to Adult Swallowing Disorders.
Butterworth Heinemann.

Gunasekaran G and Abilasha R (2016) TOOTH SENSITIVITY AMONG
RESIDENTIAL UNIVERSITY STUDENTS IN CHENNAIL Asian Journal of
Pharmaceutical and Clinical Research. DOI: 10.22159/ajpcr.2016.v9s2.13228.

Hamdy S, Aziz Q, Rothwell J, et al. (1998) Recovery of swallowing after dysphagic
stroke relates to functional reorganization in the intact motor cortex. Gastroenterology.
DOI: 10.1016/s0016-5085(98)70081-2.

Hannah R, Ramani P, Sherlin HJ, et al. (2018) Awareness about the use, Ethics and
Scope of Dental Photography among Undergraduate Dental Students Dentist Behind the
lens. Journal of advanced pharmaceutical technology & research 11(3): 1012.

Harrita S and Santhanam A (2019) Determination of Physical Height Using Clinical
Crown Height of Deciduous Teeth. Indian Journal of Forensic Medicine & Toxicology.
DOI: 10.5958/0973-9130.2019.00255.x.

Krishnan RP, Ramani P, Herald J Sherlin, et al. (2018) Surgical specimen handover
from operation theater to laboratory: A survey. Annals of maxillofacial surgery 8(2).
Medknow Publications: 234.

Leder SB and Suiter DM (2009) An Epidemiologic Study on Aging and Dysphagia in
the Acute Care Hospitalized Population: 2000-2007. Gerontology. DOI:
10.1159/000235824.

Lee A, Sitoh YY, Lieu PK, et al. (1999) Swallowing impairment and feeding
dependency in the hospitalised elderly. Annals of the Academy of Medicine, Singapore.
Available at:

