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Introduction

Oral health remains poor among older people, especially 
among those living in institutional settings (1-3). For example, 
in previous studies, the prevalence of xerostomia (dry mouth) 
among vulnerable older people has varied from 20% to 72% 
(4-5). Certain diseases, such as Sjögren’s syndrome, diabetes 
and Alzheimer’s disease predispose sufferers to xerostomia 
(6). Polypharmacy is also a major risk factor for dry mouth (4). 
Dry mouth increases the risk of tooth decay and infections and 
complicates chewing and swallowing and the use of dentures 
(7). The impact of dry mouth on the oral health- related quality 
of life (OHRQoL) of older people has been previously reported 
(2, 8-10).

In addition to the amount of saliva, the ability to chew 
also depends on factors such as the number and distribution 
of remaining teeth, the quality of prosthetic restorations and 
masticatory muscle function (11). Previous studies have 
suggested that mastification-related problems are important 
factors influencing nutritional status (12) and the quality of life 
(13-15). 

Chewing problems and dry mouth are often related to 
dysphagia, i.e. difficulties or discomfort in swallowing (16). 
Dysphagia is common among institutionalized older people 
(17-19). It is also common among stroke, Parkinson’s disease 
and dementia patients (16). It may cause severe complications 

such as malnutrition, aspiration pneumonia, morbidity and 
mortality (19-20). 

Thus, oral problems are highly intertwined, and may lead 
to changes in food and fluid selection. This makes them risk 
factors for malnutrition (21-24). 

The impact of oral-specific HRQoL (OHRQoL) is being 
increasingly investigated (25). Individual oral problems, 
such tooth loss, dry mouth, pain, ill-fitting dentures, chewing 
problems and swallowing difficulties have been associated 
with poorer OHRQoL (2, 9). However, very few studies have 
assessed how the burden of oral symptoms (OS) affects older 
residents’ generic HRQoL in long-term care.

The aim of this study were to explore how OS burden 
(chewing problems, swallowing difficulties, dry mouth) is 
associated with cognitive and physical functioning, morbidity, 
nutritional status and eating habits. Another aim was to study 
the association between OS burden and Health-Related Quality 
of Life (HRQoL).

Methods

This study is part of a larger project exploring the nutritional 
status and developing the nutritional care of long-term care 
residents (of nursing homes and assisted living facilities) in 
Helsinki, Finland. Data collection was in four waves (2003, 
2007, 2011, 2017) and used the same assessment methods as 
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those among long-term care residents (26). All the facilities 
provided round-the-clock care and a registered nurse was in 
charge of each ward. However, the environment in assisted 
living facilities is more home-like than that of traditional 
nursing homes. In these facilities, the residents may live in 
their own apartments or group homes if they have dementia. 
We approached all the residents living in these settings who 
were 65 years or older (approximately N=3673) and asked them 
to participate. The participation rate was 67.6% (n=2482). Of 
these, 2401 had complete OS and HRQoL data.

The data were collected in March 2017 by registered nurses, 
who knew the residents well and had received thorough 
training in the Mini Nutritional Assessment (MNA) (27) and 
all assessment protocols before the data collection cycle. They 
also retrieved information from medical records (demographics, 
diagnoses, medication use). The questionnaire included 
questions on demographic factors, health and functional status, 
medical history, oral health care and nutritional care as well 
as HRQoL. OS (chewing and swallowing difficulties and 
dry mouth) were recorded using yes/no options. Dependence 
in activities of daily living (ADL) was assessed using the 
Clinical Dementia Rating (CDR) ‘Personal care’ (28). CDR 
personal care class ≥ 2 (‘needs at least assistance in dressing, 
personal hygiene and caring for personal belongings’) was 
defined as dependence in ADL. We used the Mini-Mental State 
Examination (MMSE) to assess the participants’ cognition (29). 

