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ABSTRACT

Background: Good nutrition is the foundation for health and well-being. Malnutrition among
institutionalized older people is common despite attention paid to serving energy-rich meals
and providing protein/energy supplements. In addition, chewing difficulties due to loss of
teeth or poor oral health and swallowing difficulties (SWD) complicate eating and food intake
among older people. SWD and chewing problems due to poor oral health may restrict the diet
to only foods that are easy to chew and swallow. This in turn may limit variety of the diet and
intake of adequate nutrients. Although these difficulties are common among residents in longterm care (LTC), they are often only considered when the resident has already become
malnourished. Despite older people often suffering simultaneous chewing difficulties and
SWD in LTC, studies of their associations with nutritional status and well-being are rare.
Objectives: To assess the prevalence of SWD and chewing difficulties and explore associated
factors among residents in LTC. To evaluate the relationship between nutritional status and
nutrient intake of SWD residents. To evaluate the relationship between nutritional status and
nutrient intake with dentition status. In addition, to explore the burden of oral problems
(SWD, chewing problems, and dry mouth occurring simultaneously) and associated factors,
including malnutrition, well-being, and mortality, on residents.
Subjects and methods: Study I aimed to collect data in 2007 on all residents (N=2214) living
in assisted living facilities (ALF) in the cities of Helsinki and Espoo. Of all residents, 66%
participated (n=1466). Data on demographic, functional, and cognitive status and medical
history, dentition, oral symptoms, and eating habits were collected by registered nurses with
structured questionnaires. Resident’s chewing problems, SWD, and dry mouth were referred
to by the yes/now questions: “Does the residents suffer from chewing problems / swallowing
problems” Does the resident have a dry mouth? Nurse assessed by observing the resident
while eating and swallowing. Resident´s nutritional status was evaluated with Mini
Nutritional Assessment (MNA). In addition, resident’s intake of nutrients was assessed from
the food diary of voluntary residents in 2007. In Study II, altogether 345 participants having
SWD data available were included. Study III contained 343 participants with dentition status
available. Nutrient intakes were determined from food diaries and compared with
recommended intakes (RIs). The adequacy of nutrient intakes was ascertained in Study II by
comparing micronutrient intakes also with average requirements. Information on 3-year
mortality was retrieved from central registers in Study I.
Study IV aimed to collect data in 2011 on all residents in ALF and in nursing homes in
Helsinki (N=4449). Of these residents, 70% volunteered (N=3123) and also had information
on three oral symptoms (dry mouth, chewing problems, and SWD) available. The data were
collected with the same questionnaires used in previous nutrition studies. Resident´s
psychological well-being was assessed with additional questions. Diagnoses and medications
were retrieved from medical records and one-year mortality data from central registers.
Nutritional status was defined with MNA.
Results: In Studies I-III, SWD was common, with 12-14% of LTC residents having SWD in
2007. Those with SWD were more often females and had resided in institutional care for
longer than their counterparts without SWD. Parkinson’s disease, chronic obstructive
pulmonary disease (COPD), prior stroke, and more severe cognitive decline were more
common among residents with than without SWD. In addition, residents with SWD had
chronic or recurrent infections, more comorbidities, and needed more assistance in care than
those without SWD. Of residents with SWD, 93% were either malnourished or at risk of
malnutrition according to MNA compared with 76% of residents without SWD. Residents
8

with SWD ate more frequently fluid or pureed food and ate little or fairly little of the served
food during main meals. The one-day food diaries showed that large proportions of all
residents received energy, protein, and most micronutrients below recommended intakes
(RIs). The mean energy intake was quite similar in the groups SWD and without SWD (1689
kcal vs. 1699 kcal). The mean intake of protein (g/BW kg/d) was significantly higher among
residents with SWD than among those without SWD, obviously due to received energy- and
protein-rich supplements, given more often to residents with SWD. Nonetheless, nearly 60%
of them received inadequate protein. SWD was associated with 3-year mortality.
Almost half (47%) of the participants in Study III had lost all of their natural teeth. Of
edentulous residents, 17% did not use dentures. Edentulous residents had lower education
than dentulous residents. All edentate residents without dentures were cognitively impaired
and dependent on care. Chewing problems and SWD were both associated with dentition
status. MNA status was also associated with dentition status. Nutritional status was poor in
nearly all residents. However, the poorest MNA status was among edentate residents without
dentures. Energy intake was poor; over 40% of all participants received less than the
recommended energy. Protein intake was related to dentition status. The mean intake of
protein (g/BW kg/d) was lowest among edentate subjects without dentures and highest among
dentate subjects with or without dentures. Almost half of participants regardless of their
dentition received too little protein based on recommended levels. The highest proportion was
among edentate subjects without dentures (64%), who received protein below the RI. Large
proportions of all residents received micronutrients below the RI. According to the regression
analysis, adjusted for age, sex, and Charlson Comorbidity Index (CCI), being in group 1
(edentulous without dentures) and in group 2 (edentulous with upper or lower denture or both
dentures) predicted poor protein intake (< 60 g/d) (OR 2.4, 95% CI 1.0 - 5.7, p=0.042 and OR
1.6, 95% CI 1.0 - 2.6, p=0.045, respectively) compared with reference group 3 (dentate with
some natural teeth with or without dentures).
In Study IV, 40% (n=1253) of the study population in LTC had at least one oral symptom;
18% (n=548) had SWD, 26% (n=817) chewing problems, and 15% (n=462) dry mouth. The
burden of oral symptoms (number of oral symptoms simultaneously present) was associated
with higher age, higher number of comorbidities, Parkinson’s disease, stroke, and dependence
on care. Residents with higher burden ate more often liquid or pureed food and little or very
little during the main meals. They also ate more often alone and needed more often assistance
in eating. A linear association was also found between burden of oral symptoms and dentition
status, malnutrition, poorer self-rated health, poorer psychological well-being and higher oneyear mortality.
Conclusions: Chewing problems and SWD were associated with malnutrition. SWD was
associated with mortality. Chewing problems were associated with poor protein intake.
Burden of oral symptoms was associated with more severe malnutrition, poorer self-rated
health, poorer psychological well-being, and mortality. Chewing problems, SWD, and dry
mouth cannot be ignored when improving nutritional care of older people in LTC.
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TIIVISTELMÄ
Tausta: Hyvä ravitsemus on terveyden ja toimintakyvyn perusta. Virheravitsemus
laitoshoidon asukkailla on yleistä, vaikka laitoksissa on opittu kiinnittämään huomiota ruoan
laatuun, energian ja lisäravinteiden antamiseen huonosti syöville. Nielemisvaikeudet ja
hampaiden menettämiseen liittyvät puremisongelmat voivat muuttaa ruokavaliota helposti
nieltäviin ja vähän pureskelua vaativiin ruokiin. Tämä voi rajoittaa syömistä, monipuolista
ruokavaliota ja riittävien ravintoaineiden saantia. Huolimatta nielemis- ja puremisvaikeuksien
yleisyydestä pitkäaikaishoidon asiakkailla, ongelmiin kiinnetään huomiota liian myöhään, kun
asukkaalla on jo virheravitsemus. Vaikka nielemis- ja puremisvaikeudet esiintyvät usein
samanaikaisesti, niiden yhteyksiä iäkkäiden laitoshoitopotilaiden ravitsemustilaan ja
hyvinvointiin on tutkittu vähän.
Tutkimuksen tavoitteet: Tutkimuksen tavoitteena oli tutkia pitkäaikaishoidossa olevien
ikääntyneiden nielemisvaikeuksien ja hampaiston tilaan liittyvien puremisongelmien
yleisyyttä ja niihin yhteydessä olevia tekijöitä. Tutkimuksessa selvitettiin myös
virheravitsemuksen ja ravintoaineiden saannin yhteyttä nielemisongelmiin ja
puremisvaikeuksiin. Lisäksi tutkitaan suun oireiden vyyhtiä (nielemisvaikeuksien,
puremisongelmien ja kuivan suun samanaikaista esiintymistä), ja sen yhteyttä
virheravitsemukseen, hyvinvointiin ja kuolleisuuteen.
Menetelmät ja aineisto: Tutkimus I koostui aineistosta, joka oli kerätty kaikista Helsingin ja
Espoon palvelutaloissa asuvista asukkaista (ALF) (N = 2214) vuonna 2007. Heistä 66 %
osallistui tutkimukseen (n= 1466). Osallistujilta kerättiin taustatiedot sairauksista,
toimintakyvystä, kognitiosta, ja ruokailutottumuksista sekä hoitajien arvioita asukkaan
hampaistosta ja puremis- ja nielemisvaikeuksista ja kuivan suun oireista kyselylomakkeilla
kyllä/ei-vastauksin. Osallistujan ravitsemustila arvioitiin Mini Nutritional Assessment (MNA)
testillä. Tutkimuksissa II ja III tutkittiin ravinnonsaantia ruokapäiväkirjan avulla
vapaaehtoisilta asukkailta, joiden nielemistä koskeva tieto (N = 345) (tutkimus II) ja
hampaiston tilaan liittyvät tiedot (N = 343) (tutkimus III) oli saatavissa. Ruokapäiväkirjojen
perusteella energian, proteiinin ja vitamiinien ja kivennäisaineiden saantia verrattiin
ravitsemussuosituksiin ja vitamiinien ja kivennäisaineiden riittävyys arvioitiin. Osallistujien 3
vuoden kuolleisuutta koskevat tiedot saatiin keskusrekistereistä (Tutkimus I).
Vuonna 2011 kaikille Helsingin palvelutalojen ja hoitokotien asukkaille (N = 4449) tarjottiin
tutkimukseen osallistumista. Tutkimukseen (tutkimus IV) osallistui vapaaehtoisesti asukkaista
70 % (N = 3123), joiden tiedot kolmesta oireesta (kuiva suu, puremisongelmat ja
nielemisvaikeudet) oli saatavissa. Aineisto kerättiin samoilla kyselylomakkeilla, joita oli
käytetty edellisissä ikääntyneen ravitsemukseen liittyvissä tutkimuksissa. Asukkaan
hyvinvointia arvioitiin lisäkysymyksin. Tiedot osallistujan sairauksista, lääkkeiden käytöstä ja
kognitiosta saatiin potilasasiakirjoista ja vuoden kuolleisuus keskusrekisteristä. Asukkaan
ravitsemustila määritetiin MNA-testillä.
Tulokset: Tutkimuksissa I-III nielemisvaikeudet olivat verrattain yleisiä, 12–14 %
pitkäaikaishoidon asiakkaista kärsi niistä 2007. Nielemisvaikeuksia oli useammin naisilla ja
pitempään laitoshoidossa olleilla. Nielemisvaikeudet olivat yleisempiä pitkäaikaishoidon
asukkailla, joilla oli Parkinsonin tauti, ahtauttava keuhkosairaus (COPD), aiempi aivohalvaus
tai heikentynyt kognitio. Nielemisvaikeudet olivat yhteydessä kroonisiin tai toistuviin
infektioihin. Asukkailla, joilla oli nielemisvaikeuksia, oli myös enemmän sairauksia, ja he
tarvitsivat enemmän apua päivittäisissä toiminnoissa kuin ne, joilla nielemisvaikeuksia ei
esiintynyt. Lähes kaikilla asukkailla, joilla oli nielemisvaikeuksia, oli virheravitsemus tai
virheravitsemusriski (93 %), verrattuna asukkaisiin (76 %), joilla nielemisvaikeuksia ei ollut.
Henkilöt, joilla oli nielemisvaikeuksia, söivät useammin nestemäistä tai soseutettua ruokaa ja
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ylipäätään vähän tai melko vähän pääaterioiden aikana. Ruokapäiväkirjojen mukaan valtaosa
asukkaista sai liian vähän suosituksiin nähden energiaa, proteiinia, vitamiineja ja mineraaleja.
Keskimääräin päivän energiansaanti oli melko samanlainen nielemisvaikeuksista kärsivillä ja
ilman niitä (1689 kcal vs. 1699 kcal). Ilmeisesti proteiinilisäravinteiden ansiosta henkilöt,
joilla oli nielemisvaikeuksia, saivat enemmän proteiineja (g/BW kg/d) kuin ne, joilla
nielemisvaikeuksia ei ollut. Kuitenkin lähes 60 % heistäkin sai liian vähän proteiinia.
Lähes puolet (47 %) osallistujista oli menettänyt kaikki hampaansa ja 17 % heistä ei käyttänyt
proteeseja. Hampaattomuus oli yhteydessä matalaan koulutustasoon. Kaikilla
hampaattomilla, jotka eivät käyttäneet proteesia oli heikentynyt kognitio ja suurempi
henkilökohtaisen hoidon tarve. Puremis- ja nielemisvaikeudet olivat yhteydessä hampaiston
tilaan. Ravitsemustila oli yhteydessä hampaiston tilaan. Ravitsemustila oli heikentynyt lähes
kaikilla tutkittavilla. Huonoin ravitsemustila oli kuitenkin hampaattomilla, jotka eivät
käyttäneet proteeseja. Kaikista tutkittavista 40 % sai suosituksiin nähden liian vähän
energiaa. Proteiinin saanti oli yhteydessä hampaiston tilaan. Keskimääräinen päivittäinen
saanti (g/paino kg/päivä) oli alhaisin hampaattomilla, joilla ei ollut proteesia ja korkein
hampaallisilla (käyttäen proteesia tai ilman). Lähes puolet kaikista osallistujista sai liian
vähän proteiinia. Suurin osa (64 %) hampaattomista ilman proteesia olevista, sai suositeltua
vähemmän proteiinia. Suuri osa kaikista osallistujista sai suositeltua vähemmän vitamiineja ja
kivennäisaineita. Regressiomallin mukaan, jossa ikä, sukupuoli ja Charlson comorbidity
indeksi (CCI) oli vakioitu, heikkoa proteiinin saantia (< 60g/päivä) ennusti kuuluminen
ryhmään 1 (hampaaton ilman proteesia) ja ryhmään 2 (hampaaton, jolla kokoproteesi joko
ylä-/alaleuassa tai molemmissa) (OR 2.4, 95% CI 1.0 - 5.7, p=0.042 ja OR 1.6, 95% CI 1.0 2.6, p=0.045 vastaavasti), kun vertailuna oli ryhmä 3 (hampaallinen, käyttäen proteesia tai
ilman).
Tutkimuksen IV pitkäaikaishoidossa olevista osallistujista, 40 % (n = 1253) kärsi ainakin
yhdestä suun oireista: kuivasta suusta 15 % (n = 462), puremisvaikeuksista 26 % (n = 817) ja
nielemisvaikeuksista 18 % (n = 548). Suun oireiden vyyhti (samanaikainen nielemispuremisvaikeusien ja suun kuivuuden esiintyminen) oli yhteydessä korkeampaan ikään,
sairauksien määrään, Parkinsonin tautiin, aivohalvaukseen, kognitiokyvyn heikkenemiseen ja
lisääntyvään avun tarpeeseen. Suun oireiden vyyhti oli yhteydessä nestemäisen tai sosemaisen
ruoan syöntiin sekä liian vähäiseen ruoan syöntiin pääaterioilla. Asukkaat, joilla oli näitä
ongelmia, söivät muita useimmin yksinään ja he tarvitsivat useammin apua syömisessä. Suun
oireiden määrä oli lineaarisesti yhteydessä hampaiston tilaan, virheravitsemustilaan,
heikentyneen terveyden kokemiseen ja psyykkisen hyvinvoinnin heikkenemiseen sekä
kuolleisuuteen.
Päätelmät: Puremisongelmat ja nielemisvaikeudet olivat yhteydessä virheravitsemukseen.
Nielemisvaikeudet olivat yhteydessä kuolleisuuteen. Puremisongelmat olivat yhteydessä
heikentyneeseen proteiinin saantiin. Suun ongelmien vyyhti oli yhteydessä vaikeampaan
virheravitsemukseen, heikentyneeseen itsearvioituun terveydentilaan ja heikentyneeseen
hyvinvointiin sekä kuolleisuuteen. Puremisongelmiin, nielemisvaikeuksiin ja kuivaan suuhun
tulee kiinnittää huomiota, kun ravitsemushoitoa kehitetään pitkäaikaishoidon asukkailla.
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1. INTRODUCTION

Life expectancy is steadily increasing, and the population of older people is growing rapidly
in Western societies. In Finland, 7.8% of people aged over 75 years are living in ALF or in
nursing homes with 24-hour nursing assistance (Finnish institute of social and welfare 2020)
Round-the-clock care has gained ground in recent years (Laki ikääntyneen väestön
toimintakyvyn tukemisesta sekä iäkkäiden sosiaali- ja terveyspalveluista). Large descriptive
nutritional studies in 2003-2017 explored nutritional status among residents of nursing homes
and assisted living facilities. Through these studies, awareness of the significance of older
people´s nutritional status has increased and led to development of the Finnish national
guidelines for older people’s nutrition (Suominen et al. 2014, VRN and THL 2020) and
improvements in nutritional care in institutions (Soini et al. 2011).
Good diet quality will ensure a nutritional status in which the intakes of energy and macroand micronutrients are in balance with the recommended nutritional intake levels. Older
people’s malnutrition develops in a process in which the eating may be hampered by many
factors. Malnutrition and risk for malnutrition among older people are common (Cereda et al.
2016). Inadequate diet among older people is common (Vellas et al. 1999). Of residents in
long-term care settings (LTC), 40-50% are at risk for malnutrition (Soini et al. 2019).
Nutrition is vital in maintaining good health and in preventing sarcopenia, frailty, and
progression of diseases in older people (Guigoz 2006, Cruz-Jentoft et al. 2019, Morley 2020).
Good nutrition may in fact be the most important factor for maintaining health at this stage of
life. Good nutrition is also an important part of quality of care and older people’s well-being
in LTC settings.
Maintenance of good nutrition is dependent on oral health, allowing individuals to eat a
variety of foods. However, a large proportion of older people suffer from chewing and
swallowing difficulties that restrict their diet. Due to chewing and swallowing difficulties,
they eat foods that are easy to chew or swallow and may avoid meats or vegetables (Iwasaki
et al. 2016). Older people residing in LTC facilities have more compromised oral health than
their same-aged peers living in their own homes (Müller et al. 2007). Chewing problems due
to the loss of natural teeth are common among residents in institutional care (Saarela 2014,
Streicher et al. 2018). Poor chewing and swallowing difficulties often occur simultaneously.
A dry mouth makes chewing and swallowing even more difficult. Older people with poor oral
health are prone to malnutrition, sarcopenia, and frailty (Morley 2020).
Several studies have explored malnutrition among older people in LTC settings, but research
on oral symptoms related to nutrition, nutrient intake, and prognosis of older people is rare.
As swallowing and chewing difficulties and dry mouth often co-occur and are associated with
difficulties in eating, their role in malnutrition and well-being of older people in institutional
care must be elucidated. The focus of this project is to explore SWD, chewing difficulties, and
dry mouth and their relationship with nutrition, nutrition intake, and mortality in older people
living in LTC settings.
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2. REVIEW OF THE LITERATURE

2.1 Swallowing difficulties
Swallowing may become uncomfortable in old age (Ney et al. 2009). The initial symptoms of
swallowing difficulty related to ageing may appear as an inability to swallow a tablet or with
clearing the throat or coughing after eating food or sipping a drink. Swallowing difficulty may
cause discomfort in eating and anxiety during mealtimes. It may also lead to a tendency to
avoid eating with others, thus impacting the quality of life (Lin et al. 2002). Swallowing
difficulty may be due to age-related changes (primary dysphagia or presbyphagia) or various
diseases such as dementia, Parkinson’s disease, and stroke (secondary dysphagia) (Baijens et
al. 2016, Azzolino et al. 2019).
2.1.1 Definitions
Swallowing safely and effectively is a basic need for food intake. Swallowing is a continuum
of events in four phases of forming and moving the alimentary bolus from the mouth to the
oesophagus. Each phase is defined by the location of the bolus during swallowing: oral
preparatory phase, oral transport phase, pharyngeal phase, and oesophageal phase (Cook and
Kahrilas 1999, Christmas and Rogus-Pulia 2019). In the oral phase, the masticated food is
mixed with saliva and prepared to a concise and lubricated bolus to be swallowed easily
(Wirth et al. 2016). In the pharyngeal phase, the food bolus is moved by the tongue towards
the pharynx, and in the oesophageal phase by peristaltic movements through the oesophagus
(Cook and Kahrilas 1999).
Presbyphagia is a term referring to age-related changes in swallowing (Baijens et al. 2016).
See Table 1.