2960


http://paperpile.com/b/pPrwOg/HWVyK
http://paperpile.com/b/pPrwOg/HWVyK
http://dx.doi.org/10.5958/0974-360x.2016.00380.2
http://paperpile.com/b/pPrwOg/HWVyK
http://paperpile.com/b/pPrwOg/DLY8C
http://paperpile.com/b/pPrwOg/DLY8C
http://paperpile.com/b/pPrwOg/DLY8C
http://paperpile.com/b/pPrwOg/DLY8C
http://paperpile.com/b/pPrwOg/DLY8C
http://paperpile.com/b/pPrwOg/DLY8C
https://www.semanticscholar.org/paper/c062f0d07bc932ec21de4e0376fa460dc50e3321
http://paperpile.com/b/pPrwOg/DLY8C
http://paperpile.com/b/pPrwOg/DLY8C
http://paperpile.com/b/pPrwOg/CJwZ0
http://paperpile.com/b/pPrwOg/CJwZ0
http://paperpile.com/b/pPrwOg/CJwZ0
http://paperpile.com/b/pPrwOg/CJwZ0
http://paperpile.com/b/pPrwOg/CJwZ0
http://dx.doi.org/10.1055/s-2000-8387
http://paperpile.com/b/pPrwOg/CJwZ0
http://paperpile.com/b/pPrwOg/BdY8B
http://paperpile.com/b/pPrwOg/BdY8B
http://paperpile.com/b/pPrwOg/BdY8B
http://paperpile.com/b/pPrwOg/BdY8B
http://dx.doi.org/10.5114/pdia.2016.57764
http://paperpile.com/b/pPrwOg/BdY8B
http://paperpile.com/b/pPrwOg/0Lhe
http://paperpile.com/b/pPrwOg/0Lhe
http://paperpile.com/b/pPrwOg/0Lhe
http://paperpile.com/b/pPrwOg/0Lhe
http://paperpile.com/b/pPrwOg/0Lhe
http://dx.doi.org/10.1007/s00455-007-9145-9
http://paperpile.com/b/pPrwOg/0Lhe
http://paperpile.com/b/pPrwOg/rbHSs
http://paperpile.com/b/pPrwOg/rbHSs
http://paperpile.com/b/pPrwOg/rbHSs
http://paperpile.com/b/pPrwOg/rbHSs
http://paperpile.com/b/pPrwOg/rbHSs
http://paperpile.com/b/pPrwOg/fpQ6
http://paperpile.com/b/pPrwOg/fpQ6
http://paperpile.com/b/pPrwOg/fpQ6
https://www.cebm.net/2011/06/explanation-2011-ocebm-levels-evidence/
http://paperpile.com/b/pPrwOg/fpQ6
http://paperpile.com/b/pPrwOg/fpQ6
http://paperpile.com/b/pPrwOg/ivbNJ
http://paperpile.com/b/pPrwOg/ivbNJ
http://paperpile.com/b/pPrwOg/ivbNJ
http://paperpile.com/b/pPrwOg/ivbNJ
http://dx.doi.org/10.2147/cia.s23404
http://paperpile.com/b/pPrwOg/ivbNJ
http://paperpile.com/b/pPrwOg/FUxjH
http://paperpile.com/b/pPrwOg/FUxjH
http://paperpile.com/b/pPrwOg/FUxjH
http://paperpile.com/b/pPrwOg/FUxjH
http://paperpile.com/b/pPrwOg/FUxjH
http://dx.doi.org/10.2214/ajr.156.6.2028863
http://paperpile.com/b/pPrwOg/FUxjH
http://paperpile.com/b/pPrwOg/f8KM0
http://paperpile.com/b/pPrwOg/f8KM0
http://paperpile.com/b/pPrwOg/f8KM0
http://paperpile.com/b/pPrwOg/f8KM0
http://paperpile.com/b/pPrwOg/f8KM0
http://paperpile.com/b/pPrwOg/W1yJk
http://paperpile.com/b/pPrwOg/W1yJk
http://paperpile.com/b/pPrwOg/W1yJk
http://paperpile.com/b/pPrwOg/W1yJk
http://paperpile.com/b/pPrwOg/YK2V
http://paperpile.com/b/pPrwOg/YK2V
http://paperpile.com/b/pPrwOg/YK2V
http://paperpile.com/b/pPrwOg/YK2V
http://paperpile.com/b/pPrwOg/YK2V
http://dx.doi.org/10.22159/ajpcr.2016.v9s2.13228
http://paperpile.com/b/pPrwOg/YK2V
http://paperpile.com/b/pPrwOg/Gergz
http://paperpile.com/b/pPrwOg/Gergz
http://paperpile.com/b/pPrwOg/Gergz
http://paperpile.com/b/pPrwOg/Gergz
http://paperpile.com/b/pPrwOg/Gergz
http://dx.doi.org/10.1016/s0016-5085(98)70081-2
http://paperpile.com/b/pPrwOg/Gergz
http://paperpile.com/b/pPrwOg/m1txr
http://paperpile.com/b/pPrwOg/m1txr
http://paperpile.com/b/pPrwOg/m1txr
http://paperpile.com/b/pPrwOg/m1txr
http://paperpile.com/b/pPrwOg/m1txr
http://paperpile.com/b/pPrwOg/m1txr
http://paperpile.com/b/pPrwOg/m1txr
http://paperpile.com/b/pPrwOg/cTxU
http://paperpile.com/b/pPrwOg/cTxU
http://paperpile.com/b/pPrwOg/cTxU
http://paperpile.com/b/pPrwOg/cTxU
http://paperpile.com/b/pPrwOg/cTxU
http://dx.doi.org/10.5958/0973-9130.2019.00255.x
http://paperpile.com/b/pPrwOg/cTxU
http://paperpile.com/b/pPrwOg/fX5R9
http://paperpile.com/b/pPrwOg/fX5R9
http://paperpile.com/b/pPrwOg/fX5R9
http://paperpile.com/b/pPrwOg/fX5R9
http://paperpile.com/b/pPrwOg/fX5R9
http://paperpile.com/b/pPrwOg/PtbzE
http://paperpile.com/b/pPrwOg/PtbzE
http://paperpile.com/b/pPrwOg/PtbzE
http://paperpile.com/b/pPrwOg/PtbzE
http://paperpile.com/b/pPrwOg/PtbzE
http://dx.doi.org/10.1159/000235824
http://paperpile.com/b/pPrwOg/PtbzE
http://paperpile.com/b/pPrwOg/zFSNa
http://paperpile.com/b/pPrwOg/zFSNa
http://paperpile.com/b/pPrwOg/zFSNa
http://paperpile.com/b/pPrwOg/zFSNa
http://paperpile.com/b/pPrwOg/zFSNa