Medical records were used to retrieve medical diagnoses 
and information on medication use. We evaluated the burden 
of comorbidities using the Charlson Comorbidity Index (CCI) 
(30). The dentition status of the residents was categorized, 
according to type, into the following five groups: 1) edentulous 
without dentures, 2) edentulous with complete dentures in the 
upper and lower jaws, 3) edentulous, upper or lower complete 
denture, 4) natural teeth with one or more dentures (mixed 
dentition) or 5) natural teeth only. Daily teeth brushing/denture 
cleaning was elicited using yes/no questions. The use of oral 
care services was assessed by asking: ‘When was your most 
recent oral examination performed by a dentist or dental 
hygienist?’. The responses were categorized as follows: 1=less 
than one year ago, 2=one to three years ago, and 3=more than 
three years ago.  

Nutritional status was assessed using the MNA (27). We also 
calculated body mass index (BMI). The consistency of the food 
the resident typically ate was categorized as liquid, pureed, soft 
and normal food. The average proportion of the offered food 
that the resident ate was assessed by the question ‘How much, 
on average, does the resident eat during their main meals?’ The 
nurses used images of model portions to assess this and the 
responses were dichotomized into: eats inadequately (eats only 
a little, eats less than half) and eats more than inadequately (eats 
half their meal, eats most of their meal or eats all or nearly all of 
their meal). The use of protein supplements was recorded using 
yes/no questions. 

The 15D instrument was used to measure residents HRQoL 

(31). The 15D is a generic, comprehensive, 15-dimensional, 
standardized measure of HRQoL, which may be used as 
either a profile or single index score measure. It consists of 
15 dimensions (mobility, vision, hearing, breathing, sleeping, 
eating, speech, excretion, usual activities, mental function, 
discomfort and symptoms, depression, distress, vitality, and 
sexual activity) with five ordinal levels. The single index score 
of the 15D instrument ranges from 0 (poorest HRQoL) to 1 
(excellent HRQoL) and represents overall HRQoL. In this 
study, all the participants responded to a question on sexuality: 
‘My state of health makes sexual activity almost impossible’. 
This question was excluded from partial correlation analysis. 
Usually the 15D questionnaire is filled in by the individual 
whom it concerns, but it may also be administered during an 
interview with the participant or their proxy (31). The 15D 
shows very good discriminant validity among various aged 
populations (32).

The local ethics committee of Helsinki University Hospital 
approved the study protocol. We also obtained approval from 
the City of Helsinki. The participants or, in cases of moderate-
severe dementia, their closest proxies gave written informed 
consent.

The statistical significances of the unadjusted hypothesis of 
linearity across the categories of the number of oral problems 
were evaluated using the Cochran-Armitage test for trend 
and analysis of variance with an appropriate contrast. We 
evaluated the adjusted hypothesis of linearity (orthogonal 
polynomial) using analysis of covariance, logistic models 
and linear regression analysis. In the case of violation of the 
assumptions (e.g., non-normality), we used bootstrap-type tests 
(10 000 replications). We calculated the correlation coefficients 
using the Spearman method. The normality of the variables was 
tested by the Shapiro-Wilk W test, and we used the Stata 15.1, 
StataCorp LP (College Station, TX, USA) statistical package 
for the analysis.  

Results

The mean age of the participants (N=2401) living in long-
term care settings (nursing homes and assisted living facilities) 
was 83.9 years, and 74% were female. Forty-two per cent 
of the participants had at least one OS: 29% had chewing 
problems, 19% swallowing difficulties and 15% dry mouth. 
These OS also overlapped. Of the residents, 25% had one OS 
(Group 1) and 17% had two or more OS (Group 2), whereas 
58% had no OS (Group 0). The associations between OS 
burden and demographic, physical and cognitive function, 
diagnoses, medications, oral condition, nutritional status and 
nutritional care are shown in Table 1. The functional status of 
the residents was impaired; almost all (89%) needed help with 
ADL according to CDR ‘personal care’. Dependence in ADL 
was associated with a higher OS burden. The mean MMSE 
score of the participants was 13. Participants with a higher OS 
burden had significantly poorer cognitive status than those 
with a lower OS burden according to MMSE. There was also 
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an association between OS burden and a higher number of 
comorbidities according to CCI. Dementia diagnosis was not 
associated with OS burden, whereas stroke was. A higher mean 
number of medications was associated with a lower OS burden.