Table 1. Signs, symptoms, and consequences in presbyphagia and dysphagia (modified from
Cook and Karhilas 1999, Baijens et al. 2016, Wirth et al. 2016, Azzolino et al. 2019).
Presbyphagia
Age-related condition
Often asymptomatic
Slow swallowing, prolonged meal duration
Impaired taste, smell, bolus preparation
Chewing difficulty, post-swallow residues
Nutritional risks

Dysphagia
Consequence of diseases or medications
Symptomatic
Pathologic swallowing, vulnerable to
aspirations
Food residue, coughing, hoarse voice
Repetitive swallowing
Aspiration pneumonia, infections,
malnutrition

Dysphagia is a symptom defined by the difficulty to form or move the alimentary bolus safely
from the mouth to the stomach (Clavé and Shaker 2015, Wirth et al. 2016). Deficits in the
mouth, pharynx, larynx, and oesophagus may present as signs or symptoms of dysphagia
(Clavé and Shaker 2015). Oropharyngeal dysphagia (OD) exists in the oral or pharyngeal
phase or simultaneously in both phases. SWD may also be due the loss of mass and function
in both generalized skeletal muscles and swallowing muscles. This is called sarcopenic
dysphagia (Wakabayashi 2014).
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In 2010, the World Health Organization (WHO) included OD as a health problem in the
international classification of diseases (ICD) (Baijens et al. 2016). The White Paper of the
European Society for Swallowing Disorders (ESSD) and the European Union Geriatric
Society confirmed that dysphagia is a geriatric syndrome in older people (Baijens et al. 2016).
OD constitutes impaired or uncomfortable transit of food or liquids from the oral cavity to the
oesophagus (Baijens et al. 2016).
2.1.2 Causes
Physiological changes in swallowing function may occur in normal healthy ageing and in
pathological dysphagia (Baijens et al. 2016). Age-related changes, such as decreased tissue
elasticity, affecting anatomical structures involved in the swallowing function, such as
decreased muscle mass and changes in oral and pharyngeal sensitivity, may lead to
presbyphagia (Wakabayashi 2014). Furthermore, changes include reduced oral saliva
secretion, impaired dental status, and reduced sensory functions of smell and taste, all of
which increase susceptibility to (SWD) (Wirth et al. 2016, Azzolino et al. 2019).
In presbyphagia, these changes are usually inconspicuous and compensated for in healthy
older people (Wirth et al. 2016). Without morbidities, the changes occur slowly and do not
handicap swallowing, even at advanced age due to the resilient ability to adapt to stress
(Wirth et al. 2016) and to use compensatory strategies (Ekberg et al. 2002). Older persons
may adapt by reducing intake of meals and liquids, eating over a longer period, or avoiding
eating (Ekberg et al. 2002, Ney et al. 2009, Wirth et al. 2016, Azzolino et al. 2019).
Sarcopenia affects swallowing musculature, decreasing muscle mass (Baijens et al. 2016).
Older people lose tongue force, which is important in bolus propulsion and is related to
weakness of head and neck muscles and general frailty (Baijens et al. 2016). Decrease in
functional reserve predisposes older people, especially persons with acute or chronic diseases,
to swallowing impairment (Ney et al. 2009).
Dysphagia presents in conjunction with progressive neurological diseases, such as dementia
(especially Alzheimer’s disease), Parkinson’s disease, amyotrophic lateral sclerosis (ALS),
and multiple sclerosis, and manifests as an acute problem after stroke or traumatic head injury
as well as with various cancers and/or their post-radiation therapy affecting the head, neck, or
oesophagus (Forster et al. 2011, Affoo et al. 2013, Clavé and Shaker 2015, Baijens et al.
2016, Takizawa et al. 2016).
Deglutition disorders may exist at early or mid-stages of Alzheimer´s disease, often being
neglected or undetected (Forster et al. 2011), although dysphagia is usually noted in the late
stage of Alzheimer´s disease, causing aspiration and aspiration pneumonia (Humbert et al.
2010). The early changes present as difficulties in eating, such as prolonged time in oral and
pharyngeal phases, with preparation and transit of the bolus taking longer and a delay to the
start of swallowing (Humbert et al. 2010).
Dysphagia occurs frequently after stroke (Takizawa et al. 2016). The prevalence rate varies
from 25% to 81% after stroke depending on the assessment method used and on the location
of the stroke lesion (Baijens et al. 2016). Similarly, dysphagia is a frequent condition in
patients with Parkinson’s disease or traumatic brain injury (Takizawa et al. 2016). During the
course of Parkinson’s disease 90% of patients develop swallowing impairment (Forster et al.
2011).
Several medications affecting consciousness, such as sedatives, antipsychotic medications, or
antidepressants, may delay swallowing response, causing dysphagia (Forster et al. 2011,
Carrión et al. 2015). Medications causing dry mouth may impair swallowing (Christmas and
Rogus-Pulia 2019). Antibiotics may also contribute to the risk of dysphagia (Streicher et al.
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2018). In addition, iatrogenic causes, such as treatments with radiation or surgery of the head
and neck area, may have an impact on dysfunction in swallowing (Foster et al. 2011).
2.1.3 Assessment
SWD in older people is visible as impaired efficacy/safety of swallowing during mealtimes in
institutional care (Suominen et al. 2005). Eating and feeding may be interrupted at mealtimes
due to drooling, spitting, coughing, or choking. Moreover, absent or slow swallowing and an
increased amount of oral residue are common symptoms of SWD (Streicher et al. 2018).
Paying attention to early symptoms may help caregivers to identify SWD during their day-today interactions with long-term care residents. Changed quality of voice (“wet voice”) at or
after swallowing or residual food in the mouth after eating may also be signs of swallowing
difficulty (Ney et al. 2009, Azzolino et al. 2019, Christmas and Rogus-Pulia 2019).
Swallowing problems may be recognized by nurses but interpreted as natural symptoms of
ageing or diseases (Hollaar et al. 2017). The nurse most familiar to the resident is the key
person to observe overt OD and to refer the resident for further evaluation (McGinnis et al.
2019).
There are several tools to assess dysphagia (McGinnis et al. 2019). The state-of-the art
diagnosis of oral dysphagia comprises a three-step model. It consists of screening, clinical
test, and instrumental test (Baijens et al. 2016). Each of these tests has a different purpose,
scope, and accuracy (Wirth et al. 2016).
There are two main kinds of screening tests used in primary care: questionnaires or bedside
swallowing tests. SWD of residents in long-term care (LTC) are commonly reported with
dichotomous yes/no answers in questionnaires (Streicher et al. 2018). However, assessing
dysphagia by merely asking yes/no questions regarding a resident’s subjective dysphagia may
not be sensitive to mild SWD (Chen et al. 2009, van der Maarel-Wierink et al. 2014). A
nurse´s attentive observation of, for example, residents’ coughing or choking during or after
meals may be a more reliable source of information (Streicher et al. 2018).
The aim of screening is to detect those at risk of OD (Baijens et al. 2016). Persons screened as
being at risk for OD should be referred for further clinical assessment to determine the risk of
aspiration and malnutrition (Baijens et al. 2016).
The second step, clinical assessment, evaluates a person´s safety and efficacy in swallowing
and detects silent aspiration in relation to the capacity to eat and drink and gain the necessary
calories and water to be well-nourished and hydrated (Baijens et al. 2016). For example, the
Volume-Viscosity Swallowing Test (V-VST) (Baijens et al. 2016) is used for clinical
assessment. As the third step, a patient with a positive result of OD or impaired airway
protection during the clinical assessment should undergo further explorations (Baijens et al.
2016).
2.1.4 Prevalence
The prevalence of SWD varies widely in published studies due to different settings and
populations, the diseases examined, and the screening or assessment methods used. A
common thread seems to be that older people are unaware of their SWD (Wirth et al. 2016).
Dysphagia increases with age, being highest in older persons suffering from neurological
diseases (Wirth et al. 2016). Among community-dwelling older people, SWDs are less
common than among their peers living in institutions. The prevalence ranges from 11% to
34% among independently living older people (Baijens et al. 2016). Studies concerning
home-dwelling older people have mainly used self-reporting to screen SWD. The prevalence
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of dysphagia in hospitalized patients with pneumonia is high. Depending on the assessment
method used, dysphagia has ranged from 55% to 91% (Baijens et al. 2016).
The prevalence of SWD among residents in nursing homes has varied according to the
assessment method: screening with questionnaires 9-13% (van der Maarel-Wierink et al.
2014, Huppertz et al. 2017, Huppertz et al. 2018, Streicher et al. 2018) and with clinical
exploration or proper swallowing tests 51-70% (Lin et al. 2002, Park et al. 2013, SarabiaCobo et al. 2016, Hägglund et al. 2019). Patients suffering from stroke or dementia have a
high prevalence of dysphagia, as presented in Table 2. In long-term care, the true prevalence
of SWD and/or dysphagia is difficult to determine due to the paucity of high-quality studies
(Namasivayam and Steele 2015). Especially patients with dementia are challenging to assess
with proper swallowing tests (Espinosa-Val et al. 2020).

Table 2. Prevalence of SWD and dysphagia in various older populations.
Population
Independently
living older people
Institutionalized

Stroke

Dementia

Study, country
Holland et al. 2011,
UK
Roy et al. 2007, USA
Lin et al. 2002,
Taiwan
Park et al. 2013,
South Korea
van der MaarelWierink et al. 2014,
Netherlands
Sarabia-Cobo et al.
2016; Spain
Huppertz et al.
2018; Netherlands
Streicher et al. 2018,
Europe and North
America
Hägglund et al. 2019,
Sweden
Martino et al. 2005
Review of 24 articles
Takizawa et al. 2016
Review of five
studies
Espinosa-Val et al.
2020, Spain

N; mean age
N=637; 81 y

Assessment method
Questionnaire

Prevalence
11.4%

N=117; 76 y
N=1221; 77 y

Questionnaire
Combination of self-report
and clinical examination
GUSS (Gugging Swallowing
Screen)
Self-report or nurse’s response

33%
51%

70%

N=6349, 84 y

Medical records
EAT-10, Water-swallow test
Questionnaire

N=23549,
85 y

Questionnaire (NutritionDay
Project)

13%

N=391; 84 y

Timed water-swallow test

55%

N=1568
N=1209
n.a.

Screening
Instrumental testing
ICD code
Various swallowing tests

37-45%
64-78%
8-17%
32-59%

N=255, 84 y

V-VST (Volume Viscosity
Swallowing test)

86%

N=395; 80 y
N=8119; 84 y
N=2384; 88 y

53%
9%

12%

Among older people with neurological and neurodegenerative diseases, the prevalence is high
and depends on the stage of disease and the assessment methods used. In Parkinson’s disease,
the prevalence ranges from 35% with subjective reports to 82% with objective exploration
(Baijens et al. 2016).
OD prevalence of stroke patients in acute phase ranges from 8% to 78%, with a lower
prevalence found when patients are screened with questionnaires or clinical exploration and a
higher prevalence when instrumental exploration is implemented (Martino et al. 2005,
Takizawa et al. 2016). Takizawa and colleagues concluded that results may vary due to
discrepancies in the definition of dysphagia, the stage of the underlying disease, and the wide
variety of methods used to detect OD. In addition, severe dysphagia is present in all patients
with ALS, even at the early stage (Baijens et al. 2016).
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The prevalence of OD may increase in the future, with the rising number of older people with
underlying presbyphagia due to stroke, Parkinson’s disease, and dementia. The prevalence
may increase when more attention is paid to screening, diagnosing, treating, and monitoring
this common geriatric syndrome, as demanded by the White Paper of the European Society
for Swallowing Disorders and the European Geriatric Medicine Society (Baijens et al. 2016).
2.1.5 Associated factors
OD is associated with older people’s health, nutritional status, functionality, quality of life
(QOL), and mortality. Dysphagia hinders the possibilities for healthy ageing.
OD of institutionalized residents is associated with poorer functional status, greater need for
assistance, and, especially, being feeding-dependent (Park et al. 2013, van der MaarelWierink et al. 2014, Carrión et al. 2015, Sarabia-Cobo et al. 2016, Huppertz et al. 2018,
Streicher et al. 2018, Jukic Peladic et al. 2019, Espinosa-Val et al. 2020).
Comorbidities are more common among residents with impaired swallowing (van der MaarelWierink et al. 2014, Carrión et al. 2015, Sarabia-Cobo et al. 2016). OD is associated with
dementia and other neurological diseases (van der Maarel-Wierink et al. 2014). Dysphagia is
associated with more severe stages of dementia (Jukic Peladic et al. 2019). According to the
review of Takizawa and co-writers (2016), associations exist between worsening Parkinson’s
disease and dysphagia. A large cross-sectional study, including 925 nursing home units from
19 countries, found dehydration, use of antibiotics, and neurological and digestive diseases to
be related to dysphagia (Streicher et al. 2018).
Older people with dementia and stroke may be dependent on caregivers for feeding due to
cognitive or physical limitations (Park et al. 2013, Espinosa-Val et al. 2020). Many geriatric
syndromes, such as urinary incontinence, falls, pressure ulcers, and use of psychotropics, were
associated with dysphagia among hospitalized older patients (Carrión et al. 2015).
Some studies have suggested that people suffering from dysphagia in institutional care are
often older than those without dysphagia (Carrión et al. 2015, Sarabia-Cobo et al. 2016), but
contrary findings also exist (van der Maarel-Wierink et al. 2014). Gender is usually not
associated with dysphagia (van der Maarel-Wierink et al. 2014, Carrion et al. 2015). OD is
associated with a decrease in both quality of life (QoL) (Chen et al. 2009, Clavé and Shaker
2015, Baijens et al. 2016) and health-related quality of life (HRQoL) (Jones et al. 2018).
SWD may lead to social isolation due to avoiding eating with others (Ekberg et al. 2002, Lin
et al. 2002, Baijens et al. 2016). Older people suffering from SWD do not find eating
enjoyable because of feelings of fear, embarrassment, or frustration (Ekberg et al. 2002).
Chewing and SWD often co-occur among residents in institutional care (Saarela 2014,
Streicher et al. 2018). According to the study of Streicher and colleagues (2018), dysphagia
was 10 times more common among residents with chewing difficulties than among residents
without these problems. Older individuals with OD eat less but still need more time for
eating (Park et al. 2013). Namasivayam and co-writers (2016) found that LTC residents with
reduced tongue strength more commonly had SWD, and reduced tongue strength was
associated with coughing and choking at meals and longer mealtimes.
Eating and feeding difficulties may change residents eating habits and the whole diet, with
selection for foods that are easier to chew and swallow (Sarabia-Cobo et al. 2016). According
to a recent study, the NutritionDay Project, residents who were unable to eat lunch on the
nutrition day were about 15 times more likely to have dysphagia than residents who were able
to eat everything (Streicher et al. 2018).
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Dysphagia significantly increases the risk of being malnourished (Serra-Prat et al. 2012).
Residents with dysphagia more often had poor nutritional status than those without the
condition (Forster et al. 2011, Park et al. 2012, Serra-Prat et al. 2012, van der Maarel-Wierink
et al. 2014, Carrion et al. 2015, Namasivayam and Steele 2015, Baijens et al. 2016, Huppertz
et al. 2017, Streicher et al. 2018). Eating and feeding difficulties predispose residents to eat
only part of the meal offered (Ekberg et al. 2000, Suominen et al. 2005, Streicher et al. 2018),
and therefore, they may not receive enough energy and essential nutrients. Malnutrition and
inadequate intake of proteins and energy reduce muscle mass and force in the swallowing
muscles (Baijens et al. 2016). SWD may contribute to malnutrition and dehydration in older
people unless regular assessment and nutritional strategies are used (Clavé and Shaker 2012,
Carrión et al. 2015). Body Mass index (BMI), defined dividing person’s body weight with the
square of the body height, is used as measure to determine malnutrition. Lower BMI (Park et
al. 2013, van der Maarel-Wierink et al. 2014, Streicher et al. 2018, Wirth et al. 2018) and
weight loss >5 kg (Streicher et al. 2018, Wirth et al. 2018) exist more often among residents
with OD than residents without it. Pressure ulcers are also associated with dysphagia (Jukic
Peladic et al. 2019).
According to a systematic review in a heterogeneous sample, dysphagia co-occurred with
malnutrition, with prevalence rates from 7% to 40% in LTC settings (Namasivayam and
Steele 2015). The co-occurrence of SWD and malnutrition is common in LTC settings (see
Table 3). Sequelae of co-occurrence of OD and malnutrition include various problems in
functional capacity, weight loss, dehydration, muscle breakdown, fatigue, and aspiration
pneumonia (Ney et al. 2009). Older people suffering from an acute disease with poor outcome
are often affected by both dysphagia and malnutrition (Carrión et al. 2015). The occurrence of
both conditions has predicted the poorest outcome in a large sample (n=1662) of hospitalized
patients (Carrión et al. 2015).
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Table 3. Co-occurrence of swallowing difficulties (SWD) and malnutrition (MN) in long-term
care settings.
Study, country

Setting, N, mean age,
females
Cross-sectional studies

Methods

Findings

Suominen et al.
2005, Finland

NH, N=2424, 82 y, 81%
female

14% had SWD, 29% were malnourished,
8% had co-occurrence of SWD and MN

Soini et al.
2006,
Finland

NH, N=2036, 83 y, 81%
female; LTC, N=1052,
mean age 81y, 75% female

MNA, item on
SWD in a
questionnaire
MNA, item on
SWD in a
questionnaire

Challa et al.
2007, USA

NH, N=128 514
Age >75 y, 74% female

BMI
MDS

Cabre et al.
2010,
Spain

Pneumonia patients in
acute geriatric unit,
N=134, 85 y, 40% female
Admitted from NH:32 %
NH, N=5521, 85y, 80%
female
Hospitals (H), N=2930, 67
y, 54% female

MNA
Swallow test
Geriatric
assessment
Questionnaire
Medical records
BMI

NH; N=8119, 84 y, 74%
female

Questionnaire
BMI, weight
loss

Long-term residents
N=639, 87 y
69% female

PG-SGA.
Screening tool
for acute neurodysphagia
(STAND)
Questionnaire
BMI

Tannen et al.
2012,
Germany

Van der MaarelWierink et al.
2014,
Netherlands
NamasivayamMacDonald et
al. 2017,
Canada

14% (NH) and 30% (LTC) had SWD,
29% (NH) and 57% (LTC) were
malnourished, 8% (NH) and 23% (LTC)
were both malnourished and had SWD
18% had SWD, 12% were chronically
malnourished (BMI <18.5 kg/m2), 3%
had co-occurrence of SWD and MN
55% had SWD, 27% were malnourished,
16% had co-occurrence of SWD and
MN.
NH:17% of residents had undernutrition
(BMI ≤20 kg/m2) (NH) and, of them,
18% had SWD. H: 9% of patients had
undernutrition and, of them, 11% had
SWD. NH: 3% co-occurrence and H: 1%
co-occurrence of SWD and MN.
9% had SWD, 18% were malnourished,
3% had co-occurrence of SWD and MN
44% had MN, 59% had SWD, 29% had
co-occurrence of MN and SWD

Streicher et al.
NH, N=23 549,
13% had dysphagia, 11% had MN, 3%
2018, altogether Age: 85 y (79-90%),
had co-occurrence
19 countries and 76% female
926 NHs
MNA=Mini Nutritional Assessment, NH=nursing home, LTC=long-term care, PG-SGA= Patient-Generated
Subjective Global Assessment