[20]

[21]

[22]
[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 01, 2020

https://www.semanticscholar.org/paper/7071828f5f88c2e3a5015ac257854d54dc536447
(accessed 4 June 2020).

Logemann JA, Pauloski BR, Rademaker AW, et al. (2002) Oropharyngeal Swallow in
Younger and Older Women. Journal of speech, language, and hearing research:
JSLHR. American Speech-Language-Hearing Association. DOI: 10.1044/1092-
4388(2002/034).

Manohar J and Abilasha R (2019) A Study on the Knowledge of Causes and Prevalance
of Pigmentation of Gingiva among Dental Students. Indian Journal of Public Health
Research & Development. DOI: 10.5958/0976-5506.2019.01859.x.

Matsumoto N, Ushikoshi-Nakayama R, Yamazaki T, et al. (2020) What Are the Major
Causes of Dry Mouth in Elderly Adults? unknown. DOI: 10.1007/s40496-020-00262-6.
Matsuo K and Palmer JB (2009) Coordination of mastication, swallowing and
breathing. The Japanese dental science review 45(1): 31-40.

McCullough and Gary (2016) Defining Swallowing Function By Age Promises And
Pitfalls Of Pigeonholing. Appalachian  State  University. Available at:
https://libres.uncg.edu/ir/asu/listing.aspx?id=19602 (accessed 4 June 2020).

Mosier K, Patel R, Liu W-C, et al. (1999) Cortical Representation of Swallowing in
Normal Adults: Functional Implications. The Laryngoscope. DOI: 10.1097/00005537-
199909000-00011.

Ney DM, Weiss JM, Kind AJH, et al. (2009) Senescent Swallowing: Impact, Strategies,
and Interventions. Nutrition in Clinical Practice. DOI: 10.1177/0884533609332005.
Palati S, Ramani P, Herald. J. Sherlin, et al. (2019) Age Estimation of an Individual
Using Olze’s Method in Indian Population-A Cross-Sectional Study. Indian Journal of
Forensic Medicine & Toxicology. DOI: 10.5958/0973-9130.2019.00179.8.

Palati S, Ramani P, Shrelin H, et al. (2020) Knowledge, Attitude and practice survey on
the perspective of oral lesions and dental health in geriatric patients residing in old age
homes. Indian Journal of Dental Research. DOI: 10.4103/ijdr.ijdr_195 18.

Prasanna GE and Gheena S (2016) A study of empathy across students from 4 health
disciplines among 1st years and Final years. Research Journal of Pharmacy and
Technology. DOI: 10.5958/0974-360x.2016.00286.9.

Robbins J, Hamilton JW, Lof GL, et al. (1992) Oropharyngeal swallowing in normal
adults of different ages. Gastroenterology. DOI: 10.1016/0016-5085(92)90013-0.

Rofes L, Arreola V, Almirall J, et al. (2011) Diagnosis and Management of
Oropharyngeal Dysphagia and Its Nutritional and Respiratory Complications in the
Elderly. Gastroenterology Research and Practice. DOI: 10.1155/2011/818979.

Sarbeen JI, InsiraSarbeen J andGheena S (2016) Microbial variation in climatic change
and its effect on human health. Research Journal of Pharmacy and Technology. DOI:
10.5958/0974-360x.2016.00359.0.

Shaw DW, Cook 1J, Gabb M, et al. (1995) Influence of normal aging on oral-
pharyngeal and upper esophageal sphincter function during swallowing. American
Journal of Physiology-Gastrointestinal and Liver Physiology 268(3). American
Physiological Society: G389-G396.

Sheriff KAH, Ahmed Hilal Sheriff K and Santhanam A (2018) Knowledge and
Awareness towards Oral Biopsy among Students of Saveetha Dental College. Research
Journal of Pharmacy and Technology. DOI: 10.5958/0974-360x.2018.00101.4.

Ship JA, Pillemer SR and Baum BJ (2002) Xerostomia and the Geriatric Patient.
Journal of the American Geriatrics Society. DOI: 10.1046/].1532-5415.2002.50123.x.
Shree KH, Hema Shree K, Ramani P, et al. (2019) Saliva as a Diagnostic Tool in Oral
Squamous Cell Carcinoma — a Systematic Review with Meta Analysis. Pathology &
Oncology Research. DOI: 10.1007/s12253-019-00588-2.

Stefanski A-L, Tomiak C, Pleyer U, et al. (2017) The diagnosis and treatment of

2961


https://www.semanticscholar.org/paper/7071828f5f88c2e3a5015ac257854d54dc536447
http://paperpile.com/b/pPrwOg/zFSNa
http://paperpile.com/b/pPrwOg/zFSNa
http://paperpile.com/b/pPrwOg/r3ZxE
http://paperpile.com/b/pPrwOg/r3ZxE
http://paperpile.com/b/pPrwOg/r3ZxE
http://paperpile.com/b/pPrwOg/r3ZxE
http://paperpile.com/b/pPrwOg/r3ZxE
http://dx.doi.org/10.1044/1092-4388(2002/034)
http://dx.doi.org/10.1044/1092-4388(2002/034)
http://paperpile.com/b/pPrwOg/r3ZxE
http://paperpile.com/b/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/CCmoK
http://dx.doi.org/10.5958/0976-5506.2019.01859.x
http://paperpile.com/b/pPrwOg/CCmoK
http://paperpile.com/b/pPrwOg/mDvv
http://paperpile.com/b/pPrwOg/mDvv
http://dx.doi.org/10.1007/s40496-020-00262-6
http://paperpile.com/b/pPrwOg/mDvv
http://paperpile.com/b/pPrwOg/MgdL
http://paperpile.com/b/pPrwOg/MgdL
http://paperpile.com/b/pPrwOg/MgdL
http://paperpile.com/b/pPrwOg/MgdL
http://paperpile.com/b/pPrwOg/QDSQX
http://paperpile.com/b/pPrwOg/QDSQX
https://libres.uncg.edu/ir/asu/listing.aspx?id=19602
http://paperpile.com/b/pPrwOg/QDSQX
http://paperpile.com/b/pPrwOg/ByEG2
http://paperpile.com/b/pPrwOg/ByEG2
http://paperpile.com/b/pPrwOg/ByEG2
http://paperpile.com/b/pPrwOg/ByEG2
http://dx.doi.org/10.1097/00005537-199909000-00011
http://dx.doi.org/10.1097/00005537-199909000-00011
http://paperpile.com/b/pPrwOg/ByEG2
http://paperpile.com/b/pPrwOg/IR2Tp
http://paperpile.com/b/pPrwOg/IR2Tp
http://paperpile.com/b/pPrwOg/IR2Tp
http://paperpile.com/b/pPrwOg/IR2Tp
http://dx.doi.org/10.1177/0884533609332005
http://paperpile.com/b/pPrwOg/IR2Tp
http://paperpile.com/b/pPrwOg/GtBH
http://paperpile.com/b/pPrwOg/GtBH
http://paperpile.com/b/pPrwOg/GtBH