The relationship between malnutrition and OD seems to be a two-way process; thus, proteinenergy malnutrition may have a negative impact on swallowing musculature (Veldee and Peth
1992, Hudson et al, 2000). Malnutrition and dysphagia may cause a vicious circle, with
dysphagia contributing to malnutrition and malnutrition with deterioration of functional
capacity and debilitation of swallowing muscles aggravating dysphagia, which may be one of
the innate factors of frailty (Serra-Prat et al. 2012).
SWD leads to inadequate water intake due to difficulties in swallowing liquid; a common
consequence of this is dehydration in residents in long-term care (Leibovitz et al. 2007,
Streicher et al. 2018). A feeling of thirst decreases with age (Tilvis 2016), and older persons
may not replace lost water, being more prone to dehydration and reduced saliva secretion.
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2.1.6 Prognostic significance
Decreased safety in deglutition may cause choking and aspiration and result in pneumonia,
which is associated with hospitalization, mortality among older people in nursing homes
(Cook and Kahrilas 1999, Polverino et al. 2010) and in acute geriatric care (Carrión et al.
2015). Residents with dysphagia more often had nursing home-acquired pneumonia than
those without dysphagia (Hollaar et al. 2017).
Dysphagia slowly and significantly increases the risk of becoming malnourished (Serra-Prat
et al. 2012). Systematic review examining 13 cohort studies showed that OD increases the
length of hospital stay by 3.0 days (95% CI 2.7-3.3) as well as health care costs (Attrill et al.
2018). Dysphagia is associated with mortality risk (Flacker and Kiely 1998, Wirth et al. 2018,
Hägglund et al. 2019, Jukic Peladic et al. 2019, Espinosa-Val et al. 2020). In a study including
10 185 residents from 191 nursing homes of 14 European countries, dysphagia increased the
risk of mortality (OR 1.44, 95% CI 1.24-1.38, adjusting for age, sex, and other major
confounders) (Wirth et al. 2018). In an Italian nursing home study with 1490 residents, oneyear mortality was higher among those with than without dysphagia (28% vs. 17%).
However, dysphagia was not associated with a higher risk for mortality among those who
received artificial nutrition (Jukic Peladic et al. 2019).
2.2 Chewing problems related to dentition status
Older people may have chewing problems that manifest as difficulties in grinding or
comminuting their food due to poor oral health. Chewing ability is related to the condition of
teeth, bite strength, and function of jaw muscles as well as salivary flow (van der Bilt 2011).
However, older people often adapt to the decreasing ability to chew (Peyron et al. 2017).
They become accustomed to their poor oral condition over time and develop compensatory
behavioural strategies (van der Bilt 2011), although poor chewing ability discourages eating
and diminishes quality of life. This section discusses the chewing problems associated with
dentition status and their impact on nutritional issues in long-term residents.
2.2.1 Definition
Chewing is part of the mastication process in which food is broken down into smaller pieces
and simultaneously saliva moistens the food and binds it into a slippery bolus to be swallowed
(van der Bilt 2011). Good masticatory function is needed to prepare food to bolus before
swallowing, but it is also important for digestion and nutrition (Gonçalves et al. 2021).
Mastication also initiates starch digestion by amylase (Peyron et al. 2017). The definitions of
masticatory function as reported in the literature are heterogeneous (Boretti et al. 1995,
Gonçalves et al. 2021). Masticatory performance is defined as an objective measurement of an
individual’s capacity to grind or pulverize different test foods after a fixed number of chewing
cycles (van der Bilt 2011, Gonçalves et al. 2021). Dentition, mandible, tongue movements,
soft palate, and buccal cavity muscles are temporally integrated to grind and position the food
(Murry et al. 2018). Masticatory efficiency depends on dentition status, location and number
of remaining teeth, and bite force, which depends on jaw muscle mass, activity, and
coordination (van der Bilt 2011). Loss of teeth reduces chewing efficiency (Matsuo and
Palmer 2008), prolonging chewing and increasing the particle size of the bolus (van der Bilt
2011). Masticatory performance is often compromised among people wearing dentures or
those who have lost posterior teeth (van der Bilt 2011).
Chewing ability, or commonly masticatory ability, can be defined as an individual’s
subjective assessment of chewing (Boretti et al. 1995, van der Bilt 2011). This concept may
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be used in a questionnaire to analyse a person’s perceived ability to chew food items (Fueki et
al. 2011).
People having 20 well-distributed teeth are considered to have a sufficient adaptive
mechanism to maintain adequate oral function and chewing ability (Ikebe et al. 2012). In
1992 the World Health Organization (WHO) set the treatment goal for 2020 to be the
retention of a functional, aesthetic, natural dentition of not less than 20 teeth and not requiring
recourse to prostheses throughout life (Petersen and Yamamoto 2005).
2.2.2 Causes
Chewing problems are common among older people in LTC due to impaired dentition,
although age per se has little influence (Carlsson 1984). Factors affecting masticatory
performance are loss of posterior teeth (Hatch et al. 2001, Ikebe et al. 2011, van der Bilt
2011), decreased occlusal contacts and force (Hatch et al. 2001, Ikebe et al. 2011), salivary
flow (Ikebe et al. 2011), and oral motor function (Hatch et al. 2001).
For older adults, the main causes of tooth loss are poor oral hygiene, untreated caries, and
periodontitis (Kassebaum et al. 2014, Broers et al. 2021). Poor oral health reflects a decreased
ability to maintain the natural teeth throughout life due to inadequate self-care (Peres et al.
2019). Declined general health and dependency of care increase the risk of rapid oral health
deterioration due to incapacity for daily oral hygiene (Kossioni et al. 2018). Although caries is
the most common reason for tooth extractions, older people retain their teeth nowadays longer
than in previous decades (Müller et al. 2017).
Carious teeth are common among older people in institutional care (Peltola et al. 2004, Dion
et al. 2007). Without regular oral care in the long-term care setting, the dentition of older
people may be ravaged in a relatively short period (Chalmers et al. 2005). Periodontal
diseases impact negatively on mastication efficiency (van der Bilt et al. 2017). Residents’
greater need for care and decreasing cognitive ability are significantly associated with
increased dental treatment needs (Zenthöfer et al. 2014).
The larger the number of natural teeth retained, the better the chewing ability maintained
(Ikebe et al. 2012) and the easier it is to eat (Sheiham and Steele 2001). However, changes in
dental status tend to occur gradually and insidiously as teeth are lost one by one, with gradual
habituation to teeth loss (Walls and Steele 2004). Chewing efficiency decreases dramatically
with tooth loss, especially the loss of posterior teeth, and at the same time loss of contacts of
opposing teeth (Hildebrandt et al. 1997, Ikebe et al. 2012, van der Bilt et al. 2017).
Fragmentation of food depends on the total occlusal area, i.e. on the number of occluding
premolar and molar teeth, leading to deficiencies in mastication function (Pereira and van der
Bilt 2016) if the missing teeth are not replaced with prosthetic teeth.
Older dentate people wear removable partial dentures to replace lost teeth. However, dentures
might not necessarily restore masticatory function to the level of intact dentition (van der Bilt
2011, Ide et al. 2018). Nevertheless, partial dentures maintain better masticatory performance
with more remaining teeth and more occlusal contacts of natural teeth than complete dentures
(Ikebe et al. 2012). Edentulousness is common in older people and can cause difficulties in
eating (Sheiham and Steele 2001). The masticatory efficiency of those wearing complete
dentures is poor compared with dentate individuals (van der Bilt 2011), but the use of fit
complete dentures may alleviate eating difficulties (Lamy et al. 1999). To compensate the
function of natural teeth, dentures need continuing maintenance. The common cause of
chewing difficulties among LTC residents is unused dentures among edentulous residents
(Porter et al. 2015).
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In addition, jaw muscle activity, bite force, and salivatory flow rate influence masticatory
function (van der Bilt 2011). As total body muscle mass and muscle mechanical performance
decrease even in healthy ageing (Cruz-Jentoft et al. 2019), jaw muscles also suffer from
sarcopenia and teeth loss diminishes bite force among older people (Newton et al. 1993). The
mass of muscles needed in chewing decreases more among edentulous individuals at all ages
than in individuals who have natural teeth left (Newton et al. 1993). Declined function of
muscles may also decrease the quantity of saliva. This is a common condition in the elderly
that complicates chewing (Peyron et al. 2017). Oral dryness exacerbates chewing and
prolongs the time before swallowing (Pereira and van der Bilt 2016). Due to a decreased
number of teeth, older people might avoid crusty, stringy, and dry solid foods. This effect
may be exacerbated among the aged because of decreased strength and coordination of jaw
muscles and diminished salivary flow (Hildebrandt et al. 1997).
2.2.3 Assessment
In the research context, subjective assessment of masticatory function has often been
performed with a questionnaire requesting either the respondent’s subjective response to his
or her chewing difficulties or the caregiver´s opinion (Gonçalves et al. 2021). These methods
are frequently employed in epidemiological surveys due to their simplicity and low cost.
Requesting subjective responses permits the evaluation of large samples but often yields an
overly optimistic result of the subject´s real ability to chew (van der Bilt 2011). Various
methods have been used to objectively determine masticatory performance, jaw muscle
activity, or bite force (Gonçalves et al. 2021), but these methods are too complicated to utilize
among older people (Miura et al. 1998).
Screening and promoting oral health of the elderly are important skills for all professionals
taking care of older patients (Kossioni et al. 2018). Clinical oral examination performed by a
dentist is the golden standard for attaining a comprehensive view of a person’s oral health and
chewing ability. It has been suggested that assessment of chewing efficiency and eating
ability is very important in frail older people with sarcopenia, dysphagia, or protein-energy
malnutrition (Kossioni et al. 2018).
2.2.4 Prevalence
According to the WHO, the main challenges related to oral health are tooth loss, dental caries,
periodontal diseases, xerostomia, and denture-related conditions (Petersen and Yamamoto
2005). The prevalence rate of people aged 65 years or over having lost all of their natural
teeth varies by country in Europe from 14% to 78% (Petersen and Yamamoto 2005).
However, according to a systematic review and meta-analysis (Kassebaum et al. 2014), severe
tooth loss (>10 teeth) is declining at global, regional, and country levels. Also, global agestandardized prevalence of edentate people between 1990 and 2010 decreased. The increase
in people´s socioeconomic status and higher education level, dental awareness, and change in
dental treatment philosophy regarding preventive activities might be reasons for the decline in
the rate of edentulous older people. However, prevalence of severe tooth loss (≥10 teeth)
increases gradually around the seventh decade of life with a steep peak in incidence at 65
years of age, although the gradual declines in incidence and prevalence between years 1990
and 2010. Severe tooth loss has not changed, during these years of age. According to this
meta-analysis, the age-standardized incidence and prevalence of severe teeth loss among
women is higher than among men, but the difference showed a decrease over time
(Kassebaum et al. 2014).
Edentulousness appears to be most common among nursing home residents with the highest
care dependency (De Visschere et al. 2016). Of edentulous, institutionalized residents, 21% to
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81% have loose, ill-fitting, or unrepaired dentures (Mojon et al. 1999, Montal et al. 2006,
Dion et al. 2007, Sweeney et al. 2007, Gluhak et al. 2010, De Visschere et al. 2016, Janssens
et al. 2017, Klotz et al. 2020). The poor condition of dentures is common, and 10% to 59% of
edentulous residents do not use their dentures (Lamy et al. 1999, Mojon et al. 1999, Peltola et
al. 2004, Montal et al. 2006, Dion et al. 2007, Ferro et al. 2008, Matthews et al. 2012, Porter
et al. 2015). Stomatitis, mucosal lesions, and ulcerations are common (Mojon et al. 1999,
Peltola et al. 2004, Montal et al. 2006, Sweeney et al. 2007, Ferro et al. 2008, De Visschere et
al. 2016).
In institutional care, the prevalence of chewing difficulties of residents appears to vary
broadly due to different assessment methods, population characteristics, and cultures.
According to the Dutch study (N=3220), 26% of all nursing home residents had chewing
problems and 10% problems with eating due to (artificial) teeth, the respective figures among
malnourished residents were 40% and 21% (Huppertz et al. 2017). Being edentulous was
more common in individuals living in institutional care than in home-dwelling older people
(De Visschere et al. 2016). Of residents in nursing homes in various countries, 27% to 74%
were edentulous (Montal et al. 2006, Sweeney et al. 2007), having major chewing difficulties
and often discomfort in eating (Lamy et al. 1999, Sheiham and Steele 2001, Peltola et al.
2005, Ferro et al. 2008, Gluhak et al. 2010, Namasivayam et al. 2016).
The proportions of untreated carious teeth among dentate residents in LTC settings range
from 37% to 76% (Peltola et al. 2004, Montal et al. 2006, Dion et al. 2007, Sweeney et al.
2007, Ferro et al. 2008, Matthews et al. 2012, Porter et al. 2015, De Visschere et al. 2016).
(See Table 4.). The periodontal treatment needs have varied from 49% to 84% (Peltola et al.
2004, Gluhak et al. 2010). Older people in institutional care often have destroyed teeth due to
neglected oral hygiene and lack of regular dental treatments (Mojon et al.1999, Peltola et al.
2004, Dion et al. 2007, Gaszynska et al. 2014). Of residents, 42% to 56% needed extraction
therapy (Peltola et al. 2004, Montal et al. 2006, Gluhak et al. 2010). Destroyed teeth and roots
may cause pain or discomfort in chewing and eating (Gluhak et al. 2010, Porter et al. 2015).
Urgent need for oral health treatment has been estimated to be 6-23% in LTC settings
(Sweeney et al. 2007, Dion et al. 2007, Ferro et al. 2008, Yoon et al. 2018).
Despite the number of edentulous older people in Finland decreasing, edentulism remains
more common than in other Nordic countries (Suominen et al. 2018). According to the
Finnish national cross-sectional studies, among the retired population the prevalence was 44%
in 2000 (Suominen-Taipale et al. 2001) and 21% in 2011 of those aged 65 years or over
(Suominen et al. 2018). According to the Fin-Terveys study in 2017, 26% of males and 32%
of females aged at least 70 years were edentulous (Koponen et al. 2018).
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LTC facilities, N=335,
mean age 81 y, 74%
female

Matthews et al.
2012
Canada

Clinical oral
examination
Questionnaire

Clinical oral
examination

Clinical oral
examination.
Managers’ telephone interviews
Clinical oral
examination

58 care homes, N=288,
age >1/3 >85 y, 72%
female

NHs,
N=595, mean age 83 y,
82% female
NH, N=409, mean age 85
y, 82% female

Clinical oral
examination

Clinical oral
examination
Questionnaire

41% edentulous. 12% had denture stomatitis. Of dentate, 51% had coronal caries and 44% root
caries. 76% described their oral health as good/excellent. 25% reported having regular dental care.

43% edentulous. Of them, 34% had no dentures. In dentate group, mean number of teeth was 8.
Half had caries, 56% tooth/root extractions. Major problems were dirty/loose dentures and poor
oral hygiene.
52% edentulous. 81% of participants required prosthetic treatment. The dentate had retained a
mean of 10 natural teeth. 29% had had acute dental pain during the preceding year. 48% of
dentate subjects needed surgical treatment. 84% needed treatment for periodontal inflammation.

38% edentulous. Of them, 20% had no dentures. 57% of residents used denture in maxilla and
45% in mandibula. Of dentulous subjects, 38% needed restorative care, 23% needed emergency
dental service due to infectious foci teeth.
74% edentulous. Of all participants, 38% had mucosal lesions, 19% erythematous candidosis, 5%
ulcerations. 47% treatment needs, 6% acute treatment needs.

27% edentulous. Almost 10% did not use dentures and one-third of dentures were old and
damaged. Of participants, 45% needed extractions and 53% needed prosthetic treatment. Only
40% had satisfactory oral hygiene. 56% had chewing problems..

36% had xerostomia

Nearly half of residents
satisfied with their own
oral condition
Oral hygiene was
carried out by nurses
inadequately

82% had an annual
dental assessment

53% had poor/bad oral
hygiene

33% SWD

Denture hygiene was
moderate or poor in
81%

Poor oral and denture
hygiene

49% edentulous. Of them, 14% had no dentures, 14% did not use lower denture, 32% had loose
dentures, 45% had denture stomatitis/denture-induced ulcers. Of dentate, 80% needed caries
treatments or root extractions. Median number of teeth 9.
42 % edentulous, 18% of edentate did not wear dentures. Among those wearing dentures, 25%
had stomatitis, 28% angular cheilitis. Dentate people had on average 12 teeth present, and 76% of
dentate participants had 1-3 treatment needs: 37% caries, 49% periodontal, 42% extractions.

Clinical oral
examination

32% ate mashed food

61% edentulous. Of them, 21% used no dentures, 16% used only one denture. Of dentate (mean
number of teeth 10), only 34% wore partial dentures. 53% of participants could not chew carrots.

Clinical oral
examination
Chewing test
Clinical oral
examination

Comments, other
findings

Findings

Methods

100 NHs, N=1094, mean
age 85 y, 74% female

Ferro et al.
2008
Italy
Gluhak et al.
2010
Austria

Dion et al.
2007
France
Sweeney et al.
2007
Scotland

Study, year,
Setting, N, mean age,
country
females
Cross- sectional studies
Lamy et al.
LTC, N=120,
1999
mean age 81 y, 76%
Belgium
female
Mojon et al.
Institutional care, N=324,
1999
mean age 85 y, 70%
Switzerland
female
Peltola et al.
LTC hospital,
2004, Peltola
N=260, mean age 83 y,
and Vehkalahti 75% female
2005
Finland
Montal et al.
Geriatric hospital,
2006
N=321, mean age 81-82y,
France
72% female

Table 4. Dentition-related chewing problems, dental status, and need for oral health treatments among older residents in institutional care (NH=nursing home,
LTC=long-term care).

9 NHs, N=146, 82 y,
75% female

25 NHs, N=176, 84 y,
68% female

Clinical oral
examination and
oral health records
Clinical oral
examination (dental
hygienist)
Clinical oral exam
GOHAI

Clinical oral
examination

46% edentulous. Only 6% had a sufficient number of functional teeth. Of all, 60% needed dental
treatment, but only 27% of them were aware of treatment need.

Clinical oral
examination,
Interview
Clinical oral
examination
Interview

36% edentulous in nursing homes. Of all, 25% had mucosal lesions; denture pressure ulcers (10%). High
need for repair, renewal, or rebasing dentures. The dentate had a mean of 8 teeth. Of them, 77% had
need for caries treatment. Of all, 87% had periodontal disease.
42% edentulous, 37% dentures needed repair, rebasing, or renewal. 6% suffered from pressure ulcers.
Among dentate, the mean number of natural teeth of dentate was 12, 40% had carious teeth. 77% of
those with natural teeth needed treatment.
42% edentulous. 60% of residents wore partial or complete dentures. Dentate residents had a mean of 16
teeth left, 80% had moderate or severe tooth inflammation. In addition, 80% moderate or severe gingival
inflammation, 9% had an urgent dental treatment.
40% edentulous, poor oral health condition 44%. In GOHAI (Geriatric Oral Health Assessment Index)
questionnaire, 99% of participants evaluated their oral health as good.

38% edentulous. Only 41% of them wore a denture. The mean number of teeth of dentate residents was
18. Of dentate, 41% had coronal caries and 65% root caries. More than half of residents reported oral
problems (dry mouth, sore cracked lips, broken teeth, toothache, and loose or ill-fitting dentures).

Findings

Methods

Clinical oral
30% edentulous, of them 36% without replaced teeth in at least one jaw. 67% had dentures in unhealthy
examination
condition. Denture status, number of occluding teeth, and dementia had an association with chewing
Chewing efficiency efficiency.
test
Longitudinal follow-up studies or cross-sectional studies comparing cohorts over time
Samson et al.
5 NHs, N=155, 84-87
Clinical oral
Edentulism decreased from 71% in 1988 to 43% in 2004. The proportion of subjects having 20-28 teeth
2008
y, 78-83% female
examination
increased from 3% to 23%. The prevalence of caries and periodontal diseases increased along with the
Norway
number of teeth remaining. The number of decayed teeth increased from 55% to 72%. Stomatitis of
1988-2004
denture wearers increased from <22% to 36%. Despite decreasing edentulism, the number of edentate
not using dentures increased from 4% to 8%.
Janssens et al.
21 NHs, N=381, 82 y,
Data from oral
Treatment needs decreased from 66% to 63%, caries from 71% to 37%, residual roots from 54% to 25%,
2018
72% female
health records
need for filling from 32% to 17%.
Belgium
Over one-third of denture users (n=223) needed repair, rebasing, or renewal of dentures.
2010-2014

Chiesi et al.
2019
Italy
Klotz et al. 2020
Germany

Of sample, 47% NH
residents, N=652, 83 y,
71% female.
NHs, N=1226, 84 y,
70% female

De Visschere et
al. 2016
Belgium
Janssens et al.
2017
Belgium
Yoon et al. 2018
Canada

LTC home, N=559, 87
y, 67% female

NH residents,
N=325, 82 y, 65%
female

Porter et al.
2015
Great Britain

Study, year,
Setting, N, mean age,
country
females
Cross-sectional studies
Gaszynska et al. NH, N=259, mean age
2014 Poland
75 y, 63% female

Table 4. continued…

Follow-up of
preventive and
curative oral health
programme

>40% dry mouth.
Difficulty in eating
17% (dentate) 29%
(edentate)
Inadequate hygiene
level was observed
in 60%
Residents had
limited access to
regular dental care
43% had poor
denture hygiene

42% had not visited
a dentist for 5 years

Comments, other
findings

2.2.5 Associated factors
Tooth loss increases with age (Nitschke et al. 2021). Some studies show an association with
female gender (e.g., Schwendicke et al. 2020), but there are also contradictory findings (Helal
et al. 2019). Low education, socioeconomic status, and use of tobacco have a relationship
with edentulousness (Starr and Hall 2010, Schwendicke et al. 2020). Use of alcohol and
irregular dental visits are associated with ill-fitting and unretentive dentures (Janssens et al.
2017).
Tooth loss is also associated with diabetes (Felton 2016, Helal et al. 2019) and hypertension
(Mendes et al. 2021). Obesity predicts tooth loss (Vallim et al. 2021). Periodontal disease and
atherosclerotic vascular disease share the same risk factors, and there might be a two-way
relationship (Aarabi et al. 2015). Chronic inflammation is present long before atherosclerotic
vascular disease is diagnosed. Furthermore, periodontal pathogens have been identified in
atherosclerotic lesions (Aarabi et al. 2015). Edentulism predicts cognitive decline (Aarabi et
al. 2015). According to a meta-analysis (Alvarenga et al. 2019), masticatory problems are
associated with cognitive decline. Edentulousness without dentures predicts dementia (Felton
2016). Other diseases having a relationship with edentulism are rheumatoid arthritis, asthma,
chronic obstructive pulmonary disease (COPD), various cancers, and dementia (Felton 2016).
However, chewing problems and various disorders may simply share the same risk factors
instead of having a causal relationship (Kossioni et al. 2018).
A systematic review of longitudinal studies showed that impaired chewing function was
associated with greater risk of frailty (Hakeem et al. 2019). Both poor nutrition and
inflammation might underlie this association (Hakeem et al. 2019). Japanese researchers have
explored older community dwellers’ impaired oral health, reflected as decreased number of
natural teeth, poor chewing ability, and decreased oral motor skill and tongue pressure, and
found significant associations between these deficits and physical performance (Iinuma et al.
2012).
Chewing difficulties are also associated with oral health-related quality of life (Locker et al.
2002, Porter et al. 2015) and general quality of life (Takata et al. 2006). The oral healthrelated quality of life is poor among residents in institutionalized care (Klotz et al. 2017).
Limitations in chewing may cause embarrassment, decrease the pleasure of eating, and cause
avoidance in eating with others. This can lead to social discomfort and cause social and
psychosocial isolation and a subsequent decline in quality of life (Locker et al. 2002). In a
large NHANES study, edentulousness and lack of functional teeth were associated with
depression (Al-Zahrani et al. 2020).
Individuals with compromised dentition select soft, easy-to-chew foods that are low in fibre
and nutrient density. This food preference and selection adapting to impaired dentition may
lead to dietary restrictions (Hildebrandt et al. 1997). Older people´s loss of natural teeth,
especially occluding posterior teeth, is associated with avoidance of foods that are hard to
chew such as vegetables, fruits, and nuts (Hildebrandt et al. 1997, Sheiham and Steele 2001,
Walls and Steele 2004). In addition, stringy foods, such as meat, or dry solid food, such as
bread, may be avoided (Hildebrandt et al. 1997). Edentate older subjects have difficulty in
eating hard foods even when wearing well-made dentures. According to a national survey in
Great Britain, edentate, old, home-dwelling subjects had lower intakes of non-starch
polysaccharides, protein, calcium, and most vitamins than their dentate peers (Sheiham and
Steele 2001). A national survey from the United States suggested that nutrient-rich food
items, fibre, beta-carotene, serum folate, and serum vitamin C were decreased in older
subjects with less than 28 teeth (Nowjack-Raymer and Sheiham 2007) The intakes of energy
and most nutrients among edentate subjects are lower than among dentate individuals
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(Hildebrandt et al. 1997, Sheiham and Steele 2001). Dependency on a caregiver’s help in
feeding, difficulty in chewing, and deglutition lead to prolonged mealtimes (Hildebrandt et al.
1997). Thus, older people with chewing difficulties are vulnerable to malnutrition due to poor
quality and quantity of the diet (Kazemi et al. 2011).
In long-term care settings, the association between oral health status and malnutrition has
been fairly consistent, suggesting that oral problems are linked to impaired nutrition. Several
studies have used Mini Nutritional Assessment (MNA) to determine the relationship between
oral status and malnutrition; older people with malnutrition or at risk of malnutrition had
significantly fewer teeth and lower number of posterior occluding pairs than their peers with
good nutrition (Toniazzo et al. 2018). Poor dental status may predispose older
institutionalized subjects to risk for malnutrition (Mojon et al. 1999, Soini et al. 2006). Poor
chewing ability at baseline was suggested to be associated with deterioration of nutrition
status during a two-year follow-up (Izawa et al. 2014). In institutional care, those edentulous
individuals not having or not using dentures or using only one denture are at greater risk of
malnutrition than denture users (Lamy et al. 1999, Saarela et al. 2014). The use of fit
complete dentures may alleviate eating difficulties, increase eating pleasure, and lower
mashed food consumption compared with the disuse of dentures among edentulous subjects
(Lamy et al. 1999). Furthermore, those able to eat only mashed food had lower MNA, and
larger proportions of them were at risk for malnutrition than subjects with regular diets (Lamy
et al. 1999). Decreased chewing capacity due to <4 functional posterior occluding pairs is
associated with the risk for protein-energy malnutrition (PEM) (Nordenram et al. 2001).
Chewing problems and poor dental status are associated with lower BMI in institutionalized
residents (Blaum et al. 1995, Mojon et al. 1999, Rauen et al. 2006, Challa et al. 2007,
Huppertz et al. 2017) as well as with weight loss (Blaum et al. 1995). Poor chewing ability is
associated with disability and increased dependency of care (Nordenram et al. 2001, Saarela
2014). Treatment needs are associated with dependency and cognitive decline among
institutionalized older people (Zenthöfer et al. 2014).
2.2.6 Prognostic significance
There are relatively few longitudinal studies following up institutionalized residents
concerning their prognosis related to chewing problems. Poor chewing ability at baseline was
suggested to be associated with deterioration of nutrition status during a two-year follow-up
(Izawa et al. 2014). In a large longitudinal study (N=31 813), those who had lost teeth had
lower consumption of polysaturated fat and fibre and whole fruits during follow-up than
dentate subjects (Hung et al. 2003). In the Longitudinal Aging Study Amsterdam (N=893)
during a nine-year follow-up toothache while chewing predicted malnutrition (OR 2.14, 95%
CI 1.10-4.19) (Kiesswetter et al. 2019).
Japanese older adults (75+ years, N=322) were followed up for five years. Of them, 118 had
functional dentition. Those with functional dentition had HR 0.50, 95% CI 0.25 - 0.98) of
developing frailty compared with those without functional dentition (Iwasaki et al. 2018a).
Holm-Pedersen and co-writers (2008) explored in their longitudinal study 573 non-disabled
Danish people during a 20-year follow-up. Their findings suggest that tooth loss is
independently associated with onset of disability even after adjustment for baseline covariates
(Holm-Pedersen et al. 2008).
A systematic review explored 59 studies concerning missing tooth and mortality (Koka and
Gupta 2018). There was a high variability in studies, but overall, they showed that lower
number of teeth is associated with higher mortality. However, it is challenging to justify the
role of such unknown factors as health care access, comorbidity, smoking, and oral health
(Koka and Gupta 2018). In a Finnish study following older people (mean age 63 years,
27