http://paperpile.com/b/pPrwOg/GtBH
http://paperpile.com/b/pPrwOg/GtBH
http://dx.doi.org/10.5958/0973-9130.2019.00179.8
http://paperpile.com/b/pPrwOg/GtBH
http://paperpile.com/b/pPrwOg/Txlvv
http://paperpile.com/b/pPrwOg/Txlvv
http://paperpile.com/b/pPrwOg/Txlvv
http://paperpile.com/b/pPrwOg/Txlvv
http://paperpile.com/b/pPrwOg/Txlvv
http://paperpile.com/b/pPrwOg/Txlvv
http://paperpile.com/b/pPrwOg/Txlvv
http://dx.doi.org/10.4103/ijdr.ijdr_195_18
http://paperpile.com/b/pPrwOg/Txlvv
http://paperpile.com/b/pPrwOg/86LkI
http://paperpile.com/b/pPrwOg/86LkI
http://paperpile.com/b/pPrwOg/86LkI
http://paperpile.com/b/pPrwOg/86LkI
http://paperpile.com/b/pPrwOg/86LkI
http://dx.doi.org/10.5958/0974-360x.2016.00286.9
http://paperpile.com/b/pPrwOg/86LkI
http://paperpile.com/b/pPrwOg/3BZq
http://paperpile.com/b/pPrwOg/3BZq
http://paperpile.com/b/pPrwOg/3BZq
http://paperpile.com/b/pPrwOg/3BZq
http://dx.doi.org/10.1016/0016-5085(92)90013-o
http://paperpile.com/b/pPrwOg/3BZq
http://paperpile.com/b/pPrwOg/DMtl
http://paperpile.com/b/pPrwOg/DMtl
http://paperpile.com/b/pPrwOg/DMtl
http://paperpile.com/b/pPrwOg/DMtl
http://paperpile.com/b/pPrwOg/DMtl
http://dx.doi.org/10.1155/2011/818979
http://paperpile.com/b/pPrwOg/DMtl
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/YntR
http://dx.doi.org/10.5958/0974-360x.2016.00359.0
http://paperpile.com/b/pPrwOg/YntR
http://paperpile.com/b/pPrwOg/m1n92
http://paperpile.com/b/pPrwOg/m1n92
http://paperpile.com/b/pPrwOg/m1n92
http://paperpile.com/b/pPrwOg/m1n92
http://paperpile.com/b/pPrwOg/m1n92
http://paperpile.com/b/pPrwOg/m1n92
http://paperpile.com/b/pPrwOg/9L8RE
http://paperpile.com/b/pPrwOg/9L8RE
http://paperpile.com/b/pPrwOg/9L8RE
http://paperpile.com/b/pPrwOg/9L8RE
http://paperpile.com/b/pPrwOg/9L8RE
http://dx.doi.org/10.5958/0974-360x.2018.00101.4
http://paperpile.com/b/pPrwOg/9L8RE
http://paperpile.com/b/pPrwOg/CxWvr
http://paperpile.com/b/pPrwOg/CxWvr
http://paperpile.com/b/pPrwOg/CxWvr
http://paperpile.com/b/pPrwOg/CxWvr
http://dx.doi.org/10.1046/j.1532-5415.2002.50123.x
http://paperpile.com/b/pPrwOg/CxWvr
http://paperpile.com/b/pPrwOg/eaQ8K
http://paperpile.com/b/pPrwOg/eaQ8K
http://paperpile.com/b/pPrwOg/eaQ8K
http://paperpile.com/b/pPrwOg/eaQ8K
http://paperpile.com/b/pPrwOg/eaQ8K
http://dx.doi.org/10.1007/s12253-019-00588-2
http://paperpile.com/b/pPrwOg/eaQ8K
http://paperpile.com/b/pPrwOg/GQLt6
http://paperpile.com/b/pPrwOg/GQLt6
http://paperpile.com/b/pPrwOg/GQLt6

[38]
[39]
[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 01, 2020

Sjogren’s syndrome. DeutschesArzteblatt International 114(20). DeutscherArzte-Verlag
GmbH: 354.

Sukumaran G and Padavala S (2018) Molar incisor hypomineralization and its
prevalence. Contemporary Clinical Dentistry. DOI: 10.4103/ccd.ccd_161_18.

Su Y, Yuki M, Hirayama K, et al. (2020) Denture Wearing and Malnutrition Risk
Among Community-Dwelling Older Adults. Nutrients. DOI: 10.3390/nu12010151.
Teismann IK, Steinstraeter O, Schwindt W, et al. (2010) Age-related changes in cortical
swallowing processing. Neurobiology of aging 31(6): 1044—1050.

Tsubota K, Goto E, Fujita H, et al. (1999a) Treatment of dry eye by autologous serum
application in Sjogren’s syndrome. The British journal of ophthalmology 83(4). BMJ
Publishing Group Ltd: 390-395.

Tsubota K, Goto E, Fujita H, et al. (1999b) Treatment of dry eye by autologous serum
application in Sjogren’s syndrome. The British journal of ophthalmology 83(4). BMJ
Publishing Group Ltd: 390-395.

Turner MD and Ship JA (2007) Dry Mouth and Its Effects on the Oral Health of Elderly
People. The Journal of the American Dental Association 138. Elsevier: S15-S20.

Uma PK, Ramani P, Herald. J. Sherlin, et al. (2020) Knowledge about Legal Aspects of
Medical Negligence in India among Dentists— A Questionnaire Survey. Medico Legal
Update 20(1): 111-115.

Wirth R, Dziewas R, Beck AM, et al. (2016) Oropharyngeal dysphagia in older persons
— from pathophysiology to adequate intervention: a review and summary of an
international expert meeting. Clinical Interventions in Aging. DOI: 10.2147/cia.s97481.
Yoshikawa M, Yoshida M, Nagasaki T, et al. (2005) Aspects of Swallowing in Healthy
Dentate Elderly Persons Older Than 80 Years. The Journals of Gerontology Series A:
Biological Sciences and Medical Sciences. DOI: 10.1093/gerona/60.4.506.

Yoshikawa M, Yoshida M, Nagasaki T, et al. (2006) Influence of Aging and Denture
Use on Liquid Swallowing in Healthy Dentulous and Edentulous Older People:
INFLUENCE OF AGING AND DENTURE ON LIQUID SWALLOW. Journal of the
American Geriatrics Society 54(3): 444-449.

Table 1: Description of Included studies

Author Year Type Of Study | Key Points Quality

Assessment

Su et al (Su et (2020 Case controlled | Using partial denture | Level 3

al., 2020) study meets the dietary

needs of elderly. It is
important to maintain
healthy  nutritional
status.

Matsumoto et al | 2020 Systematic Diabetes mellitus is | Level 3

(Matsumoto et review the main cause of dry
al., 2020) mouth syndrome.

Stefanski et al | 2017 Expert opinion Sjogren’s  syndrome | Level 3

(Stefanski et al., and its treatments.
2017)