N=508) for a mean of 7.8 years, the number of teeth was associated with smoking,
cardiovascular disease, and diabetes. An inverse association existed between number of teeth
and cardiovascular mortality (HR 0.91, 95% CI 0.86-0.96) (Liljestrand et al. 2021). In a sixyear follow-up among 29 institutions in Japan, poor dentition status led to worse mental and
physical impairments and higher mortality (Shimazaki et al. 2001).
2.3 Dry mouth
Saliva is an essential oral fluid that maintains oral and pharyngeal health (Humphrey and
Williamson 2001, Dawes et al. 2015). It is an important protector of natural teeth and soft
tissues in the oral cavity, guarding it against bacteria and fungi. In teeth, saliva prevents caries
by buffering acids and remineralizing teeth enamel. It also has a very important but often
imperceptible task in moistening and lubricating both soft tissue and food particles in the
mouth, assisting bolus flow, and preventing its retention along the swallowing route (Ney et
al. 2009). In addition, saliva´s bicarbonate neutralizes acid in the oral cavity and
gastroesophageal reflux (Ney et al. 2009).
The salivary glands produce a daily total volume of approximately 0.6 liter of saliva (Dawes
et al. 2015), but subjective variations between individuals are wide. Most of the saliva is
secreted through the three main salivary glands, the parotid, submandibular, and sublingual
salivary glands. The rest of the saliva secretion (10%) is contributed by numerous minor
saliva glands, which exists in labial, buccal, lingual, palatal, and retromolar areas of the oral
mucosa, keeping the mucosa constantly humidified (Dawes et al. 2015). Saliva is composed
of 99% water, a variety of organic substances, and antimicrobial constituents (Humphrey and
Williamson 2001, Dawes et al. 2015). Saliva secretion, regulated by the autonomous nervous
system, is at the highest level immediately before, during, and after eating (Mese and Matsuo
2007). Circadian rhythm affects the variation in salivary flow rates, being highest in the
afternoon and lowest, approximately zero, during sleep (Dawes et al. 2015).
2.3.1 Definitions
The term dry mouth has been used for the conditions of both subjective feeling of dry mouth
(xerostomia) and salivary gland hypofunction (Thomson et al. 1999). Xerostomia is the
subjective sensation of oral dryness (Thomson et al. 1999). Salivary gland hypofunction is
objective, a measurable observation of reduced salivary flow (Thomson et al. 1999). The
newer definition of salivary gland hypofunction takes into consideration both quantity and
quality of saliva (Villa et al. 2015).
Over half of unstimulated whole saliva is produced during the daytime by the submandibular
and sublingual salivary glands, 15-20% by the parotid gland, and the remainder by minor
glands. The main role of unstimulated saliva is to protect and moisten the tissues covering the
surfaces of the mouth and oesophagus (Ship et al. 2002, Mese and Matsuo 2007). Xerostomia
is often but not always related to salivary hypofunction, thus, a person´s sensation of dry
mouth may exist even if the saliva flow rate is normal (Villa et al. 2015). The changed saliva
composition may cause a subjective sensation of dry mouth without objective evidence of
salivary hypofunction (Villa et al. 2015).
The gustatory-salivary, masticatory-salivary, olfactory-salivary, and oesophageal-salivary
reflexes induce stimulated saliva secretion produced mainly by parotid glands during eating
(Mese and Matsuo 2007). The main role of stimulated saliva is in deglutition and digestive
function (Ship et al. 2002, Mese and Matsuo 2007).
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2.3.2 Causes
According to longitudinal studies, xerostomia increases with age (Liu et al. 2012). Saliva is
produced by acinar cells in salivary glands. The number of these cells decreases with age,
being replaced by fat and connective tissue in major salivary glands (Liu et al. 2012).
However, ageing as a cause of reduced salivary flow is confounded by other causes occurring
with age. Many studies have explored ageing and its impact on salivary flow, with conflicting
results (Sreebny 2000, Affoo et al. 2015). According to the comparison made by Smith and
co-writers (2013), the salivary secretion of subjects aged 70 years was significantly different
than in young (aged 20-30 years) or middle-aged participants (40-50 years). They showed that
saliva production in healthy ageing starts to decrease around 50 years. According to the metaanalysis, both unstimulated and stimulated whole saliva flow is lower in older adults than in
younger adults, although there are also conflicting reports in the literature (Affoo et al. 2015).
Some longitudinal follow-up studies on xerostomia show increasing prevalence with age (Liu
et al. 2012). Similarly, results of Swedish longitudinal and cross-sectional studies suggest that
xerostomia increases with age and the prevalence continues to increase at least to the age of
80 years (Johansson et al. 2020).
Dehydration decreases saliva secretion (Ship and Fisher 1997). A thirst feeling decreases with
age (Tilvis 2016), and an older person may not replace the loss of water, thus being more
prone to dehydration and reduced saliva secretion. Especially those with diseases and taking
drugs may develop acute or chronic dehydration, which may predispose to salivary gland
hypofunction (Ship and Fischer1997).
However, more often than age alone, medications of older people cause the complaint of dry
mouth (Liu et al. 2012). Polypharmacy has been suggested to be a reason for dry mouth (Villa
et al. 2015). Ageing with increasing number of diseases and the use of medications with
xerogenic potential as a side-effect influence salivary flow (Liu et al. 2012). Over 400 drugs
may have potential xerogenic side-effects (Ship et al. 2002). These include antidepressants,
anticholinergics, antispasmodics, psychotropics, antihistamines, antihypertensives, sedatives,
cytotoxic agents, and skeletal muscle relaxants (Ship et al. 2002, Liu et al. 2012).
Radiation therapy for head and neck cancer may cause salivary gland hypofunction. The
parotid gland is especially sensitive to radiation and its function may be impaired (Liu et al.
2012). According to a recent study, 90% of participants receiving chemotherapy treatment for
cancer report oral side-effects, most commonly xerostomia (Garcia-Chias et al. 2019).
Dry eye and dry mouth are common symptoms of Sjögren’s syndrome or sicca syndrome (Liu
et al. 2012, Baer and Walitt 2018). Neurological diseases may also underlie xerostomia.
Decreased submandibular salivary flow of Alzheimer’s patients compared with controls was
reported in the literature review of Affoo and co-authors (2013). In patients with Parkinson’s
disease, decreased salivary flow is common, although they may often drool due to SWD
(Pedersen et al. 2002).
Mastication stimulates the secretion of salivary glands. The salivary flow rate may diminish
when the diet becomes softer and more liquid, requiring lower bite force or mastication
performance (Sreebny 2000). Loss of teeth, poor condition of remaining teeth, caries and
periodontal disease, pain, or other clinical conditions may lead to selection of a softer diet, as
described in the previous section (Sreebny 2000). Yeh and co-authors (2000) found a positive
relationship between bite force and salivary flow after adjustment for age and gender.
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2.3.3 Assessment
As dry mouth is defined both as a person’s subjective feeling of dryness in the mouth and
hypofunction of salivary flow, the assessment methods also differ. An oral interview or a
questionnaire with one or more questions can be used to determine whether a person feels
symptoms of xerostomia. The single question of whether a person has dry mouth with yes/no
response alternatives is often among other questions regarding oral health (Screebny 2000,
Pajukoski et al. 2001).
The assessment of hypofunction of salivary flow is made by measuring the quantity of
unstimulated saliva flow and/or stimulated saliva flow (Thomson 2005). The mean flow rate
of unstimulated/resting whole saliva is from 0.3 mL to 0.4 mL, with a wide standard deviation
(Dawes et al. 2015, Villa et al. 2015). When the unstimulated resting saliva flow is under 0.1
mL/min, salivary hypofunction is confirmed (Villa et al. 2015). Stimulation of the flow for
testing is made by gustatory or masticatory stimulation using citric acid or chewing paraffin
wax before collecting the saliva (Thomson 2005). The cut-off point for salivary gland
dysfunction in chewing-stimulated whole saliva is usually at a flow rate <0.5-0.7 mL/min
(Villa et al. 2015).
These rates merely provide guidance because of the wide variability in secretion among
healthy persons across the lifespan, in unstimulated secretion ranging from 10- to 100-fold,
and in stimulated secretion ranging from 10- to 20-fold (Ship et al. 2002).
2.3.4 Prevalence of dry mouth
Generally, over one-third of the population aged at least 65 years suffers from xerostomia
occasionally or constantly (Ship et al. 2002). According to the systematic review of
population-based samples in 13 studies, the prevalence ranged from 1% to 65% (Orellana et
al. 2006). The prevalence of xerostomia or measured salivary gland hypofunction (SGH) is
even higher in institutionalized settings, ranging between 20% and 72% (Liu et al. 2012).
When both are assessed in the same population, the prevalence rates of xerostomia and
salivary gland hypofunction may not differ much (Liu et al. 2012), although some studies
suggest that xerostomia is more prevalent than SGH (Ohara et al. 2020). In a systematic
review including 13 articles on measured hyposalivation, the prevalence rates varied between
12% and 75% (Pina et al. 2020). The samples in these studies were generally fairly small. Due
to the lack of studies based on representative samples of the general population, wide variety
in sample sizes, and various ways of asking subjective symptoms, the results of the
prevalence of xerostomia are not conclusive (Sreebny 2000, Orellana et al. 2006). A later
review of Liu and co-writers (2012) reported the prevalence of xerostomia among community
dwellers to range from 17% to 42%. Among hospitalized older people, the prevalence of
xerostomia varied from 52% to 60% (Liu et al. 2012). Table 5. shows that the prevalence in
long-term care facilities varied according to populations and used methods. The prevalence of
xerostomia in LTC tested with questionnaires varied from 27% to 78% (Gerdin et al. 2005,
Hupperz et al. 2017).
Few studies have explored salivary gland hypofunction in representative samples. The
prevalence of salivary gland hypofunction in community dwellers is 16%-22% and in
hospitalized older people 17-50% (Liu et al. 2012).
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N=50, 78 y
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Putten et al.
2011,
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Questionnaire
Measurement of
resting and
stimulated saliva

SGH: (<0.05 g/min)
Xerostomia: 2
questionnaires
(VAS and Fox)
Questionnaire

7-question index for
xerostomia

Questionnaire

Methods
Questionnaire
Saliva flow tests

Xerostomia:
Mild xerostomia:
32%; Marked
xerostomia: 31%
Xerostomia:
44% (SGH)
78% (VAS)
54% (Fox)
Xerostomia:
Low level: 49%
Medium level: 30%
High level: 20%
Xerostomia: 52%
SGH: Resting: 24%
Chewing stimulated:
60%
Acid stimulated: 18%
Xerostomia
37%

Prevalence
Xerostomia:
All: 72%
I: 71%
NH:71%
H:82%
Xerostomia:43%

There was no gender or age difference in xerostomia, but whole saliva secretions were lower in
women than in men and in older residents than in younger residents. The total number of drugs and
the use of hyposalivation-related medications were associated with SGH. Xerostomia was
significantly negatively associated with resting saliva.

Xerostomia was not associated with gender, age, medical conditions, or life satisfaction. Xerostomia
was significantly associated with poor OHRQoL.

Xerostomia associated with difficulties in speaking, decreased taste perception, impaired QoL. Both
xerostomia and SGH significantly associated with poor OHRQoL.

Xerostomia was associated with poor oral health and chewing problems. Xerostomia was not
associated with age, but mean number of prescribed medications was significantly associated with
severity of xerostomia. Xerostomia was significantly associated with OHRQoL.

Xerostomia was not associated with age or gender. The mean number of drugs was higher among
those with xerostomia than among those without.38% reported chewing problems and 46% problems
in eating specific foods e.g., meat or raw vegetables.

Associated factors
Xerostomia associated with reduced salivary flow. No association with age, gender, or
edentulousness. Xerostomia associated with chewing and swallowing problems, food sticking to
throat, and avoidance of certain foods. Those with xerogenic drugs more often had xerostomia.

Long-term care geriatric
Questionnaire
Age and use of anticholinergic drugs were associated with xerostomia. The total number of drugs
wards
was not associated with xerostomia.
N=769, 85 y
Nursing home
Questionnaire
Xerostomia
Total: 26% chewing problem, 11% dysphagia and 10% eating problems due to teeth problems.
N=3220, 84 y
(sometimes, always)
Among malnourished patients:33% had xerostomia, 17% dysphagia and 21% eating problems.
Psychogeriatric, (Psy):
Total: 29%
Psy: 29%
(n=1121)
somatic (So) (n= 2099)
So: 27%
wards
OHRQoL=oral health-related quality of life, SGH=salivary gland hypofunction, VAS= Visual Analogue Scale, Fox, see Fox et al. 1987

Geriatric care centre,
various levels of care.
N=255, 83 y

Matear et al.
2006
Canada

Desoutter et
al. 2012
France
Huppertz et
al. 2017,
Netherlands

Service-house residents,
N=41, 85 y

Long-term care settings
N=225, 83 y

Setting, N, mean age
Independent living (I):
n=322, Nursing home
(NH) n=132,
Hospitalized (H) n=75
N=529, average age 70 y
Residential homes
N=257, 84 y

Gerdin et al.
2005
Sweden

Kossioni and
Karkazis
1999
Greece
Locker 2003
Canada

Study
Loesche et
al.
1995
USA

Table 5. Xerostomia or salivary gland hypofunction (SGH), its prevalence, and associated factors in long-term care settings

2.3.5 Associated factors
Saliva, secreted as continuous unstimulated flow at rest and as stimulated at mealtimes, has
critical functions for maintaining oral and general health. However, often decreased flow is
asymptomatic. Dry mouth is associated with mucosal changes, halitosis, sensation of burning
mouth, changes in taste, or discomfort in wearing dentures (Villa et al. 2015).
In many studies, xerostomia is more prevalent among women than men in the general
population (Sreebny 2000, Orellana et al. 2006). According to a Swedish study, xerostomia is
age-related among subjects aged over 60 years, increasing almost linearly with age (Nederfors
et al. 1997). Similar results of increasing prevalence with age were reported by Orellana and
colleagues (2006) in their review of population-based studies, but the authors concluded that
the increase with age is not clear. Xerostomia does increase with age but may be more often
due to the impact of comorbidities and medications (Thomson 2015, Villa et al. 2015). In a
Swedish follow-up study among older community dwellers, night-time xerostomia increased
among women and men from the age of 50 to 70 years, albeit more among women (Johansson
et al. 2020). Furthermore, a large systematic review including 47 studies found that the
quantity of both unstimulated and stimulated saliva flow in older adults was lower than in
younger adults (Affoo et al. 2015).
In long-term care settings, the association between age and xerostomia has not been shown
(Losche et al. 1995, Kossioni and Karkazis 1999, Locker 2003, Matear et al. 2006, van der
Putten et al. 2011 (see Table 5). Moreover, most studies have revealed no association between
gender and xerostomia in long-term care settings (Loesche et al. 1995, Kossioni and Karkazis
1999, Locker 2003, Matear et al. 2006, van der Putten et al. 2011).
Xerostomia is more prevalent among older people with medications than without medications
(Nederfors et al. 1997). A similar association has been shown in long-term care settings
(Loesche et al. 1995, Kossioni and Karkazis 1999, van der Putten et al. 2011).
Xerostomia and salivary hypofunction are more common among frail, institutionalized older
people than among those living in the community (Liu et al. 2012).
Xerostomia is also associated with other oral problems. Salivary gland hypofunction
interferes with homeostasis of the oral cavity (Villa et al. 2015). Salivation helps maintain
oral pH, provides calcium and phosphate ions for remineralization of teeth enamel, and
protects teeth against erosion and caries. Reduction of saliva secretion hinders the protection
of teeth and oral mucosa (Villa et al. 2015). Lack of saliva inhibits cleaning and removing of
microorganisms, desquamated cells, and food debris from the mouth (Dawes et al. 2015). Due
to oral dryness, older people may have more often oral pathologies such as denture-related
pressure ulcers, mucosal lesions, mucositis, and candidiasis (Pedersen et al. 2002).
Eating may be uncomfortable or painful due to oral dryness and mucosal lesions or denturerelated ulcers (Thomson 2015). Especially older people with dentures suffer from a lack of
lubrication provided by salivary proteins (Ship et al. 2002), and this may have an impact on
denture use (Hopcraft and Tan 2010). A continuous thin layer of saliva is needed between
opposing surfaces of teeth and on oral mucosa as a lubricant in speaking, chewing, and
swallowing (Dawes et al. 2015). Saliva softens and lubricates hard foods, protecting the
mucosa in the oral cavity and oesophagus against scratches from the hard surface of foods
(Dawes et al. 2015). This has also been studied in long-term care settings, where older people
with xerostomia or only little saliva in the mouth complain that their cheeks stick to their teeth
or food sticks in the throat. They may avoid eating dry, crunchy, and sticky foods (Loesche et
al. 1995). It has also been suggested that xerostomia in long-term care settings is associated
with poor oral health and chewing problems (Locker et al. 2003). In long-term care, such
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complaints as reduced sense of taste, painful aching in the mouth, and discomfort in eating
foods are common and impact the quality of life of older people (Gerdin et al. 2005) (Table
5).
Dry mouth is associated with difficulty in chewing and swallowing (Pedersen et al. 2002,
Dawes et al. 2015). Saliva contains mucins and other glycoproteins that help to bind a bolus
from masticated food particles, making it easier to swallow. Salivary hypofunction
compromises swallowing due to hindering moisturizing and lubrication of food particles in
order to form a coherent and slippery food bolus (Dawes et al. 2015). Older people with
xerostomia have difficulties in starting swallowing and during swallowing (Loesche et al.
1995). Salivary hypofunction is associated with a decreased sensation of taste, chewing,
SWD, and speaking in both edentulous and dentate older subjects (Samnieng et al. 2012). The
position paper of the Japanese Society of Gerodontology in 2016 suggests that oral dryness is
more likely a prodromal symptom of an overall decrease in oral function than a result of
organic disorders (Minakuchi et al. 2018). Thus, oral dryness should not be underestimated,
as it may be a sign of oral frailty (Liu et al. 2012, Minakuchi et al. 2018, Ohara et al. 2022).
Dry mouth is disadvantageous for the well-being of older people, and it limits daily life both
emotionally and socially (Locker 2003), decreasing the ability to speak clearly and eat with
enjoyment due to a loss of taste and difficulties in chewing and swallowing (Dawes et al.
2015). Salivary hypofunction is associated with higher rates of anxiety and depression
(Iwasaki et al. 2016). Xerostomia debilitates the quality of life of older residents in
institutional care (Locker 2003, Gerdin et al. 2005, Matear et al. 2006). Dry mouth is
associated with poor OHRQoL (Locker et al. 2003, Gerdin et al. 2005, Matear et al. 2006).
Decreased saliva secretion results in diminished taste sensation since saliva acts as a solvent
of taste substants and enables interaction with taste receptors (Dawes et al. 2015). Therefore,
decreased taste stimulation and altered sensation may lead to decreased appetite and a change
in the quantity, quality, or variety of the diet of older people, thus impacting nutritional status
(Muñoz-Gonzáles et al. 2018). Complaints of dry mouth were associated with lower BMI and
anthropometric measures (Dormenval et al. 1998). Xerostomia and salivary hypofunction
may also be associated with several nutrients (Iwasaki et al. 2016, Lee et al. 2020). The
association between hyposalivation and decreased intake of nutrients was found even after
adjustment for the condition of teeth or use of dentures (Iwasaki et al. 2016). The decreased
intake of vegetables was related to decreased intake of vitamins and minerals and decreased
intake of fish or shellfish to decreased polyunsaturated fats (Iwasaki et al 2016). The intake of
water of those suffering from xerostomia might be lower than that of individuals without
xerostomia (Lee et al. 2020). According to the systematic review of Muñoz-Gonzáles and coauthors (2018), most of the reviewed studies found an association between salivary
hypofunction and alterations in food processing such as in mastication, swallowing, or taste
sensations. According to the same systematic review, decreased salivary flow was associated
with malnutrition.
2.3.6 Prognostic significance
Most of the studies of dry mouth have been cross-sectional and conducted among older
community-dwelling people. To my knowledge, there are no longitudinal studies regarding
dry mouth among institutionalized residents. Thus, the prognostic significance of dry mouth
has not been explored among older people in LTC settings.
In a three-year follow-up of older British community dwellers (N=1622), Ramsey and
colleagues (2018) found that the risk being frail increased with severity of symptoms of dry
mouth.
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In recent follow-up study, Japanese community-dwelling adults (N=609) aged ≥ 65 years at
baseline were followed up for five years by Ohara and colleagues (2022). Xerostomia was a
significant predictor of physical frailty (adjusted HR 1.65, 95% CI 1.09-2.52).
Japanese older community dwellers (>70 years, N=600) were followed up for 10 years by
Iwasaki and co-authors (2018b). Salivary hypofunction was a significant predictor of allcause mortality (HR 1.71, 95% CI 1.01 - 2.89) among men. By contrast, no association was
found among older Japanese women.
2.4 Burden of oral symptoms
Earlier sections have described separately how oral symptoms, such as chewing problems,
SWD, and dry mouth, are prevalent among residents in institutional care and how they
adversely impact older peoples´ eating habits and social life. The concept of oral symptoms is
used according to the model of Locker (2003), who states that oral symptoms, resulting from
different oral diseases or disorders, can compromise physiological and psychosocial
functioning and lead to negative health perceptions and quality of life. All of these oral
symptoms are associated with residents´ nutrition due to difficulties in eating. This section
describes the burden of oral symptoms, with oral problems often accumulating and
overlapping. The burden of oral symptoms consists of the situation where chewing problems,
dry mouth, and SWD occur together and may be intertwined.
2.4.1 Concepts
The World Dental Federation (FDI) defines oral health as multifaceted, including the ability
to speak, smile, smell, taste, touch, chew, swallow, and convey a range of emotions through
facial expressions with confidence and without pain, discomfort, or disease of the craniofacial
complex (Glick et al. 2016).
The concept regarding several oral health problems occurring simultaneously has been
presented by researchers in various ways. The Japanese Society of Gerondontology defined
the concept of oral hypofunction with seven signs or symptoms: oral uncleanness, oral
dryness, decline in occlusal force, decline in motor function of tongue/lips, decline in tongue
pressure, decline in chewing function, and decline in swallowing function (Minakuchi et al.
2018). Co-occurrence of three or more symptoms fulfil the criteria of oral hypofunction. They
stated that these symptoms often overlap, and oral hypofunction and malnutrition are closely
related. Furthermore, they proposed that the prognosis of oral hypofunction and the effects of
treatments of oral hypofunction should be clarified by further studies (Minakuchi et al. 2018).
Some researchers simply use the term oral health when determining the prognosis of burden
of mouth diseases/symptoms (Hakeem et al. 2019). A British study exploring the association
between oral health and frailty included in their concept of oral health the number of teeth,
periodontal disease, subjective oral health, dry mouth, sensitivity to hot, cold, and sweet, and
perceived difficulty in eating (Ramsay et al. 2018). Castrejón-Pérez (2017) and colleagues
included in their definition of oral health the following parameters: utilization of dental
services, presence of xerostomia, number of natural teeth, use of removable dentures,
presence of severe periodontitis, and presence of root remnants.
A new concept of oral frailty has been suggested recently in Japan (Tanaka et al. 2018).
According to the Japan Dental Association, the term oral frailty consists of a series of
phenomena and processes characterized by vulnerable oral health status due to age-related
changes in different oral health conditions (e.g., number of teeth, oral hygiene, oral functions).
Reduced interest in oral health with decreased physical and mental reserve capacity, may lead
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to decline eating function (Iwasaki et al. 2021). Morley (2020) suggested the following
symptoms be included: dysphagia, eating difficulty, no recent dental care, tooth/mouth pain,
change in food selection, and lesion/sore in mouth. However, there is no consensus on which
symptoms and signs should be included in the concept of oral frailty (Hiltunen et al. 2021). In
Japan, the term oral frailty is used for educating the public on the importance of oral function
(Iwasaki et al. 2021).
2.4.2 Prevalence
The prevalence of each of the oral symptoms among residents in institutional care has been
presented separately in a number of studies (see Tables 2, 4, and 5). However, even though
their occurrence has been explored in tandem, their co-occurrence or overlapping has rarely
been investigated.
Some studies have cross-tabulated two oral symptoms. Studies of dry mouth seem to
investigate most often simultaneous chewing and swallowing problems. Of those suffering
from xerostomia, 38-73% suffer simultaneously from chewing problems (Kossioni and
Karkazis 1999, Locker et al. 2003). Loesche and co-writers (1995) report complaints of
xerostomia among dental clinic patients and long-term care residents. Those with xerostomia
more often had chewing difficulties and difficulties in swallowing than those without
xerostomia. Chewing and swallowing difficulties often co-occur among residents in
institutional care (Saarela et al. 2014, Streicher et al. 2018). According to Streicher and
colleagues (2018), chewing problems were 10 times more likely to occur among older people
with dysphagia than in their peers without dysphagia. They also described chewing problems
as an “oral phase” of dysphagia, thus, as the co-occurrence of chewing and swallowing
problems. Several other studies have suggested that two or more oral symptoms tend to
accumulate (Park et al. 2013, Streicher et al. 2018). Accoupled oral symptoms make preparing
the bolus difficult due to decreased chewing ability and reduced saliva, both of which make
swallowing more difficult and older people more prone to OD (Christmas and Rogus-Pulia
2019).
2.4.3 Prognosis
Hägglund and co-writers (2019) explored dysfunctional swallowing and poor oral health and
their associations and mortality. They reported that simultaneous occurrence of both factors
predicted higher mortality than each alone.
In a recent review, Dibello and colleagues (2021) categorized four oral health items and their
associated indicators of frailty. They named chewing, swallowing and saliva disorders as one
of four categories impacting frailty. They suggested that chewing, swallowing, and saliva
disorders together have a 20% predictive role in assessing frailty, with chewing difficulty
being most often associated with frailty (11%), followed by swallowing difficulty (5%) and
dry mouth (4%) (Dibello et al. 2021). None of the reviewed articles explored the effects of
overlapping symptoms and their associations with frailty.
2.5 Malnutrition and oral health problems
Malnutrition develops as a continuum of inadequate diet and changes in body composition
(Vellas et al. 1999). Maintaining good nutrition is essential for healthy ageing. It denotes
adequate intake of energy and macro- and micronutrients. Older people are heterogeneous
regarding functional abilities or having comorbidities or medications. Their needs for nutrient
intake often differ. Some have increased energy or nutrient needs due to diseases, whereas
they simultaneously may have reduced food intake. If the requirements and intakes of
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nutrients are not in balance, it disrupts the equilibrium and leads to nutrition deficiencies.
Prolonged inadequate food intake, poor quality of diet, diseases, or insufficient absorption
result in deficiencies in nutrient intake. These consequences among older people may lead to
malnutrition (Nicolas et al. 2001).
Oral health problems complicate eating and adequate intake relative to nutrient needs. These
problems may progress to malnutrition. Chewing and swallowing problems and decreased
saliva secretion are thus critical for normal daily intake of sufficient energy and essential
nutrients. The most recent review revealed that inadequate and poor quality of diet due to
poor oral function, such as decreased ability to chew and swallow, has a potential relationship
with malnutrition (Iwasaki et al. 2021). Oral health deteriorates along with many age-related
diseases and has a major impact on nutrition (see Sections 2.2. and 2.3).
Malnutrition in older people is a long process. Many challenges in eating progress to an
inadequate nutrient intake. Malnutrition can have treacherous consequences when it goes
unrecognized and untreated. It may lead to poor prognosis of diseases, reduced health-related
quality of life, increased morbidity and mortality, and increased institutional care (Guigoz
2006). Unintentional weight loss, loss in muscle mass, and development of frailty are
common in this vulnerable population (Fried et al. 2001, Bauer et al. 2013). It is important to
emphasize that “risk of malnutrition” should be identified by screening tools (usually
combining weight loss, reduced food intake, and diminished disease activity) because it is a
condition related to increased morbidity and mortality (Cederholm et al. 2019).
2.5.1 Definition and assessment of malnutrition
There are many definitions for malnutrition. The European Society for Clinical Nutrition and
Metabolism defines malnutrition as “a state resulting from lack of uptake or intake of
nutrition causing altered body composition (decreased fat free mass and body cell mass),
leading to diminished physical and mental function and impaired outcome from disease.”
(Cederholm et al. 2017).
Assessment of nutrition includes a two-step approach. Firstly, malnutrition is screened with a
validated screening tool. Secondly, the diagnosis and severity of malnutrition should be stated
(Cederholm et al. 2019). The severity of malnutrition includes phenotypic criteria (weight
loss, low BMI, reduced muscle mass) and aetiological criteria (reduced food intake,
inflammation, disease burden). Recently, the Global Leadership Initiative on Malnutrition
(GLIM) published diagnostic criteria for malnutrition.
In institutional settings, residents have been most frequently assessed for malnutrition with
the Mini Nutritional Assessment (MNA). MNA contains a short form (MNA-SF) and a
complete MNA (Vellas et al. 1999). MNA is a specific well-validated screening method for
early detection of malnutrition or the risk of malnutrition in older people (Guigotz et al. 2002,
Bauer et al. 2008, Kaiser et al. 2010). According to MNA scores, nutritional status is
classified into one of three groups: presence of malnutrition, risk for malnutrition, or presence
of good nutrition. MNA is recommended as part of comprehensive geriatric assessment
(Kaiser et al. 2010). The European Society of Clinical Nutrition and Metabolism (ESPEN)
recommends screening older people with either MNA or MNA-SF and thereafter using the
chosen form at regular intervals (Cederholm et al. 2017, Volkert et al. 2019). Caregivers can
use MNA frequently for early detection of a resident´s declining nutritional status and need
for intervention. It can be used widely in various settings in the community, acute care, or
long-term care (Vellas et al. 1999, Guigoz 2006). Weight loss has also been used as a method
to screen risk of malnutrition among residents in LTC (Jukic Peladic et al. 2019, van der
Maarel-Wierink 2014). Body mass index (BMI) is another tool to screen malnutrition (Mojon
et al. 1999, Rauen et al. 2006, Challa et al. 2007, Tannen et al. 2012, Hupperz et al. 2017,
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Streicher et al. 2018), but it is considered insensitive as many older people may be “fat-frail”
(Morley et al. 2005). In addition, the definitions of malnutrition according to BMI vary
between studies due to different cut-off values used as thresholds for malnutrition
(Namasivayam and Steele 2015).
Recording food is a component of assessment methods of food intake (Shim et al. 2014). By
keeping a record of quality and quantity of foods and beverages, it is possible to observe or
measure participants’ actual intake of served meals. The amounts of consumed food may be
determined with a scale or with measures used in the household such as cups, slices, or
spoons. The assessment methods may be prospective or retrospective. A one-day food diary
and observation at mealtimes are examples of prospective assessment methods (Dao et al.
2019). Under- or overreporting may occur at the subjective self-report level, thus being prone
to errors. Older people living in institutional care have rather similar diets, and records kept
by caregivers may correct errors.
2.5.2 Prevalence of malnutrition
Malnutrition, which could be reported as disease-related comorbidity, is very common in
every health care setting according to a meta-analysis including a total of 240 studies (N=113
967) worldwide (Cereda et al. 2016). There was significant difference in the prevalence of
malnutrition according to MNA of older people, related to living and functioning and
dependence of care level: in community 3%, among outpatients 6%, among those with homecare services 9%, in hospital 22%, in nursing homes 18%, in LTC facilities 29%, and in
rehabilitation 29% were malnourished. Of 44 studies from nursing homes, 34 focused on
malnutrition, and of 23 LTC studies, 19 focused on malnutrition. The prevalence of
malnutrition in Europe, according to MNA, was in nursing homes 18% and in LTCFs 30%. In
addition, nearly 50% of residents in nursing homes and in LTCFs were at risk for malnutrition
according to MNA (Cereda et al. 2016). Namasivayam and Steele (2015) estimated a
prevalence of malnutrition of 33% in a pooled data of heterogeneous samples of 274 017
participants across 8 LTC studies.
In Finland, similar differences were found according to MNA in the prevalence of
malnutrition of participants in various settings. The prevalence of malnutrition according to
MNA in different settings in Helsinki was in the community 8%, in service housing 13%, in
nursing homes 28%, and in LTC wards 56% (Soini et al. 2011). The corresponding figures of
those being at risk of malnutrition were 86%, 65%, 60%, and 41%, respectively.
2.5.3 Associations of oral health problems with malnutrition
Oral problems–SWD, chewing problems, and dry mouth—make eating more difficult, as
described in the previous sections. Difficulties in eating due to oral problems prolong the
eating time and increase the need for more assistance in feeding during mealtimes. Table 6
describes the relationship between various oral health problems, mastication, and
malnutrition. The studies suggest a strong relationship between poor oral health and
malnutrition in LTC.
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NH, N=192, 84 y, 80%
female