KBlochawaik et | 2016 Randomised Dry mouth syndrome | Level 2

al (Btochowiaket controlled trial after age 65 & its

2962



http://paperpile.com/b/pPrwOg/GQLt6
http://paperpile.com/b/pPrwOg/GQLt6
http://paperpile.com/b/pPrwOg/GQLt6
http://paperpile.com/b/pPrwOg/GQLt6
http://paperpile.com/b/pPrwOg/6asoD
http://paperpile.com/b/pPrwOg/6asoD
http://paperpile.com/b/pPrwOg/6asoD
http://paperpile.com/b/pPrwOg/6asoD
http://paperpile.com/b/pPrwOg/6asoD
http://dx.doi.org/10.4103/ccd.ccd_161_18
http://paperpile.com/b/pPrwOg/6asoD
http://paperpile.com/b/pPrwOg/T6Qtb
http://paperpile.com/b/pPrwOg/T6Qtb
http://paperpile.com/b/pPrwOg/T6Qtb
http://paperpile.com/b/pPrwOg/T6Qtb
http://dx.doi.org/10.3390/nu12010151
http://paperpile.com/b/pPrwOg/T6Qtb
http://paperpile.com/b/pPrwOg/Ltdw
http://paperpile.com/b/pPrwOg/Ltdw
http://paperpile.com/b/pPrwOg/Ltdw
http://paperpile.com/b/pPrwOg/Ltdw
http://paperpile.com/b/pPrwOg/cfFi7
http://paperpile.com/b/pPrwOg/cfFi7
http://paperpile.com/b/pPrwOg/cfFi7
http://paperpile.com/b/pPrwOg/cfFi7
http://paperpile.com/b/pPrwOg/cfFi7
http://paperpile.com/b/pPrwOg/i7Xy
http://paperpile.com/b/pPrwOg/i7Xy
http://paperpile.com/b/pPrwOg/i7Xy
http://paperpile.com/b/pPrwOg/i7Xy
http://paperpile.com/b/pPrwOg/i7Xy
http://paperpile.com/b/pPrwOg/D2foL
http://paperpile.com/b/pPrwOg/D2foL
http://paperpile.com/b/pPrwOg/D2foL
http://paperpile.com/b/pPrwOg/D2foL
http://paperpile.com/b/pPrwOg/i03lb
http://paperpile.com/b/pPrwOg/i03lb
http://paperpile.com/b/pPrwOg/i03lb
http://paperpile.com/b/pPrwOg/i03lb
http://paperpile.com/b/pPrwOg/i03lb
http://paperpile.com/b/pPrwOg/i03lb
http://paperpile.com/b/pPrwOg/aNYN4
http://paperpile.com/b/pPrwOg/aNYN4
http://paperpile.com/b/pPrwOg/aNYN4
http://paperpile.com/b/pPrwOg/aNYN4
http://paperpile.com/b/pPrwOg/aNYN4
http://dx.doi.org/10.2147/cia.s97481
http://paperpile.com/b/pPrwOg/aNYN4
http://paperpile.com/b/pPrwOg/mxXI
http://paperpile.com/b/pPrwOg/mxXI
http://paperpile.com/b/pPrwOg/mxXI
http://paperpile.com/b/pPrwOg/mxXI
http://paperpile.com/b/pPrwOg/mxXI
http://dx.doi.org/10.1093/gerona/60.4.506
http://paperpile.com/b/pPrwOg/mxXI
http://paperpile.com/b/pPrwOg/H3GKY
http://paperpile.com/b/pPrwOg/H3GKY
http://paperpile.com/b/pPrwOg/H3GKY
http://paperpile.com/b/pPrwOg/H3GKY
http://paperpile.com/b/pPrwOg/H3GKY
http://paperpile.com/b/pPrwOg/H3GKY
https://paperpile.com/c/pPrwOg/T6Qtb
https://paperpile.com/c/pPrwOg/T6Qtb
https://paperpile.com/c/pPrwOg/mDvv
https://paperpile.com/c/pPrwOg/mDvv
https://paperpile.com/c/pPrwOg/GQLt6
https://paperpile.com/c/pPrwOg/GQLt6
https://paperpile.com/c/pPrwOg/BdY8B