Nordenram et al.
2001
Sweden
Suominen et al.
2005
Finland
Rauen et al. 2006
Brazil

100 NHs, N=1094, 85 y,
74% female

AGU, N=134, 85 y, 40%
female
Pneumonia patients
admitted from NH (32%)
and own home (64%)

Challa et al. 2007
USA

Dion et al. 2007
France

Cabré et al. 2010
Spain

Institutional care, N=187,
81 y, 80% female

NHs:N=2036, 83 y, 81%
female. LTCH: N=1052,
81y, 75% female
NHs, N=128 514
Age>60 y, 74% female

Soini et al. 2006
Finland

Free living (N=753) and
institutionalized (N= 196)
Mean age n.a.; female n.a.

Sheiham and Steele
2001 UK

NH, N=2424, 82 y, 81%
female

Institutionalized residents
N=324, 85 y, 70% female

Mojon et al. 1999
Switzerland

Lamy et al. 1999
Belgium

Blaum et al. 1995
USA

Setting, N, mean age,
females
202 NHs, N=6832,
Age: 49% ≥85 y
73% female
Institutional care, N= 120,
mean age 81 y, 76%
female

MNA
Swallow test
Geriatric assessment

MDS
BMI
Undernourished=BMI<18.5
Oral examination, MNA

Nurses’ assessment of oral
status, MNA

Clinical oral examination,
chewing capacity, RAI
(nutrition, dental status)
MNA
Questionnaire (item on
SWD)
Oral examination, BMI

Clinical oral examination,
survey, 4-day dietary
record

Clinical oral examination,
BMI, and serum albumin

Clinical oral examination,
MNA, serum albumin,
questionnaire on eating
habits

MDS questionnaire, BMI

Methods

Of undernourished residents (n=15 556), 34% had chewing problems vs. 24% of
those in good nutrition. Both chewing problems and swallowing problems were
associated with malnutrition.
MN increased significantly (OR 1.15) when masticatory
percentage (numerical estimation of functional status of teeth) decreased by 10
points (equivalent to loss of two molars).
Of sample, 55% had SWD and 27% had MN. Patients with OD and signs of
aspiration were more frequently admitted from NH. Patients with OD were older,
showed lower functional status, higher prevalence of MN, comorbidities, and
after discharge more often needed residential care than those without aspiration.

Nutritional status associated with dentition status and number of oral health
problems. Increasing number of oral symptoms was associated with malnutrition.

Compromised oral functional status was associated with lower BMI but not with
lower albumin level. Compromised oral functional status was associated with
dependency.
Residents in institutions reported difficulties eating some food items. Differences
between edentate and dentate subjects in institutions were rather small. The mean
intakes of most nutrients were lower than among those in the home-dwelling
sample.
29% were unable to chew due to loss of occluding posterior teeth. They had
lower BMI, worse nutrition, and more disability and cognitive decline. Decreased
chewing capacity was associated with protein energy malnutrition and early MN.
14% had SWD, 29% had MN, Strong relationship between SWD and MN (OR
3.03). Impaired functioning, eating less than half of food portion, SWD, and
dementia were the strongest predictors of malnutrition.
48% had compromised dental status. BMI<18.5 was associated with
compromised dentition.

Of participants, 61% had oral problems, 22% chewing problems, 28% eating
dependency, and 21% poor oral intake. Chewing problems were associated with
low BMI (OR 1.32) and weight loss (OR 1.44).
Of edentulous subjects (61%), 21% were without dentures and 16% with only one
complete denture. They had significantly lower MNA than edentulous subjects
with two complete dentures. Those with chewing problems (53%) ate mashed
food and had lower MNA scores than those with normal diets.

Findings

Table 6. Oral health problems and associated factors related to nutrition in long-term care facilities

Study, country

Patients with OD
had more severe
pneumonia with
poor outcomes
(mortality).

15% had SWD.

Only 2.5% of
subjects had low
albumin level,
indicating low
sensitivity.

Comments / other
results
25% had BMI<19.4
kg/m2

Questionnaire on
symptoms and signs, BMI

NH, N= 3220, 84 y, 70 %
female

LTC
N=639, 87 y
69% female
NH, N=23 549,
Age: 85 y (79-90%),
76% female

NH
N=1490, mean age 84 y,
72% female

NamasivayamMacDonald et al.
2017, Canada
Streicher et al. 2018
19 countries
926 NHs

Jukic Peladic et al.
2019
Italy

12 NHs, N=332, 84 y, 78%
female

ALF, N= 1369, 83 y, 79%
female

AGU, Hospital
N=1662, 85 y, 62% female

H,(Dementia patients)
N=255, mean age 84 y, 62%
female

Izawa et al. 2014
Japan

Saarela et al. 2014
Finland

Carrión et al. 2015
Spain

Espinosa-Val et al.
2020,Spain

Longitudinal studies

Questionnaire
BMI, weight loss

NH
N=8119, 84 y, 74% female

Van der MaarelWierink et al. 2014
Netherlands
Huppertz et al. 2017
Netherlands

V-VST
MNA-SF

Questionnaire, MNA,
Nurses’ assessment of oral
status
V-VST
MNA

MNA-SF, Interviews,
observation, records

MDS, Clinical evaluation
+interview of swallowing
Weight loss

SGA. Screening tool for
acute neuro-dysphagia
(STAND)
Questionnaire
BMI

Questionnaire
Medical records
BMI

NH, N=5521, 85y, 80%
female. Hospital (H):
N=2930, 67 y, 54% female

Tannen et al. 2012
Germany

Methods

Setting, N, mean age,
females

Table 6. continued….

Study, country

47% had OD, and, of them, 45% had MN vs. those without OD 12%. Dysphagia
shares same poor outcomes with malnutrition: high prevalence of geriatric
syndromes, same comorbidities, and poor functional capacity. OD increased the
length of stay in hospital.
86% had OD and 52% had MN. Patients with OD were older, had poorer
functional capacity, and greater severity of dementia than those without OD. At
the 18-month follow-up higher rates of mortality among those with OD.

Poor chewing ability (n=46) at baseline was associated with development of
malnutrition in the crude model but not in the adjusted model during the 2-y
follow-up.
Edentulousness without prosthesis was associated with malnutrition, oral
symptoms, and infrequent use of oral care services.

In multivariate analysis,
dentition status did not
predict mortality.
OD and MN strong
predictors for
hospitalization and
mortality.

2-y follow-up

Dysphagia varied: lowest
4% in Turkey and
highest 48% in Poland.

59% of malnourished
suffered at least of one
oral problems
With SWD, longer
mealtime duration

NH: 17% of residents undernourished (BMI≤20 kg/m2), and, of them, 18% had
SWD. H: 9% of patients had undernutrition, and, of them, 11% also SWD.
Significant predictors of undernutrition in NH were loss of appetite, chewing, and
swallowing problems.
9% had SWD and 18% had MN. Residents with subjective dysphagia were
younger, more dependent on care, higher proportions were malnourished, and had
more diseases per subject than those without dysphagia.
12% had MN, 26% had chewing probles,11% SWD, 29% dry mouth. Respective
figures among those with MN were 40%, 17% and 33%. Teeth problems were
associated with higher prevalence of MN.
44% of population had MN and 59% SWD. SWD significantly increased odds for
being malnourished. Co-occurrence of MN and SWD 29%
Prevalence of dysphagia 13% and 11% MN. Dysphagia was associated with
under-nutrition and risk of malnutrition. Weight loss, digestive diseases,
neurologic diseases, dehydration, and antibiotics were related to higher risk of
dysphagia.
13% had dysphagia, and, of them, 15% had weight loss. Dysphagia subjects
treated with artificial nutrition (16%), had more often weight loss. At the 12month follow-up, weight loss of dysphagic residents treated with artificial
nutrition decreased from 17% to 6% and similarly pressure ulcers declined from
35% to 20%.

Comments / other results

Findings

Dysphagia has a profound effect on nutrition status, often resulting in malnutrition and
dehydration, and may compromise nutrition status as a result of diminished capacity to eat or
drink, anorexia, and/or fear of eating. SWD due to limited ability to compensate age-related
changes and as part of reduced formation and lubrication or size of the bolus because of
decreased mastication and hyposalivation makes food intake difficult and may even elicit a
fear to swallow (Mioche et al. 2004, Dawes et al. 2015). Dysphagia often occurs in the older
population in tandem with sarcopenia. Both dysphagia and sarcopenia are associated with the
risk for malnutrition, especially protein-energy malnutrition. Consequences of the dysphagiamalnutrition relationship include weight loss, dehydration, muscle breakdown, fatigue,
aspiration pneumonia, and a general decline in functional status (Ney et al. 2009). Dysphagia
and various oral health problems and their associations with malnutrition are described in
Table 6.
Troubles in mastication due to loss of teeth, unfit dentures, or weakened muscle strength in
the tongue are reasons for avoiding foods difficult to chew (Lamy et al. 1999, Sheiham and
Steele 2001, Peltola et al. 2005, Ferro et al. 2008, Gluhak et al. 2010, Namasivayam et al.
2016). In addition, the changed consistency of food due to poor dentition status and decreased
mastication ability may limit the quantity and quality of the diet, exposing the individual to a
risk for malnutrition (Suominen et al. 2005, Soini et al. 2006, Challa et al. 2007, Dion et al.
2007). Poor mastication with hyposalivation makes it difficult to perceive foods´ textural and
taste properties, which are the main determinants driving a person to eat with pleasure
(Mioche et al. 2004). The desire to eat and enjoy food may be more important factors for
quality of life in older people than in middle-aged adults. The lack of these factors may lead
to poor intake of energy and essential nutrients (Lamy et al. 1999, Sheiham and Steele 2001).
Older people are prone to an imbalance in the need for and intake of nutrients due to little
reserve of nutrients, and thus, are at greater risk of nutritional deficiency and malnutrition.
A recent systematic review did not reveal chewing difficulties to be determinants of
malnutrition (O’Keeffe et al. 2019). Furthermore, conflicting evidence emerged of
swallowing as a determinant of malnutrition. However, most of the included studies were
conducted in the community due to a paucity of LTC studies. However, there is no conclusion
about whether different determinants might be more relevant in different settings (O’Keeffe et
al. 2019). A recent review revealed that inadequate and poor diet quality due to poor oral
function, such as decreased ability to chew and swallow, had a potential relationship with
malnutrition (Iwasaki et al. 2021). SWDs were not included among the factors explored in
relation to malnutrition in that review.
2.5.4 Prognostic significance
According to the results of forementioned studies, many have explored various oral health
symptoms separately and their associations among nursing home residents, but studies
exploring of oral symptoms and their impact on malnutrition, general health, and well-being
of older residents in institutional care are rare. Furthermore, there are relatively few
longitudinal studies examining the prognosis of oral problems and malnutrition co-occurring
simultaneously.
In a longitudinal study, poor chewing ability (n=46) at baseline was associated with
development of malnutrition in a crude model, but not in an adjusted model during a two-year
follow-up (Izawa et al. 2014). Both conditions, OD and malnutrition are strong predictors for
hospitalization and for 6-month and 1-year mortality (Carrion et al. 2015). However, in a
Finnish study, the multivariate analysis of dentition status did not predict mortality (Saarela et
al. 2014).
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2.6 Summary of the literature
Older people residing in LTC more often have SWD than the community-dwelling elderly.
SWDs are associated with Parkinson’s disease, stroke, and dementia. According to previous
studies, SWD has been associated with malnutrition in LTC, and it indicates a poor prognosis
regarding pneumonias, hospital stays, and mortality. However, less is known about how
SWDs are associated with residents’ nutrient intakes, eating habits, and nutritional care in
LTC facilities.
Loss of natural teeth is a common cause of chewing difficulties at old age. Difficulties and
discomfort in eating due to decreased chewing ability may lead to avoidance of foods that are
difficult to chew or swallow. Although chewing problems are common in LTC settings,
studies of their impact on nutrition and nutrient intake among older people in LTC are scarce.
Dry mouth is common among older residents in LTC facilities. Decreased saliva secretion
makes chewing and swallowing difficult and complicates bolus formation.
Adequate nutrition is an important contributor to health and well-being. Hindered eating due
to difficulties in chewing and swallowing increases loss of appetite and may restrict diet
quantity and quality. The reduced food intake may change gradually and go unnoticed as
difficulties in eating increase. Reduced and inadequate nutrition intake among older people
leads to risk of malnutrition and contributes to progression of sarcopenia and frailty.
Nonetheless, the significance of oral problems in this process has received little attention.
SWD, chewing problems, and dry mouth are intertwined and together form the burden of oral
symptoms. This burden may exacerbate the decline in food intake, and it may also indicate
poor prognosis. The oral problems of SWD, chewing difficulties, and dry mouth as
overlapping symptoms among older residents in LTC have not been explored previously.

41

3. AIMS OF THE STUDY AND RESEARCH QUESTIONS

The aim of this research was to investigate the burden of oral symptoms, especially SWD, and
their association with malnutrition and nutrient intakes among residents in institutional
settings. Specific aims were as follows:

1.

To assess the prevalence of SWD and oral symptoms in assisted living facilities and
how they are associated with residents’ characteristics, nutritional status, eating habits,
and nutritional care (Studies I and II).

2.

To explore dentition status and associated factors among residents in assisted living
facilities (Study III).

3.

To evaluate the relationship between nutritional status/nutrient intakes and SWD and
dentition status (Studies II and III).

4.

To explore the relationship between the burden of oral symptoms (chewing problems,
dry mouth, and SWD) and residents’ characteristics, psychological well-being, and
malnutrition (Study IV).

5.

To investigate the association of SWD and burden of oral symptoms with mortality
(Studies I and IV).
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4. SUBJECTS AND METHODS

4.1 Participants
The subjects of this thesis were older residents (65+ years) in long-term care facilities in the
Helsinki metropolitan area. These studies are part of a large project aiming to develop the
nutritional care of long-term care facilities in Helsinki (Soini et al. 2011). Of the residents,
1466 participated in our study in 2007 (Study I). In Studies II and III, the samples consist of
residents aged 65 years or over living in assisted living facilities in Helsinki, who provided
one-day food diary in 2007 (N=345 in Study II, N= 343 in Study III). In 2011, residents
(N=3123) living in assisted living facilities or in nursing homes in Helsinki were participants
in our study (Study IV). See flow charts in Figure 1 and Table 7.
Assisted living facilities provide round the clock nursing care for residents unable to live in
their own home. Assisted living facilities are often more home-like than nursing homes, and
the residents live in their own flats/rooms or alternatively in their own rooms in group homes
that provide care to residents with dementia. The common meal is served for residents in the
dining room or is delivered to their own room. Nursing homes in Helsinki are very similar to
assisted living facilities with respect to resident´s characteristics. Residents are frail and have
comorbidities and disabilities and need round the clock care (Suominen et al. 2014).

Table 7. Characteristics of studies and their participants.

Setting

Study I
Assisted living
facilities in 2007

Study II
Assisted living
facilities in 2007

Study III
Assisted living
facilities in 2007

N
Mean age (years)
Females
Dependent
variables

1466
83
78%
Swallowing
difficulty

345
83
84%
Swallowing
difficulty

343
83
82%
Dentition status

Outcome
measures

Malnutrition,
mortality

Nutrient intakes
mortality

Nutrient intakes
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Study IV
Assisted living
facilities and
nursing homes in
2011
3123
84
77%
Burden of oral
symptoms
(swallowing
difficulty,
chewing
difficulty, dry
mouth)
Malnutrition,
psychological
well-being,
mortality

Refusals or unable to
give consent n=628
Residents in temporary
respite care n=111

M ortality up to 1
year

Data on chewing
problems and
nutrition
n=343 (Study III)

44

Figure 1. Flowcharts of Studies I-III and of Study IV.