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260

Volume 07, Issue 01, 2020

al., 2016) cause in 55 patients.
wirth et al (Wirth | 2016 Expert opinion Deglutition-process Level 5
etal., 2016) definition.
Muhammalaslam | 2013 Case controlled | Signs & symptoms of | Level 3
et al (Aslam and study dysphagia were
Vaezi, 2013) discussed.
crary et al(Crary [ 2012 Systematic Dysphagia in elderly | Level 3
etal., 2012) review causes less intake of
food which in turn
causes malnutrition.
Laiarofes et al |2011 Systematic 25%-75% of patients | Level 3
(Rofes et al, review with dysphagia suffer
2011) from malnutrition.
Cabre et al|2010 Systematic Causes of aspiratory | Level 3
(Cabre et al, review pneumonia in elderly
2010) patients.
Teisman et al|2010 Systematic Adoptive cerebral | Level 3
(Teismann et al., review changes in response
2010) to ageing and its
effect in swallowing.
Leder et al 2009 Systematic Causes of dysphagia | Level 3
(Leder and review & its effect in elderly.
Suiter, 2009)
Matsuo et al | 2009 Systematic Used water | Level 2
(Matsuo and review swallowing test to
Palmer, 2009) find the prevalence of
oropharyngeal
dysphagia &
aspiration
pneumonia.
Michaeld Turner | 2007 Systematic Causes & treatments | Level 3
et al (Turner and review for dry mouth are
Ship, 2007)I discussed.
Minekayoshikaw | 2006 Case controlled | Influence of aging & | Level 3
a et al study denture use on liquid
(Yoshikawa et swallowing in healthy
al., 2006) dentulous
&adentuious  older
people.
Yoshikawa et al | 2005 Case controlled | Malnutrition risk due | Level 3

(Yoshikawa et
al., 2005)

study

to denture wearing.

2963



https://paperpile.com/c/pPrwOg/BdY8B
https://paperpile.com/c/pPrwOg/aNYN4
https://paperpile.com/c/pPrwOg/aNYN4
https://paperpile.com/c/pPrwOg/DLY8C
https://paperpile.com/c/pPrwOg/DLY8C
https://paperpile.com/c/pPrwOg/ivbNJ
https://paperpile.com/c/pPrwOg/ivbNJ
https://paperpile.com/c/pPrwOg/DMtl
https://paperpile.com/c/pPrwOg/DMtl
https://paperpile.com/c/pPrwOg/rbHSs
https://paperpile.com/c/pPrwOg/rbHSs
https://paperpile.com/c/pPrwOg/Ltdw
https://paperpile.com/c/pPrwOg/Ltdw
https://paperpile.com/c/pPrwOg/PtbzE
https://paperpile.com/c/pPrwOg/PtbzE
https://paperpile.com/c/pPrwOg/MgdL
https://paperpile.com/c/pPrwOg/MgdL
https://paperpile.com/c/pPrwOg/D2foL
https://paperpile.com/c/pPrwOg/D2foL
https://paperpile.com/c/pPrwOg/H3GKY
https://paperpile.com/c/pPrwOg/H3GKY
https://paperpile.com/c/pPrwOg/mxXI
https://paperpile.com/c/pPrwOg/mxXI

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260

Volume 07, Issue 01, 2020

Millel M | 2003 Case series Rehabilitation Level 4
Finestone et al medicine, diagnosis
(Finestone  and of dysphagia & its
Greene- nutritional
Finestone, 2003) management for
stroke patients.
Jeri A logemann | 2002 Systematic Videofluoroscopic Level 2
et al (Logemann review analysis of
et al., 2002) oropharyngeal
swallowing in
younger &  older
women.
Barczi et al|2000 Systematic Physiological Level 3
(Barczi et al., review changes  occurring
2000) due to ageing & its
effect in dysphagia is
discussed.
Tsubota et al|1999 Systematic Cause of sjogren’s | Level 2
(Tsubota et al., review syndrome was
1999b) discussed.

2964



https://paperpile.com/c/pPrwOg/f8KM0
https://paperpile.com/c/pPrwOg/f8KM0
https://paperpile.com/c/pPrwOg/f8KM0
https://paperpile.com/c/pPrwOg/r3ZxE
https://paperpile.com/c/pPrwOg/r3ZxE
https://paperpile.com/c/pPrwOg/CJwZ0
https://paperpile.com/c/pPrwOg/CJwZ0
https://paperpile.com/c/pPrwOg/i7Xy
https://paperpile.com/c/pPrwOg/i7Xy