M ortality up to 3
years

Data on swallowing
difficulties and
nutrition
n=345 (Study II)

Volunteers to give
food diary

Participants having data on swallowing difficulties,
malnutrition n= 1466 (Study I)

Residents without data
concerning swallowing
difficulties n=9

Residents in assisted living facilities in
Helsinki and Espoo N=2214

2007

M ortality up to 1 year

Burden of oral symptoms
n= 3123
(Study IV)

Residents without
data concerning oral
symptoms n=65

Residents assessed for their nutritional status
n=3188

Refused or unable to give
consent due to dementia
n=1261

Residents in assisted living facilities and in nursing
homes in Helsinki N=4449

2011

4.2 Measures
The data were collected with structured questionnaires in 2007 (Studies I-III) and in 2011
(Study IV) with Mini Nutritional Assessment (MNA) and food diaries (Studies II and III).
Registered nurses most familiar with each resident from each facility received thorough
training to interview and assess the participants. They had the possibility to consult with
researchers about assessments at any time during the study.
The structured questionnaire (Appendix 1 or Appendix 2) comprised sociodemographic
characteristics (age, gender, education, mean length of stay in assisted living facility), current
diagnoses and medications retrieved from medical records, functional and cognitive status,
dentition status, and clinical oral symptoms, including problems in chewing, swallowing, and
dry mouth. Furthermore, in Studies II and III, 1-day food diaries were collected. Nutritionists
provided training to collect these data. Mortality data were retrieved from central registers in
2010 (3-year mortality in Study I, 1-year mortality in Studies II and IV).
Resident’s comorbidities, cognitive and physical functioning, psychological well-being, and
resident’s self-rated health
The Charlson Comorbidity Index was used to calculate the comorbid condition of each
resident. Comorbidities included, among others, cancer, chronic lung diseases, myocardial
infarction, stroke, and dementia. Each comorbid disease and its severity were taken into
account in the weighted index (Charlson et al. 1987).
Participants’ cognitive and physical functioning were assessed with validated questions of the
Clinical Dementia Rating (CDR) (Hughes et al. 1982). Participant’s cognition level was
evaluated with a ‘Memory’ score in the CDR (0=no memory problems, 0.5=possible memory
problems, 1=mild problems, 2=moderate problems, 3=severe problems). In Study I, the score
divided persons into two groups: CDR≤1 and CDR score >1 (cognitive impairment). In Study
III, participants were divided into groups having cognitive impairment (CDR≥1) or not. In
Study II, participants were divided into three groups according to CDR memory (CDR 0-0.5
no or very mild, CDR 1 mild, CDR 2-3 moderate-severe). In Study IV, the score divided
persons into two groups: CDR<2 and CDR score ≥2 (at least moderate cognitive impairment).
A resident’s functional capacity manifests as dependency on activities of daily living (ADL).
This was assessed as ‘personal care’ score CDR ≥2 (resident requiring assistance in dressing,
hygiene, managing personal effects, or requiring considerably help with personal care) in
Studies II-IV (Hughes et al. 1982). In Study I, the participants were divided into two groups
using the cut-off point CDR≥1 (“needs prompting”). Mobility was assessed with two items:
“Is the resident able to walk indoors?” (Study IV) or “Is the resident able to walk outdoors?”
(Study II).
Psychological well-being (PWB) was measured using six questions in Study IV (Routasalo et
al. 2009). Questions were about (1) life satisfaction (yes/no), (2) feeling needed (yes/no), (3)
having plans for the future (yes/no), (4) having zest for life (yes/no), (5) feeling depressed
(seldom or never/sometimes/often or always), and (6) suffering from loneliness (seldom or
never/sometimes/often or always). The PWB score was created from the participant’s
responses. Each question represented 0 points (no in questions 1-4, often or always in
question 5 or 6), 0.5 points (sometimes in questions 5 and 6), or 1 point (yes in questions 1-4,
seldom or never in question 5 or 6). The sum of the points was then divided by the number of
questions the participant answered. Thus, a score of 1 represented the best well-being and 0
the poorest (Routasalo et al. 2009).
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The resident’s self-rated health was inquired in Study IV with the item: “How do you rate
your current health status?” (1=healthy, 2=quite healthy, 3=unhealthy, and 4=very unhealthy).
Subjects answering healthy or quite healthy were considered as having good self-rated health.
The self-rated health was not possible to measure of those unable to answer due to e.g.,
dementia.
Oral symptoms and dentition status
Oral symptoms, such as chewing, SWD, and dry mouth, were inquired by yes/no questions:
“Does the resident suffer from chewing problems?”, “Does the resident suffer from
swallowing difficulties?”, and “Does the resident have a dry mouth?” In addition, pain in the
mouth was inquired with the question “Does the resident have pain in his/her mouth?”.
Nurses had been trained to assess each resident’s oral health status and dryness of the mouth.
The nurse’s assessment of swallowing difficulty was based on bedside assessment and
observation of the resident’s ability to swallow during eating or drinking at mealtimes. Nurses
were trained to detect and record signs of difficulty in swallowing, such as coughing, and to
record a resident’s eating and swallowing problems.
Nurses were also trained to detect and record dentition status. Dentition status was divided
according to the classification of the type of dentition and the replacement of natural teeth into
5 groups: (1) edentulous without dentures, (2) edentulous with complete dentures in the upper
and lower jaws, (3) edentulous with upper or lower complete denture, (4) natural teeth with
one or more dentures (mixed dentition), and (5) natural teeth only.
Nutritional status, nutrient intake, dietary items
Assessment of nutritional status and diet was performed with nutritional assessment (MNA)
and complete one-day food diaries. The registered nurses received one-day training on
assessment of the resident’s nutritional status with MNA. They also received a detailed
written guide.
MNA is widely used and quick and easy to perform, and it is a validated tool to estimate the
nutritional status of older people (Vellas et al. 1999, Guigoz et al. 2006). The Finnish version
of MNA includes 18 items: loss of appetite, weight loss, mobility, presence of acute stress,
presence of dementia or depression, BMI, place of residence, use of medication, pressure
ulcers and other wounds, number of full meals, intake of protein sources, fruit and vegetable
intake and fluid consumption per day, autonomy in feeding, subject’s self-perception of health
and nutrition, health comparison with same-aged peers, and measurements of arm and calf
circumference. The maximum MNA score is 30 points and according to the number of points
yielded, the nutritional status is defined in three groups: 24 to 30 points indicating normal
nutritional status; 17-23.5 points at risk of malnutrition, less than 17 points malnourished
(Guigoz et al. 2002).
Each participant’s BMI was calculated by dividing his/her weight in kilograms by the square
of the height in metres.
A resident’s feeding dependence was inquired with a question with 3 response options: eats
independently/ eats with some assistance/ unable to eat without assistance. The questionnaire
included also an item on whether the participant ate alone or not. The consistency of food
eaten was divided into two groups: normal and soft/liquid or pureed food. The average
portion eaten by a resident was assessed with the question “How much on average does the
resident eat in the main meal?”. Nurses were instructed to estimate this by comparing the
consumed meal with the image of a model portion. The variable was dichotomized as eating
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little (quite little or little) and eating adequately (eats very much, eats quite much, eats
normally). Eating snacks regularly was queried with yes/no questions.
Furthermore, the nurses responded to yes/no questions on whether the participant was
administered protein energy supplements, whether the participant used vitamin D
supplements, and whether the participant was administered energy/protein-rich meals. The
questionnaires also included items regarding constipation, diarrhoea, and vomiting (yes/no).
Food records of one-day food intake were available for each resident in Studies II and III.
Nurses used common household measures (cups, spoons, slices) in estimating food intake and
completed the food diary of each resident under the guidance of a nutritionist. Trained nurses
recorded all food and beverages in the food records at the time the foods were eaten
(Thompson and Byers 1994). The nurses were invited to use the exact brand name and
preparation methods. The limitation of a one- or two-day dietary recall is that there may be
day-to-day variation in nutrient intake, but at the group level this food record should be
adequate (Thompson and Byers 1994, Baranowski 2013). Residents’ energy, protein, and
nutrient intakes were then calculated by the AIVO program (www. aivo.fi).
4.3 Statistical methods
The data were analysed by IBM SPSS (IBM Inc., Armonk, NY, USA), NCSS (NCSS, LLC,
Kaysville, UT, USA), and STATA software 14.0 (Stata Ciro LP, College Station, TX, USA)
statistical programs. The results are presented as means with standard deviations (SDs) or
ranges for continuous variables and as percentages for categorical variables. In Studies I and
II, the participants with and without SWD were compared by using Chi-squared test or
Fisher’s exact test for categorical variables and the Mann-Whitney U-test for continuous
variables. In Studies I and II, logistic regression analyses were used to determine the
independent predictive value of SWDs on mortality with age, gender, nutritional status, and
comorbidities as covariates.
In Study III, dentition groups were compared in three dentition groups: group 1: edentulous
participants without dentures, group 2: edentulous participants with some dentures, group 3:
dentulous participants with or without dentures, by using the Chi-squared test or Fisher’s
exact test for categorical variables, and the continuous variables by using the Kruskal-Wallis
test. Logistic regression was used with age, gender, and comorbidities as covariates to
examine how dentition predicted protein intake, and further analyses were performed by
entering cognition, ADL, and SWD instead of the Charlson Comorbidity Index. P-values
<0.05 were considered statistically significant.
The dietary intakes of residents were compared with the Nordic Nutrition Councils’
recommendations (RIs) (Nordic Nutrition Recommendations 2012). The Average
requirements (In Study II) (ARs) were used as reference values for the adequate intake of
micronutrients. Dietary energy intake was compared with the National Nutrition Council’s
(NNC’s) recommendation (National Nutritional Council 2005).
In addition, in Study IV, participants were divided into four groups according to the number
of oral symptoms, and then the Venn diagram was constructed to illustrate the clustering and
burden of oral symptoms. The demographic and clinical characteristics of participants in the
groups were compared. Statistical significance for the hypotheses of linearity was evaluated
using analysis of variance, the Cochran-Armitage test, or logistic models. In case of violation
of the assumptions (e.g., non-normality), a bootstrap test was used. For evaluating differences
between oral symptom groups, generalized estimating equations with appropriate distribution
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and link function were used. Multivariate forward stepwise ordered logistic was applied to
determine characteristics associated with burden of oral symptoms. To analyse mortality, logrank and Cox regression models were performed. The normality of the variables was tested
with Shapiro-Wilk W-test.
4.4 Ethics approval
All the study protocols have been performed according to Helsinki Declaration. The Ethics
Committee of Helsinki University Hospital and City of Helsinki (Ethical Committee of
Medicine) approved this study. The participation was voluntary. The written consent was
obtained from the participant or from his or her closest proxy before the study procedure
commenced.
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5. RESULTS

5.1 Study I
Study I investigated older people, all living in assisted living facilities in the cities of Helsinki
or Espoo (N=1466). According to the caregivers´ report, 12% (n=173) of participants suffered
from SWD. The characteristics of the population divided according to the presence of SWD
are shown in Table 8. Participants with SWD were more often females and they had resided in
institutional care for longer than those without SWD. According to the CDR memory and
self-care items, those with SWD were more often severely impaired than those without SWD.
Although the CCI did not differ between the groups, caregivers reported more often SWD
among those with COPD or Parkinson’s disease, and more often chronic/recurrent infections.
However, there were no differences in SWD among those with dementia or stroke.
Table 8. Characteristics of participants in Study I.
Variable

p-value1

Swallowing
difficulties
(n=173)

No swallowing
difficulties
(n=1293)

82.9 (7.7)

82.7 (7.8)

0.76

Demographics
Mean age, years (SD2)
Female, %
Mean length of stay in residential care, months (SD)

85.0

77.0

0.017

40.6 (38.5)

33.0 (33.2)

<0.001

78.0

64.3

<0.001

Functioning and comorbidities
CDR2, ”personal” care” >1, %
2

CDR , “memory”>1, %

61.8

51.4

0.009

3.2 (1.4)

3.1 (1.3)

0.10

Dementia, %

62.4

58.9

0.38

Stroke, %

31.2

25.2

0.090

Parkinson’s disease, %

10.4

4.2

<0.001

COPD, %

19.7

13.2

0.022

Chronic or recurrent infections, %

14.0

6.8

0.001

23.9 (4.8)

25.7 (5.2)

<0.001

Eats liquid or pureed food, %

27.9

3.8

<0.001

Eats half or less of the offered food portion, %

32.6

23.5

0.010

Nutritional supplement, %

8.2

2.5

<0.001

CCI3, mean (SD)

Nutrition and nutritional care
Mean BMI4, kg/m2 (SD)

2

Differences between the groups were tested with X test for categorial variables and Mann-Whitney
U-test for non-normally distributed continuous variables; 2 CDR=Clinical Dementia Rating Scale
(Hughes et al. 1982); 3 CCI= Charlson Comorbidity Index (Charlson et al. 1987); 4 BMI=Body Mass
Index; SD= Standard deviation.
1

Those with SWD were more often malnourished than those without SWD (see Figure 2). In
addition, the BMI scores of residents with SWD were significantly lower than those for
residents without SWD. Those with SWD ate more often soft-pureed or liquid food and
smaller portions in main meals and but, consumed less fluids per day. They were administered
more often nutritional supplements.
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Figure 2. Nutritional status of residents according to MNA in groups with and without SWD.
MNA=Mini Nutritional Assessment (Vellas et al. 1999), NSWD = those with no SWD,
SWD= those with SWD.

Mortality
Residents with SWD had more often serious outcomes than residents without these
difficulties. Over half (55%) of residents with SWD and less than half (42%) of residents
without SWD died during the three-year follow-up. When logistic regression analyses were
used with age, sex, comorbidities, and MNA as covariates, SWDs predicted mortality
(OR=1.49, 95% CI=1.04-2.12). Poor nutrition status, i.e. being malnourished, assessed with
MNA was also a strong predictor for mortality (OR=3.33, 95% CI=2.19-4.97).
2 Study
y III
5.2
According to nurses’ reports, 14% (n=48) of residents suffered from SWD (see Table 9). The
general health of participants with SWD was poorer than that of those without SWD. Those
with SWD had a higher number of comorbidities according to the CCI and they were more
often diagnosed with a prior stroke. In this sample, there were no differences between the
groups in the proportions of dementia or Parkinson’s disease. Those with SWD had more
often malnutrition than those without SWD. They also had more often chewing problems and
they were more often administered protein energy supplements.
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Table 9. Characteristics of participants in Study II.
Variable

p-value1

Swallowing
difficulty (n=48)
(N=48)

No swallowing
difficulty (n=297)
(N=297)

84.4 (6.4)

83.1 (7.4)

0.25

83.3

83.5

0.98

10.7
8.5
80.9

19.3
15.0
65.7

85.1
2.8 (1.6)

43.2
2.3 (1.4)

Dementia, %

85.4

77.4

0.21

Parkinson’s disease, %

2.1

6.1

0.26

Prior stroke, %

37.5

21.9

0.019

52.1
41.7
6.3

16.8
67.7
15.5

22.3 (4.3)

25.9 (4.8)

<0.001

12.5

3.4

0.005

66.7
18.8

19.2
16.8

<0.001
0.74

Demographics
Age, years, mean (SD)
Females, %
Health and functioning
CDR2,”memory”, %
0 – 0.5
1
2-3
CDR2,”Personal care” >2, %
CCI3, mean (SD)

0.12

<0.001
0.042

Nutrition and nutritional care
MNA4
<17
17 – 23.5
>23.5
BMI5, mean kg/m2 (SD)
Use of protein energy supplements, %

<0.001

Oral symptoms, %
Chewing problems
Dry mouth

1
Differences between the groups were tested with X2 test for categorical variables and Mann-Whitney
U-test for non-normally distributed continuous variables. 2 CDR=Clinical Dementia Rating Scale
(Hughes et al. 1982); 3CCI= Charlson Comorbidity Index (Charlson et al. 1987); 4MNA=Mini
Nutritional Assessment (Vellas et al. 1999); 5BMI=Body Mass Index; SD=standard deviation.

The participants were assessed with one-day food diaries. According to food diaries, the mean
daily energy intakes were similar in the SWD group (1689 kcal) and in the group without
SWD (1699 kcal). There were no differences among males (or females) with and without
SWD. However, protein intake was significantly higher among participants with SWD than
among those without SWD (1.1g/BWkg/day vs. 0.97g/BWkg/day; p=0.005). The groups did
not differ in most micronutrient intakes. See Table 2 in Study II.
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Over 40% of residents in both groups with and without SWD received less energy than
recommended by the National Nutrition Council (NNC 2005). More than half of residents
with SWD and about 80% of those without SWD received less protein than recommended
(Bauer et al. 2013).
The intakes of micronutrients were quite similar in both groups; large proportions of
participants received insufficient intakes according to the RIs. Only intake of zinc was lower
among those with SWD than among those without SWD (Figure 3).

Figure 3. Proportions of residents receiving energy and nutrients below the recommended
intakes according and the recommendation of NNC 2005 and RIs. Residents are divided
according to their SWDs.

When estimated average requirement (AR) (Nordic Nutrition Recommendations 2012)
intakes were used as a reference for adequate intake, a large proportion of participants
received lower levels of many micronutrients than recommended. Over half (54.2%) of
participants with SWD received less than AR intakes of folic acid, whereas the respective
figure for those without SWD was 39% (p=0.048). No other differences between the groups
in micronutrient intake were found compared with the AR (see Figure 2 in Study II). Of 29%
of participants with SWD and 16% of those without SWD died during one-year follow-up.
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5.3 Study III
The mean age of participants (N=343) in Study III was 83 years and 82% were female. Over
half of the participants had a low-level education, primary school or less. Of all residents,
82% had impaired cognition and 82% were dependent on activities of daily living. The
participants were divided to three groups according to their dentition: Group 1: edentulous
residents without any dentures (n=28, 8%), Group 2: edentulous with some removable
dentures (n=134, 39%), Group 3: dentulous participants with or without removable dentures
(n=181, 53%). Edentulous residents in Group 1 and Group 2 were significantly older than
dentate residents with or without dentures in Group 3. Lower level of education was
significantly associated with dentition; most participants (77%) in Group 1 had low education
vs. 44% in Group 3. All edentulous participants without dentures in Group 1 were
cognitively impaired and dependent on care. However, there was also a large proportion of
cognitively impaired participants in Group 2 (78%) and Group 3 (82%). See Table 10.
Of all participants, 22% were malnourished, 64% were at risk for malnutrition, and only 14%
had good nutrition according to MNA. Malnutrition was significantly associated with
dentition. Over 32% of participants in Group 1 were malnourished; the corresponding figures
in Group 2 and Group 3 were 26% and 17%, respectively. Noteworthy is that the largest
proportion (71%) of those at risk for malnutrition was among dentate participants with or
without dentures. Of all residents, 26% had chewing problems. Chewing problems and SWD
were associated with dentition, edentulous participants without dentures suffered most from
these.
Although the mean dietary intakes in Group 1, Group 2, and Group 3 were adequate: 1742
kcal, 1649 kcal, and 1726 kcal, respectively, the proportions of those having less than
recommended energy intakes were high in all groups: 43%, 49%, and 43%, respectively.
Almost every second participant consumed <60 g/day of protein. Poor protein intake was
associated with dentition status. The mean daily intake of protein was highest among dentate
residents and poorest among edentulous residents without dentures; 64% of them had an
intake below recommended levels. A large proportion of participants showed lower intakes of
many vitamins than recommended. Especially vitamin A, vitamin E, and folic acid intakes
were poor (see Table 3 in Study III).
According to logistic regression analysis with age, gender, and CCI as covariates, Group 1
and Group 2 predicted a poor protein intake (<60 g/day); (OR 2.4, 95% CI 1.2-5.7; p = 0.042)
and (OR 1.6, 95% CI 1.0-2.6; p = 0.045) compared with Group 3 (OR=1) (see logistic models
in Table 4 of Study 3).
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Table 10. Characteristics of participants in Study III. The participants were divided according
to their dentition status: Group 1: edentulous residents without any dentures, Group 2:
edentulous with some removable dentures, Group 3: dentulous participants with or without
removable dentures.
Variable

Group 1
(n=28)

Group 2
(n=134)

Group 3
(n=181)

p-value1

Demographics
Age, years, mean (SD2)

84.5 (7.1)

84.6 (7.2)

82.1 (7.2)

0.006

Females, %

75.0

84.3

84.0

0.46

Education, primary school or
less %
Health and functioning

76.9

67.5

44.4

<0,001

CDR3, “memory”, % >1

100.0

77.7

81.8

0.022

CDR4 ”Personal care” ≥2, %

100.0

78.6

82.4

0.026

2.3 (1.5)

2.4 (1.4)

2.3 (1.4)

0.67

32.1
67.9
0

26.1
54.5
19.4

16.6
70.7
12.7

23.8 (4.2)

25.4 (4.8)

25.6 (5.0)

64.3
32.1
3.6
0.0

24.6
12.7
17.2
6.0

21.0
12.2
19.3
9.4

5

CCI , mean (SD)
Nutrition and nutritional care
MNA6, %
<17, malnutrition
17 – 23.5, at risk
>23.5, well-nourished
BMI7, mean (SD)

0.005

0.16

Oral symptoms, %
Chewing problems
SWD
Dry mouth
Pain in mouth

<0.001
0.015
0.12
0.15

1

Differences between the groups were tested with X2 test for categorical variables and the KruskalWallis test for non-normally distributed continuous variables, 2SD= standard deviation,
3
CDR=Clinical Dementia Rating Scale “memory” (Hughes et al. 1982); 4 CDR “personal care”,
5
CCI=Charlson Comorbidity Index (Charlson et al. 1987), 6MNA=Mini Nutritional Assessment
(Vellas et al. 1999), 7BMI=Body Mass Index

5.4 Study IV
The population (N=3123) in Study IV comprised all residents living in assisted living
facilities and nursing homes in Helsinki in 2011. The mean age of participants was 84 years
and 77% were female. Of all participants, 15% had dry mouth, 26% chewing problems, and
18% SWD, and about 40% of all participants had at least one oral symptom. As Figure 4
shows, the oral symptoms moderately overlapped. The population was divided into groups
according to the burden (number of oral symptoms) that they had. Of subjects with symptoms,
26% had one oral problem (G1), 11% had two oral problems (G2), and 4% had all three
problems (G3), whereas 60% (n=1870) had no oral symptoms (G0).
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Figure 4. Venn diagram showing overlapping of oral symptoms: dry mouth, chewing
problems, and swallowing problems among residents living in assisted living facilities and
nursing homes.

A linear relationship was found between burden of symptoms and age (Table 11.). The burden
of oral symptoms was also associated with a higher number of comorbidities, poorer mobility,
greater dependence in personal care, poorer self-rated health, and poorer PWB. Increased
burden of oral problems was associated with the number of natural teeth and with use of
dentures among edentulous residents. Among residents with no oral symptoms, were more
those having natural teeth, but less edentate without dentures or with only one denture in
upper or lower jaw, whereas among residents with greater number of oral symptoms vice
versa.
Residents with a burden of oral symptoms also needed more assistance in eating than those
with no symptoms. The amount of food consumed at mealtimes and its consistency were
linearly associated with burden of oral symptoms. The proportions of those who ate little or
very little and food with pureed and liquid consistency increased with a higher number of oral
symptoms. Higher number of oral symptoms was associated with use of protein energy
supplements or energy/protein-rich meals (see Table 11). Malnutrition was linearly associated
with the number of oral symptoms. Over two-thirds of residents with the highest burden of
oral symptoms were malnourished compared with less than a fifth of those without oral
symptoms.
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p for linearity. 2 p-values adjusted for age and gender. * Those with severe dementia excluded. n.a.=not applicable, 3SD= standard deviation
CCI=Charlson Comorbidity Index (Charlson et al. 1987); 5CDR: Clinical Dementia Rating scale (Hughes et al. 1982). 6PWB: Psychological well-being (Routasalo
et al. 2009).

4

1

Table 11. Characteristics of residents in assisted living facilities and nursing homes in Helsinki divided into groups according to their oral symptoms
(dry mouth, chewing problems, swallowing problems).
Characteristic
G0: No oral
G1: One
G2: Two
G3: Three P1
P2
symptoms
oral
oral
oral
N=1870
symptom
symptoms symptoms
N=789
N=354
N=110
Demographics
Age, mean (SD)3
84 (8)
84 (8)
85 (8)
85 (7)
0.005
n.a.
Female %
76
78
78
77
0.23
n.a
Education <8years, %
48
51
53
47
0.22
0.28
Health and functioning
Self-rated health good, % (n responders*)
78 (n=1320) 69 (n=497) 59 (n=184) 33 (n=49) <0.001 <0.001
CCI4, mean (SD)
2.3 (1.5)
2.4 (1.4)
2.5 (1.5)
2.6 (1.8) 0.013
0.009
Mean number of medications (SD)
8.2 (3.6)
7.8 (3.7)
7.5 (3.9)
8.0 (4.7) 0.002
0.002
Stroke, %
25
29
30
36
<0.001 <0.001
Dementia, %
73
71
73
63
0.11
0.049
Parkinson’s disease, %
5
6
7
10
0.007
0.005
Moderate/severe cognitive decline: CDR5 “memory” item ≥2, %
72
70
77
75
0.092
0.17
Walks independently indoors (with/without device), %
56
40
27
21
<0.001 <0.001
Dependent in physical functioning: CDR5 “personal care” item ≥2, %
85
88
94
93
<0.001 <0.001
Well-being and mortality
PWB6, mean (SD) (n respondersc)
0.72 (0.24) 0.69 (0.26) 0.63 (0.29) 0.52 (0.25) <0.001 <0.001
(n=1430)
(n=553)
(n=209)
(n=55)
Mortality, % (95% CI)
60
67
76
80
<0.001 <0.001
(58 to 62)
(63 to 70)
(71 to 80)
(72 to 87)

Table 11, continued.

31
10
3

Constipation
Diarrhoea
Vomiting

51
12
8

23
17
8
14
38
14

19
47
37
23
16

19
31
50

47
49
4

G2: Two
oral
symptoms
N=354

59
21
12

29
18
12
8
33
28

29
60
40
30
22

19
19
62

64
32
5

G3: Three oral
symptoms
N=110

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

<0.001

n.a.

<0.001 c

<0.001

<0.001
<0.001
<0.001
<0.001
<0.001

<0.001

<0.001

Pb

<0.001
<0.001
<0.001
<0.001
<0.001

<0.001

<0.001

Pa

Difference between oral symptoms groups was evaluated using generalized estimating equations (GEEs) with appropriate distribution and link function; b Variables tested adjusted
for age and gender; c Differences between groups were tested using Chi-squared test. n.a. = not applicable, dThose with severe dementia excluded. 3SD= standard deviation,
4
CCI=Charlson Comorbidity Index (Charlson et al. 1987), 5CDR=Clinical Dementia Rating Scale: “memory” 5”personal care”5 (Hughes et al. 1982), 6PWB: Psychological wellbeing (Routasalo et al. 2009). 7MNA=Mini Nutritional Assessment (Vellas et al. 1999)

a

17
19
8
17
39
8

7
26
6
15
45
2

40
12
5

17
28
29
12
9

35
33
31

14
7
20
8
5

57
29
18

Eating/feeding
Eats independently
Eats with some assistance
Unable to eat without assistance

27
65
9

G1: One oral
symptom
N=789

Eats alone
Consistency of food: liquid or pureed, %
Eats little or very little in the main meals, %
Eats protein energy supplements, %
Energy- or protein-rich meal, %
Dentition, pain in mouth, and gastrointestinal symptoms
Dentition status, %
Edentulous without dentures
Edentulous, complete dentures in upper and lower jaw
Edentulous, upper or lower complete denture
Natural teeth with one or more dentures
Natural teeth only
Pain in mouth

17
65
18

G0: No oral
symptoms
N=1870

Nutritional status, nutritional care
MNA7, %
< 17p, malnourished
17-23p, at risk for malnutrition
>23.5p, well-nourished

Characteristic

There were differences between the groups with various oral symptoms and those without
symptoms (see Tables 2 and 4 in Study IV). The nutrition status was poorest among those
with SWD (Figure 5). Their self-rated health was poorest, CCI highest, and they were the
most dependent in personal care. They also had the highest need for assistance in feeding and
ate liquid or pureed food. The largest proportion of residents in the SWD group received
energy protein supplements and energy/protein-rich meals (see Tables 2 and 4 in Study IV).
The prevalence of malnutrition was highest among those with SWD. MNA was significantly
associated with various oral symptoms.

Figure 5. Mini Nutritional Assessment findings among residents in various oral
symptom groups.

A multivariate forward stepwise ordered logistic regression analysis was performed to explore
which characteristics and variables were associated with the burden of oral symptoms. Several
gastrointestinal symptoms, nutritional status according to MNA, and many nutritional care
factors were associated with burden of oral symptoms. However, age, sex, dependence in
physical functioning, and comorbidities were not associated with burden of oral symptoms
(see Table 12).
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Table 12. Variables associated with burden of oral symptoms in multivariate forward stepwise
ordered logistic regression analysis.
Variable
OR
95% CI
p-value
Age
1.00
0.99 to 1.01
0.54
Sex
1.08
0.90 to 1.29
0.40
MNA, malnourished
1.00
(reference)
MNA, at risk for malnutrition
0.50
0.41 to 0.59
<0.001
MNA, well-nourished
0.27
0.20 to 0.36
<0.001
Constipation
1.63
1.41 to 1.90
<0.001
Vomiting
2.42
1.72 to 3.41
<0.001
Energy- or protein-rich meal
1.65
1.25 to 2.18
<0.001
Protein energy supplement
1.30
1.00 to 1.63
0.047
Eats little or very little
1.37
1.15 to 1.63
<0.001
Eats alone
1.26
1.04 to 1.53
0.020
Number of drugs
0.98
0.96 to 1.00
0.071
Care site (nursing home vs. assisted living facility), comorbidities (Charlson Comorbidity
Index), or dependence in physical functioning were included in the model but were not
associated with burden of oral symptoms.

One-year mortality was associated with the burden of oral symptoms. In the Cox regression
model adjusted for age and sex, having one oral symptom (Group 1) (HR 1.19, 95% CI 1.07 1.32, p=0.001), two oral symptoms (Group 2) (HR 1.62, 95% CI 1.41 - 1.85, p<0.001), and
three oral symptoms (Group 3) predicted mortality (HR 1.70, 95% CI 1.37 - 2.12, p<0.001).
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6. DISCUSSION

6.1 Main findings
In LTC settings, the prevalence of SWD varied between 12% and 18%. SWD was associated
with malnutrition according to MNA and lower BMI. The proportion of malnourished
residents with SWD varied in Studies I and II from 31% to 52%, compared with 11-17%
among those without SWD. SWD was associated with the resident’s dependence in care, prior
stroke, and Parkinson’s disease. Participants with SWD had more severe dementia than those
without SWD, although the overall prevalence of dementia did not differ between the groups.
Those with SWD ate less of their food portion, ate more often pureed or soft food, consumed
less fluids, and were administered more often nutritional supplements. Those with SWD also
more often had chewing difficulties.
According to the one-day food diaries, the daily energy intake was similar among those with
SWD and those without. Still, more than 40% of all residents received too little energy
relative to the recommendation. The mean daily protein intake (g/BW kg) was higher in those
with SWD than in those without. Almost 60% of those with SWD compared with 81% of
those without SWD received too little protein based on the recommendations. The daily
intake of micronutrients did not differ between those with and those without SWD. The
proportions of all residents with inadequate intake of essential vitamins A, D, E, and folic acid
varied from 60% to 80% according to RI. Dentition status had a linear relationship with
protein intake. Edentulous residents without dentures had the lowest protein intake, whereas
dentulous residents with or without removable dentures received the highest intake.
Edentulous residents with complete dentures fell in between these two groups.
A burden of oral symptoms defined as the number of oral problems (SWD, chewing
difficulty, dry mouth) was common. Of residents, 26% had one oral problem, 11% two oral
problems, and 4% three oral problems, whereas 60% had none of these oral problems
according to the nurses’ assessment. The burden of oral symptoms was linearly associated
with malnutrition, comorbidities, dependency of care, and gastrointestinal symptoms. The
burden of oral symptoms was also associated with eating less during meals and more often
eating alone. Dementia diagnosis, age, and sex were not associated with burden of oral
symptoms. Burden of oral symptoms was associated with protein-rich meals and receiving
protein energy supplements. Burden of oral symptoms was linearly associated with PWB
score. Those with a higher burden had lower well-being.
SWD alone predicted three-year mortality even after adjustment for age, sex, comorbidities,
and MNA. Burden of oral symptoms predicted one-year mortality (adjusted for age and sex)
in a linear fashion; the more oral symptoms, the higher the risk for mortality.
6.2 Comparison of findings with previous studies
SWD among LTC residents
The prevalence of SWD varying from 12% to18% is in line with previous studies using
similar assessment methods. The prevalence has varied from 7% to 30% in institutional care
(Soini et al. 2006, Tannen et al. 2012, van der Maarel-Wierink et al. 2014, Huppertz et al.
2018, Streicher et al. 2018, Blanar et al. 2019). In a review exploring how LTC facility
residents suffer from dysphagia, malnutrition, or both (8 studies; N=274 017), the prevalence
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of dysphagia varied between 7% and 40% depending on the study population, residents’
health conditions, and long-term care settings (Namasivayam and Steele 2015). The
prevalence of SWD was lower in nursing home residents than in residents of LTC hospitals in
Finland (14% vs. 30%) (Soini et al. 2006). In assisted living facilities, the residents are
generally able to function better, and therefore, may have a lower prevalence of SWD,
although the functional condition of ALF residents has slowly approached that of NH
residents in recent years (Soini et al. 2019). Furthermore, the definition of nursing home
varies from country to country (Sanford et al. 2015). SWD is related to the study population
and their health status, thus, comparison between various countries is difficult. The studies
using rigorous swallowing tests or other more detailed tests show higher prevalences, ranging
from 51% to 70% (Lin et al. 2002, Park et al. 2013, Sarabia-Cobo et al. 2016, Hägglund et al.
2019). Thus, the prevalence in the present study is probably an underestimate of the true
prevalence. However, in daily clinical work this is the only feasible way to assess SWD.
SWDs were common among residents with Parkinson’s diseases or COPD (Study I) and
among residents with prior stroke (Study II), in agreement with previous findings (Sura et al.
2012, Baijens et al. 2016, Takizawa et al. 2016). Dementia in our study was no more
prevalent among residents with SWD than among residents without SWD, contradicting
previous literature (van der Maarel- Wierink et al. 2014, Murry et al. 2018, Espinosa-Val et
al. 2020). The prevalence of SWD among people with dementia might be over 90% using
detailed assessments (Murry et al. 2018). However, residents with SWD showed significantly
more moderate and severe dementia and were also more dependent on care. These results are
in line with previous studies (Park et al. 2013, van der Maarel-Wierink et al. 2014, SarabiaCobo et al. 2016, Jukic-Peladic et al. 2019).
Dentition status of residents in ALF
Study III showed that almost half (47%) of residents were edentulous. The prevalence is in
accord with earlier findings (27% to 74%), with wide variations in different countries (Montal
et al. 2006, Sweeney et al. 2007) (see Table 4 in Section 2.2.4.). In our study, 17% of edentate
participants did not wear dentures. This figure is consistent with previous reports (Lamy et al.
1999, Mojon et al. 1999, Peltola et al. 2004, Montal et al. 2006, Dion et al. 2007). Edentulous
residents had the lowest education, in agreement with previous findings, as low education and
low socioeconomic status have been associated with edentulism (Starr and Hall 2010,
Schwendicke et al. 2020). All edentate subjects without dentures had cognitive impairment
and were dependent on care, supporting other studies (Aarabi et al. 2015, De Visschere et al.
2016, Alvarenga et al. 2019).
In Studies III (N=343) and IV (N=3123), 26% of residents had chewing problems, in
accordance with previous result (Huppertz et al. 2017). Chewing and swallowing difficulties
were most common among edentate residents without dentures. Not using dentures in LTC is
common and causes chewing difficulties and SWD in nursing home residents (Galle and
Yamashita 2013, Porter et al. 2015). However, in the present study, even among dentate
participants 21% had chewing problems. Unfit dentures and loss of natural teeth may be
reasons for chewing and swallowing difficulties among dentate residents with or without
dentures (Lamy et al. 1999, Sheiham and Steele 2001, Furuta and Yamashita 2013).
SWD and chewing problems were intertwined (Studies II and IV), in agreement of previous
findings (Park et al. 2013, Streicher et al. 2018). According to our results in Study II, 67% of
those with SWD had chewing problems, being somewhat higher than the 64% and 40%
reported previously (Park et al. 2013. Streicher et al. 2018). The intertwined characteristic of
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chewing and swallowing difficulties (Streicher et al. 2018) and their associations with
malnutrition have been reported earlier (Soini et al. 2004, Suominen et al. 2005).
SWD and nutrition
Being malnourished or at risk of malnutrition was significantly more common among
participants with SWD than among those without SWD. According to MNA, 93% of
residents with SWD were malnourished or at risk of malnutrition compared with 76% of those
without SWD. Of residents with SWD 31%, (n= 173) were malnourished in 2006 (Study I)
and in 2011 50% (n=548) (study IV). Huppertz and colleagues (2017) reported much lower
proportions of malnutrition (17%) among residents with SWD in institutional care, however,
malnutrition was defined with low BMI. According to MNA of poorer nutrition status among
residents in institutional cares with SWD than among those without have been reported by
previous studies (Suominen et al. 2005, Cabré et al. 2010, Serra-Prat et al. 2012, Carrión et al.
2015 . An even higher prevalence of poor nutritional status according to MNA was found
among dysphagic people with dementia, 54% of them were malnourished. (Espinosa-Val et
al. 2020). However, comparing prevalence of malnutrition among participants in various
studies is difficult due to differences in the definitions of malnutrition and dysphagia
(Namasivayam and Steele 2015) as well as in the populations and settings.
Of participants in Studies I and II, 4-7% had co-occurrence of malnutrition and dysphagia,
which is higher than the estimated co-occurrence of 3% in a multicountry study (Streicher et
al. 2018). However, the co-occurrence has varied in different studies between 1% and 29%
(Suominen et al. 2005, Soini et al. 2006, Challa et al. 2007, Cabre et al. 2010, Tannen et al.
2012, Van der Maarel-Wierink et al. 2014, Namasivayam-MacDonald et al. 2017).
The mean BMI was lower among residents with SWD than among those without SWD, in
accordance with previous studies (Park et al. 2013, Streicher et al. 2018).
Despite the fact that over half of participants with SWD and 17% of those without SWD were
malnourished, the energy intake did not differ between the groups (Study II). Thus, over 40%
in both groups with and without SWD had lower intake than the recommended intake of
energy. The mean protein intake was significantly higher among residents with SWD than
among those without SWD (1.1 g/BW kg/d vs. 0.97 g/BW kg/d). The nurses had probably
paid more attention to the nutrition of residents with SWD, giving them more protein
supplements, albeit insufficient amounts. The previous studies exploring nutrition intakes
among LTC residents have mostly had small samples, but the studies with larger samples
(>200 participants) show energy and protein intakes similar to the present study (Vikstedt et
al. 2011, Keller et al. 2018, Rodríguez-Rejón et al. 2019). Alarmingly, also apparent in our
study is the poor intake of vitamins essential for health and well-being. To my knowledge,
there are no earlier studies exploring the relationship of nutrient intakes and SWD in LTC
settings. Dysphagia can reduce and alter intake of food and liquids and contribute to a decline
in nutrition (Sura et al. 2012).
Dentition status-related chewing problems and nutrition
The MNA status of residents was poor in all groups divided according to their dentition, being
poorest in the edentate group without dentures (Study III). Similar findings have been
reported previously since MNA status among edentate residents with dentures is better than
among edentate residents without dentures (Lamy et al 1999).
Malnutrition according to MNA was also associated with chewing problems (Study IV). The
association of chewing problems with malnutrition is in line with previous studies examining
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chewing problems with malnutrition according to low BMI (Challa et al. 2007, Hupperz et al.
2017).
The mean intake of energy did not differ between the edentate, the edentulous with removable
dentures, and the dentate groups (Study III). In all dentition groups, over 40% received energy
below the recommended level. However, the groups differed in their protein intakes. Of the
edentate residents without any dentures, 64% received protein below recommended levels,
whereas the corresponding figure in edentate residents with dentures was 56% and in dentate
residents with or without dentures 41%. This contradicts a previous finding that suggested
that there was no difference in protein intake among dentate and edentate institutional
residents (Sheiham et al. 2001). However, this study used a different method in examination
of dentition status and had a random national sample.
Of the edentate without dentures, 64% were evaluated to have chewing problems, whereas the
respective figures in the edentate group with dentures and the dentate group with or without
removable dentures were 25% and 21%, respectively (Study III). Poor chewing ability due to
loss of teeth, even among dentate residents may be an explanation for the poor intake of
protein. Inadequate intake of protein and simultaneous low energy intake may lead to protein
energy malnutrition, with consequences of impaired immune function and increased risk of
infections, further accelerating malnutrition, sarcopenia, dysphagia, and frailty (Hudson et al.
2000, Payne and Morley 2017).
Here, dentition status did not show associations with intake of vitamins; thus, the high
deficiency of vitamins was similar in all dentition groups. In a recent study with a detailed
examination of chewing ability, those with poor chewing ability received less energy, protein,
and micronutrients than those with good chewing ability (Motokawa et al. 2021). However,
this study assessed community-dwelling older people, and thus. is not directly comparable
with our study.
Burden of oral symptoms among LTC residents
The resident´s burden of oral symptoms was defined as the number of oral symptoms
(chewing problems, dry mouth, and SWD) that the resident simultaneously incurred. These
symptoms are common among nursing home residents, but their co-occurrence has not been
studied before.
In Study IV, the prevalence of dry mouth was 15%. Our result is lower than previous findings
of xerostomia prevalence in LTC patients of 20-72% (Loesche et al. 1995, Matear et al. 2006,
see also Table 5, Section 2.3.5.). According to Ship and colleagues (2002), the prevalence of
dry mouth is generally one-third of the population aged 65 years. The assessment method in
the present study was based on nurses’ evaluation, and thus, it is probably an underestimate of
the true prevalence. However, in daily practice in LTC facilities this is a feasible method.
Of participants, 40% had at least one of the assessed oral symptoms (Study IV). The number
of oral symptoms was associated with higher age, higher number of comorbidities and
medications, and greater dependence. The number of oral symptoms was also associated with
dentition status. Moreover, the higher the number of oral symptoms, the more often residents
ate liquid or pureed food, little or very little of the main meals, and alone. Previous findings
have shown that residents who have difficulty eating due to oral problems avoid eating with
others, which may lead to social isolation and a decreased quality of life (Ekberg et al. 2002,
Lin et al. 2002, Baijens et al. 2016, Jones et al. 2018). Burden of oral symptoms was
associated with malnutrition. According to a Dutch study, 59% of malnourished residents
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suffered from at least one oral problem, and residents with oral problems were almost twofold
more likely to be malnourished than residents without these problems (Huppertz et al. 2017).
Poor self-rated health and psychological well-being showed an association with burden of oral
symptoms (Study IV).
SWD and burden of oral symptoms related to mortality
In a regression analysis adjusted for possible covariates, SWD predicted 1.5-fold higher risk
for death. This finding is in line with previous studies (Flacker Kiely 1998, Wirth et al. 2018,
Hägglund et al. 2019, Jukic Peladic et al. 2019, Espinosa-Val et al. 2020).
The burden of oral symptoms was associated with one-year mortality. This finding is in
accord with an earlier study that found combined swallowing dysfunction and poor oral health
to be associated with the highest mortality (Hägglund et al. 2019).
6.3 Significance of findings
Malnutrition of older people living in institutional care has been extensively investigated
(Guigoz 2006, Cereda et al. 2016). Studies show that malnutrition is common and older
people in LTC settings eat too little of the food portion served (Suominen et al. 2005).
Previous reports have also shown that SWD is associated with malnutrition. It has been less
studied how oral symptoms, such as xerostomia, impaired chewing, and SWD, are intertwined
and how they may co-occur and decrease food intake, impacting the intake of protein and
essential nutrients. The present studies illustrate that certain oral symptoms are common in
LTC residents, and they may comprehensively affect nutrition, well-being, and prognosis.
The development of malnutrition is a continuum, starting with inadequate diet and followed
by signs of changes in biochemical indices and body composition (Vellas et al. 1999). This
study shows the common features of the diet of older people with SWD and poor dentition
status: the poor diet quality and the inadequate intake of energy, protein, and micronutrients.
Large studies exploring nutrient intakes among LTC residents remain scarce.
While the number of edentate people in older populations in Finland has decreased,
edentulism is still more common than in other Nordic countries (Suominen et al. 2018).
According to Finnish cross-sectional studies, among the retired population the prevalence was
44% in 2000 (Suominen-Taipale et al. 2001) and 21% in 2011 (Suominen et al. 2018). The
prevalence in institutionalized settings is higher – almost half of residents were edentulous.
The population in LTC settings is the frailest, has a high number of comorbidities including
dementia, is dependent in daily activities, and is challenged by oral hygiene maintenance
(Saarela et al. 2021, Hiltunen et al. 2021).
These studies suggest that oral problems and nutrition status among current institutionalized
residents continue to be poor despite developmental efforts in Helsinki LTC settings.
Nutrition in all Helsinki nursing homes and long-term care wards was assessed in 2003 (Soini
et al. 2019). The proportion of the malnourished is similar to the 2003 figures in assisted
living facilities in 2007 and in all LTC settings in 2011 (Soini et al. 2019). However, the
residents were more disabled in the latter samples. According to our studies, malnutrition is
significantly associated with SWD, dentition status, and burden of oral symptoms.
This study describes the burden of the interplay of oral symptoms (dry mouth, chewing
problems, and SWD); the more symptoms, the poorer the outcome. A higher burden of oral
symptoms is associated with poorer nutritional status, poorer functioning, higher number of
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comorbidities, poorer self-rated health, poorer PWB, and higher mortality. Thus, this study
highlights the significance of SWD and chewing ability in the comprehensive well-being of
old residents in LTC.
Poor dentition status, chewing problems, and SWD are associated with malnutrition in two
ways. Firstly, poor dentition status is related to chewing problems and SWD. Together, they
simultaneously lead to malnutrition. Secondly, the oral symptoms of dry mouth, chewing
problems, and SWD are intertwined in the burden of oral symptoms, increasing the risk of
malnutrition.
6.4 Methodological considerations
Strengths
Strengths of this study include the large sample sizes of older people living in LTC. The study
population in Study I comprised 66% of eligible residents (N=2214) of all assisted living
facilities in Helsinki and Espoo in 2007. The study population in Study IV was even larger
(=3123), including 70% of eligible residents (N=4449) living in assisted living facilities and
nursing homes in Helsinki in 2011. The participation rates of both study populations were at
an acceptable level, thus adequately representing older people in all assisted living facilities of
Helsinki and Espoo in 2007, and in all LTC facilities in Helsinki in 2011. Samples with
assessment of food diaries (Studies II and III) are also exceptionally large compared with
previous samples.
Another strength is the use of similar methods in 2007 and 2011. All registered nurses were
well-trained to perform the assessments and interviews of residents familiar to themselves,
and the information was collected with a structured validated questionnaire in all studies (IIV). The same questionnaire was used previously in nutrition studies in 2003. Also written
instructions were given to nurses for the use of well-validated methods such as the Clinical
Dementia Rating (CRD) scale and the Mini Nutritional Assessment (MNA). Nurses familiar
to the residents monitored residents’ eating habits and assessed chewing and swallowing
difficulties.
Nutritional status was assessed with a well-validated MNA test, which has been developed
especially to assess older peoples’ nutritional status. MNA has been used widely in
populations of different countries and in various settings. The use of a uniform test makes it
easier to compare nutritional status in different settings. The predictive value of MNA is often
used to assess mortality risk or other serious outcomes among older people (Cabré et al. 2010,
Carrión et al. 2015)
To gain an accurate picture of the intake of food, one-day food diaries were used. Nurses were
trained by a nutritionist. Detailed written instructions ensured that the one-day food diary was
filled in correctly. To my knowledge, Studies II and III were the first large-scale studies
investigating SWD and dentition status and their impacts on intake of food and nutrients.
Furthermore, Study IV is the first to explore the burden of oral symptoms, how they overlap,
and their impact simultaneously on older peoples´ nutrition, health, and well-being.
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Limitations
One limitation of this study is that SWDs were recorded only with single yes/no questions and
no screening test was applied to assess SWD. This may have underestimated the true
prevalence of SWD. Potential underestimation may also result from the tendency to accept
older people´s problems as being a consequence of normal ageing and not due to diseases.
Nurses do not use any screening tests for SWD in LTC, and it was not possible to educate all
those working in LTC facilities in the metropolitan area to reliably perform screening tests.
Using a screening test might have better differentiated the groups with and without SWD and
increased the reliability of the study. However, each participating nurse had taken care of
her/his resident for a long period of time, observing the resident´s possible difficulties during
eating, which may increase confidence in the nurse´s evaluation.
Also, the data of oral symptoms were collected without any clinical oral examinations, only
with nurse-reported questionnaires. The prevalence of symptoms of dry mouth or chewing
problems may be underreported when based only on a nurse’s evaluation. No tests of chewing
problems or clinical assessment of dry mouth were administered. In addition, the number of
natural teeth was not counted. This may result in an overly optimistic view of dentition status
and of a person’s chewing ability if only a few teeth are present and the person is still
categorized as dentate. In addition, the fit of dentures was not assessed, although it has an
essential impact on chewing ability. Thus, the differences between the dentition groups might
give diluted estimates of the true differences, which must be taken into account.
A limiting factor is that a one-day food diary was used, which does not consider the variation
in the average food intake of residents over a longer period. However, at group-level the food
consumption can be considered reliable.
The underestimates of oral symptoms might impact the validity of the result of burden and the
prevalence of numerous symptoms. If this study had had the possibility to use a special
screening test of swallowing and chewing ability and a xerostomia test, the profile of the real
burden of symptoms might have been different. However. this is, as far as I know, the first
study of its kind to examine the overall effects of these specific oral symptoms. Oral
symptoms of older people are underestimated and untreated, and thus, this study provides an
adequate profile of the existing overlapping oral symptoms and their serious impacts on older
people’s health and well-being. Due to the cross-sectional design of the study, it is impossible
to draw conclusions from the findings about causal relationships.
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7. CONCLUSIONS
1. Of residents, 12-18% suffered from SWD. SWD was associated with female gender,
higher number of comorbidities, more advanced cognitive decline, and greater need for
assistance. Diseases such as Parkinson’s disease, COPD and prior stroke occurred more often
in residents with SWD than in those without. SWD was associated with poor nutritional
status. SWD was also associated with eating liquid or smooth pureed food, eating smaller
portions of served food, and being administered nutritional supplements.
2. Almost half of the residents were edentulous. One in five did not use dentures. All edentate
residents without dentures were both cognitively impaired and dependent on care.
Edentulousness was associated with low education, chewing problems, and SWD.
3. Poor nutritional status according to MNA was associated with SWD. Over half of the
residents with SWD were malnourished. The mean BMI was lower among residents with
SWD than among those without SWD. Despite the higher prevalence in malnutrition among
residents with SWD, energy intake was not related to SWD. SWD was associated with a
higher mean intake of protein obviously for protein-rich supplements. However, nearly 60%
of residents with SWD vs. 80% of residents without SWD had inadequate protein intake. The
micronutrient intakes showed no relationship with SWD. Most residents received vitamins
below advanced recommendations.
Edentulous residents without dentures had the poorest MNA scores. All of them were
malnourished or at risk for malnutrition; the corresponding figures for edentate residents with
dentures and dentate residents with or without dentures were 81% and 87%. Energy intake
was not related to dentition, but four in five participants received energy below the RI. Protein
intake was poor and highly related to dentition. The mean intake of protein was poorest
among edentate residents without dentures, higher among edentate residents with dentures,
and best among dentate residents with and without dentures.
4. Of residents, four in five had at least one of the three oral problems determining burden
(chewing problems, dry mouth, and SWD). The number of oral symptoms was associated
with higher age, higher CCI, higher prevalence of Parkinson’s disease and stroke, more severe
dementia, and poorer physical functioning and mobility. The burden of oral problems was
also associated with dentition status. Eating habits were linearly associated with higher
burden of oral symptoms. The higher the burden, the less the residents ate during main meals
and the more often they were given liquid/pureed food. Those with higher burden were more
often unable to eat without assistance, and they ate more often alone. Nutritional care was
linearly associated with burden of oral symptoms. Of those with highest burden, 30% were
administered protein-energy nutritional supplements and 22% energy-protein-rich meals.
Burden of oral symptoms was also linearly associated with nutritional status. Of residents
with three oral symptoms, nearly all were either malnourished or at risk for malnutrition,
despite improved nutritional care. Burden of oral symptoms was associated with poor selfrated health and poor PWB.
5. SWD was an independent predictor of mortality even after adjustment for age, sex,
comorbidities, and MNA. SWD predicted a 1.5-fold higher risk for death. The burden of oral
symptoms was also associated with mortality after adjustment for age and sex.
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8. IMPLICATIONS FOR CLINICAL PRACTICE AND FUTURE RESEARCH

1. Improving older people’s oral health
Oral health care services should be systematically offered to older people. Tooth loss among
the oldest age groups remains more common in Finland than in other Scandinavian countries.
Especially, older people with low education and low income are prone to poor oral health and
loss of teeth. To reduce chewing and swallowing problems in older people, prosthetic care
should be included in public oral care services. WHO encourages national oral health policymakers to systematically strengthen the implementation of oral health services in order to
improve quality of life of older people.
2. Oral health, SWD, and nutrition
Healthier old age has been shown to be related to the ability to maintain good nutrition. Risk
for malnutrition due to poor oral health is a threat for general health. Thus, oral health is an
integral part of general health and well-being. Caregivers’ ability to help frail, vulnerable
older people in daily oral care is important for protecting dentition and maintaining chewing
ability. Adequate oral care is especially important in LTC settings due to the inability of
residents to independently perform oral hygiene measures.
SWDs are very common – probably even more common than indicated by the present studies
– in LTC facilities. SWD are intertwined with chewing difficulties. More attention should be
paid to SWD in LTC, as it impacts PWB, poor nutrition, and mortality. Residents in ALFs
and NHs should have an oral examination at admission, followed by regular visits of a dental
hygienist.
3. Education of training of caregivers
To detect early oral symptoms of residents, training in oral health and SWD is necessary for
LTC facility caregivers. Interdisciplinary knowledge and interprofessional training would
develop positive attitudes towards improving the oral health of residents in LTC settings. In
addition, regular training to detect malnutrition in time and education of nutritional care are
important for caregivers.
4. Future research
Whether paying more attention to burden of oral symptoms, associated with better HRQoL,
lower number of hospitalizations, and lower mortality should be elucidated. Firstly, long-term
care residents should be followed up longitudinally to determine how their oral health
develops over time. Secondly, the cohorts should be compared regarding dentate status and
edentulism changes. Thirdly, how oral health develops during the stay in LTC should be
thoroughly examined. Fourthly, investigations should determine how possible improved oral
health and decreased edentulism impact on the nutritional status of residents in LTC settings
in the future. Finally, randomized controlled intervention trials should be designed and
performed to investigate whether improved oral health care services have effects on nutrition,
HRQoL, use of health services, and mortality among older people in LTC facilities.
Dysphagia contributes to malnutrition and malnutrition contributes to deterioration of
functional capacity and muscle wasting, suggesting that dysphagia may be a possible trigger
for frailty. Furthermore, poor oral health and inflammation contribute to muscle wasting and
frailty. Both chewing difficulties and SWD among older people in LTC settings show parallel
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tracks to lack of energy and inadequate protein intake and further to malnutrition. The burden
of these problems in oral inflammation and frailty should be investigated. The results
presented in this thesis concerning the burden of oral symptoms and its impact on nutrition,
nutrient intake, well-being, and mortality warrant confirmation in future studies. There seems
to be sufficient numbers of potential participants for a trial to investigate whether improved
nutritional care, including a detailed diet with protein-rich supplements, has an impact on
progression of malnutrition, PWB, frailty, and mortality among people with a high burden of
oral symptoms.
SWDs are usually detected in the late stage of dementia. People with Alzheimer’s disease
should be followed up from an early stage to determine when SWD appears during the course
of the disease. It might be worthwhile to test at least in a pilot intervention in residents
whether training of tongue muscles, postural adjustments, stimulation of saliva, and diet
modifications improve maintenance of good nutrition and pleasure of eating compared with
residents not receiving these interventions.
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PALVELUTALO

APPENDIX 1.

ASUKKAAN RAVITSEMUSTILAN ARVIOINTI (MNA)

Asukkaan sukunimi, etunimi_________________________________________
Sotu_______________________
Palvelutalo: ___________________________
Asuuko asukas ryhmäkodissa:

Kyllä___

Ei____

Ryhmäkodin nimi:____________________________
Päivämäärä: ___________________
Asukkaan pituus ___________ cm (katso ohje MNA-testin käyttöoppaasta kysymys 6.)
Paino nyt ____________ kg
paino syksyllä 2006 __________ kg
Milloin hoitojakso on alkanut? PVM______ Kesto: vuotta ____ kuukautta____päivää____
Seuraavissa kysymyksissä ympyröi yksi vastausvaihtoehdoista ja kirjaa ympyröimäsi numero
kysymyksen oikealla puolella olevaan ruutuun.
SEULONTA
A. Onko ravinnonsaanti vähentynyt viimeisen kolmen kuukauden aikana ruokahaluttomuuden,
ruoansulatusongelmien, puremis- tai nielemisvaikeuksien takia?
0 = Kyllä, ravinnonsaanti on vähentynyt huomattavasti
1 = Kyllä, ravinnonsaanti on vähentynyt hieman
2 = Ei muutoksia
B. Painonpudotus kolmen viime kuukauden aikana?
0 = Painonpudotus yli 3 kg
1 = Ei tiedä
2 = Painonpudotus 1-3 kg
3 = Ei painonpudotusta
C. Liikkuminen?
0 = Vuode- tai pyörätuolipotilas
1 = Pääsee ylös sängystä, mutta ei käy ulkona
2 = Liikkuu ulkona
D. Onko viimeisen kolmen kuukauden aikana ollut psyykkistä stressiä tai akuutti sairaus?
0 = Kyllä
2= Ei
E. Neuropsykologiset ongelmat?
0 = Dementia, depressio tai neuropsykologinen ongelma
1 = Lievä dementia, depressio tai neuropsykologinen ongelma
2 = Ei ongelmia

F. Painoindeksi eli BMI (=paino / (pituus)2 kg/m2)
0 = BMI on alle 19
1 = BMI on 19 tai yli, mutta alle 21
2 = BMI on 21 tai yli, mutta alle 23
3 = BMI on 23 tai enemmän
Pisteet yhteensä (1. sivu)
ARVIOINTI
G. Asuuko haastateltava kotona?
0 = Ei
1 = Kyllä
H. Onko päivittäisessä käytössä enemmän kuin 3 reseptilääkettä?
0 = Kyllä
1 = Ei
I. Painehaavaumia tai muita haavoja iholla?
0 = Kyllä
1 = Ei
J. Päivittäiset lämpimät ateriat (sisältää puurot ja vellit)?
0 = 1 ateria
1 = 2 ateriaa
2 = 3 ateriaa
K. Sisältääkö ruokavalio vähintään
x
x
x

Yhden annoksen maitovalmisteita
(maito, juusto, piimä, viili)
Kaksi annosta tai enemmän kananmunia
viikossa (myös ruuissa, esim. laatikot)
Lihaa, kalaa tai linnun lihaa joka päivä

Ei

Kyllä

__

__

__
__

__
__

0 = Jos 0 tai 1 kyllä –vastausta
0.5= Jos 2 kyllä -vastausta
1 = Jos 3 kyllä –vastausta
L. Kuuluuko päivittäiseen ruokavalioon kaksi tai useampia annoksia hedelmiä tai kasviksia?
0 = Ei
1 = Kyllä
M. Päivittäinen nesteen juonti?
0 = Alle 3 lasillista
0.5 = 3-5 lasillista
1 = Enemmän kuin 5 lasillista
N. Ruokailu
0 = Tarvitsee paljon apua tai on syötettävä
1 = Syö itse, mutta tarvitsee hieman apua

2 = Syö itse ongelmitta
O. Oma näkemys ravitsemustilasta
0 = Vaikea virhe- tai aliravitsemus
1 = Ei tiedä tai lievä virhe- tai aliravitsemus
2 = Ei ravitsemuksellisia ongelmia
P. Oma näkemys terveydentilasta verrattuna muihin samanikäisiin
0 = Ei yhtä hyvä
0.5 = Ei tiedä
1 = Yhtä hyvä
2 = Parempi

Q. Olkavarren keskikohdan ympärysmitta (OVY cm)
0 = OVY on alle 21 cm
0.5 = OVY on 21-22 cm
1.0 = OVY on yli 22 cm
R. Pohkeen ympärysmitta (PYM cm)
0 = PYM on alle 31 cm
1 = PYM on 31 cm tai enemmän

Pisteet yhteensä (2+3. sivu)
Pisteet yhteensä 1. sivulla

Kokonaispistemäärä

ASUKKAAN TAUSTATIEDOT
Kysymyksien vastausvaihtoehdoista ympyröidään sopivin numero (vain yksi).
19. Ikä: _______ vuotta
20. Sukupuoli?
1 = Nainen
2 = Mies
21. Siviilisääty?
1 = Naimaton
2 = Leski
3 = Eronnut
4 = Avio- tai avoliitossa
22. Koulutus?
1 = Kansakoulu tai vähemmän
2 = Keskikoulu, ammattikoulu, lukio, muu ammattitutkinto
3 = Korkeakoulu
23. Syökö asukas yleensä pääateriansa yksin
1 = Ei
2 = Kyllä
24. Missä asukas syö yleensä pääaterian/pääateriat
1 = Palvelutalon ruokasalissa
2 = Ryhmäkodin ruokasalissa
3 = Ruoka viedään palvelutalon keittiöstä asukkaan kotiin
4 = Ruoka tulee kotiateriapalvelusta asukkaan kotiin
5 = Asukas hoitaa itse ateriansa
6 = Muu, mikä____________________
25. Jos asukas syö palvelutalon/ryhmäkodin ruokasalissa
1 = Ruoka tulee valmiiksi annosteltuina asukkaalle
2 = Asukas voi itse tai avustettuna annostella ruokansa
3 = Asukas voi valita useasta pääruokalajista ateriansa
26. Millainen on asukkaan ruoan rakenne?
3 = Nestemäinen
4 = Sosemainen
5 = Pehmeä
6 = Kiinteä (normaali)
27. Kuinka paljon asukas syö tavallisesti pääaterioilla?
1 = vähän
2 = melko vähän
3 = normaalisti
4 = melko paljon

5 = paljon
26. Syökö asukas välipaloja?
1 = Ei
2 = Kyllä
27. Käyttääkö asukas täydennysravintovalmisteita (esim. Nutridrink, Addera, Fresubine)?
1 = Ei
2 = Kyllä
28. Käyttääkö asukas kalsiumvalmistetta?
1 = Ei
2 = Kyllä
29. Käyttääkö asukas D-vitamiinivalmistetta
1 = Ei
2 = Kyllä
30. Seurataanko asukkaan painoa säännöllisesti?
1 = Ei koskaan
2 = Kerran vuodessa tai harvemmin
3 = Kahdesti - kuudesti vuodessa
4 = Yli kuusi kertaa vuodessa
31. Onko asukkaalla seuraavia ruokailuun ja suuhun sekä ruoansulatuselimistöön liittyviä
ongelmia? (voi valita useita vaihtoehtoja)
Ei
Kyllä
1 = Puremisongelmia
1
2
2 = Kuiva suu
1
2
3 = Kipua suussa
1
2
4 = Nielemisongelmia
1
2
5 = Ummetusta
1
2
6 = Ripulia
1
2
7 = Oksentelua
1
2
8 = Muita ongelmia, mitä __________
1
2
32. Mikä on asukkaan hampaiston tila?
1 = Hampaaton, ei proteesia
2 = Kokoproteesi sekä ylä- että alaleuassa
3 = Hampaaton, mutta joko ylä- tai alaleuan kokoproteesi ja/tai muita osaproteeseja
4 = Omia hampaita ja yksi tai useampia proteeseja
5 = Vain omia hampaita
33. Peseekö asukas hampaansa/pudistaa proteesinsa päivittäin?
1 = Ei
2 = Kyllä
34. Koska hammaslääkäri tai hammashuoltaja on tarkastanut asukkaan hampaat/suun viimeksi?
1 = alle vuosi
2 = yhdestä kolmeen vuoteen
3 = yli kolme vuotta sitten

35. Onko asukkaalla seuraavia sairauksia tai onko hän sairastanut jonkin niistä aikaisemmin?
Ei
Kyllä
1 = Diabetes (sokeritauti)
1
2
2 = Sepelvaltimotauti
1
2
3 = Sydänveritulppa eli sydäninfarkti
1
2
4 = Aivohalvaus tai aivoverenkiertohäiriöitä
1
2
5 = Dementia
1
2
6 = Depressio
1
2
7 = Muu psykiatrinen sairaus
1
2
8 = Parkinsonin tauti
1
2
9 = MS, ALS, muu neurologinen sairaus
1
2
10 = Reuma tai muu nivelsairaus
1
2
11 = Krooninen keuhkoputkentulehdus (COPD),
astma tai muu keuhkosairaus
1
2
12 = Maha- tai pohjukaissuolen haavauma
1
2
13 = Muu krooninen suolistosairaus
1
2
x Jos on, mikä _________________
14 = Lonkkamurtuma
1
2
15 = Syöpä
1
2
x Jos on, mikä _________________
16 = Pitkäaikainen tulehdus
1
2
x Jos on, mikä _________________
17 = Jokin muu pitkäaikainen sairaus
1
2
x Jos on, mikä _________________
Kysytään asukkaalta itseltään:
36. Oletteko tyytyväinen elämäänne?
1. en
2. kyllä
3. asukas ei pysty vastaamaan
37. Tunnetteko itsenne tarpeelliseksi?
1. en
2. kyllä
3. asukas ei pysty vastaamaan
38. Onko Teillä tulevaisuudensuunnitelmia?
1. ei
2. kyllä
3. asukas ei pysty vastaamaan
39. Onko Teillä elämänhalua?
1. ei
2. kyllä
3. asukas ei pysty vastaamaan.
40. Oletteko masentunut? (jos asukas ei kykene vastaamaan, hoitajan arvio)

1 = harvoin tai ei koskaan
2 = toisinaan
3 = usein tai aina
41. Kärsittekö yksinäisyydestä? (jos asukas ei kykene vastaamaan, hoitajan arvio)
1 = harvoin tai ei koskaan
2 = toisinaan
3 = usein tai aina
42. Millaiseksi arvioitte oman terveydentilanne tällä hetkellä?
1 = Pidän itseäni terveenä
2 = Pidän itseäni melko terveenä
3 = Pidän itseäni sairaana
4 = Pidän itseäni hyvin sairaana
Hoitajan arvio asukkaan tilanteesta:
43. Millainen on asukkaan muisti (kognitiiviset toiminnat)?
1 = Ei muistin huonontumista tai pientä muistamattomuutta toisinaan
2 = Lievää jatkuvaa muistamattomuutta, tapahtumien osittaista muistamista,
”hyvänlaatuista” muistamattomuutta
3 = kohtalaista muistin huonontumista, selvempänä koskien viimeaikaisia tapahtumia,
vaikuttaa jokapäiväisiin toimintoihin
4 = Vaikea muistihäiriö, vain hyvin opittu aines säilynyt, uusi aines unohtuu pian
5 = Vaikea muistihäiriö, vain pirstaleita säilynyt
44. Miten asukas huolehtii päivittäisistä toiminnoistaan (itsestä huolehtiminen)
1 = Täysin kykenevä huolehtimaan itsestään
2 = Tarvitsee kehotuksia ja muistutuksia
3 = Tarvitsee apua pukeutumisessa, henkilökohtaisessa hygieniassa ja
henkilökohtaisten tavaroidensa hoidossa
4 = Tarvitsee paljon apua itsestään huolehtimisessa, usein inkontinentti (virtsan tai
ulosteen pidätyskyvyttömyys)
45. Pystyykö asukas vaivatta liikkumaan sisällä?
1 = Kyllä
2 = Ei, hän tarvitsee kepin tai rollaattorin
3 = Ei, hän tarvitsee toisen henkilön apua
4 = Ei, hän ei pysty kävelemään
46. Pystyykö asukas vaivatta liikkumaan ulkona?
1 = Kyllä
2 = Ei, hän tarvitsee kepin tai rollaattorin
3 = Ei, hän tarvitsee toisen henkilön apua
4 = Ei, hän ei pysty kävelemään
47. Näkeekö asukas lukea?
1 = Ei
2 = Kyllä

48. Kuuleeko hän tavallista puhetta?
1 = Ei
2 = Kyllä
49. Tiedot taustatietolomakkeeseen antoi
1 = asukas pääosin itse
2 = hoitaja
Lääkkeet
50. Tulosta tai kopioi asukkaan voimassa oleva lääkelista ja niittaa se tähän
kyselylomakkeeseen liitteeksi.
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