Of the residents, 13% were edentulous but did not use 
dentures. Most residents (80%) had their teeth brushed or 
dentures cleaned daily. Edentulousness without dentures and 
less frequent teeth brushing/denture cleaning was linearly 
associated with a higher OS burden. A quarter of the residents 
had visited a dentist or dental hygienist more than three years 
ago. There was no significant association between OS groups 
and the time since the most recent dental check-up. 

About 16% of the participants were malnourished according 
to MNA, and 58% were at risk of malnutrition. Poorer 
nutritional status and lower mean BMI were associated with a 
higher number of OS. A higher OS burden was associated with 
inadequate eating during main meals. Those with at least one 
OS were administered oral nutritional supplements more often 
than those with no OS. 

The participants’ crude mean 15D score in Group 0 was 
0.65; in Group 1, 0.58; and in Group 2, 0.52 (p for linearity < 
0.001). Table 2 shows how, in a multivariate analysis, HRQoL 
declined linearly with the number of OS, even after adjustment 
for age, sex and dependency in physical functioning, CCI, mean 
number of medications, teeth brushing/denture cleaning and 
MNA (Model 3). Figure 3 shows that all other dimensions of 
15D except breathing and sleeping correlated negatively with 
OS burden.

Discussion

According to our findings, the OS burden (chewing 
problems, swallowing difficulties, dry mouth) of older 
residents in long-term care facilities was considerable, as 42% 
showed at least one OS. OS burden was linearly associated 
with lower cognitive and physical functioning and morbidity. 
In addition, a higher number of OS was linearly associated 
with edentulousness without dentures and less frequent teeth 

Table 1
Characteristics of residents in long-term care settings in Helsinki divided into groups according to number of oral symptoms (dry 
mouth, chewing problems, swallowing problems): no oral symptoms (G0), one oral symptom (G1), two or more oral symptoms 

(G2)

Characteristic G0: No oral symptoms 
N=1392

G1: One oral symptom 
N=609

G2: Two or three oral symptoms 
N=400

Pa Pb

Age, mean (SDc) 83 (8) 85 (8) 84 (8) 0.010 ..
Female, n (%) 1033 (74) 444 (73) 293 (73) 0.59 ..
Dependent in physical functioning: CDRd 
‘personal care’ item ≥2, n (%)

1178 (86) 551 (93) 385 (97) <0.001 <0.001

MMSEe, mean (SD) 13.8 (6.8) 13.0 (7.4) 11.4 (7.6) <0.001 <0.001
CCIf, mean (SD) 2.0 (1.3) 2.1 (1.4) 2.2 (1.4) 0.002 0.003
Stroke, n (%) 293 (21) 154 (25) 117 (29) <0.001 <0.001
Dementia, n (%) 1089 (78) 467 (77) 322 (80) 0.72 0.95

Mean number of medications (SD) 9.1 (3.4) 8.5 (3.7) 8.1 (4.0) <0.001 <0.001
Edentulous without dentures n (%) 93 (7) 119 (20) 101 (25) <0.001 <0.001
Teeth brushing/denture cleaning daily, n (%) 1204 (87) 444 (75) 268 (69) <0.001 <0.001
Time since last dental check-up (dentist or 
dental hygienist), n (%)

0.78 0.60

    <1year 471 (38) 232 (41) 150 (40)
   1–3 years 461 (37) 181 (32) 130 (34)
   >3 years 312 (25) 149 (27) 99 (26)
 MNAg, n (%) <0.001 <0.001
>23.5, well-nourished 307 (24) 73 (13) 16 (4)
17–23, at risk of malnutrition 828 (66) 358 (65) 206 (57)
< 17, malnourished 120 (10) 123 (22) 142 (39)
BMIh, mean (SD) 25.8 (5.0) 24.2 (5.1) 22.8 (5.0) <0.001 <0.001
Consistency of food: liquid or pureed, n (%) 115 (8) 254 (42) 243 (60) <0.001 <0.001
Eats inadequately during main meals, n (%) 273 (20) 157 (26) 134 (34) <0.001 <0.001
Eats protein energy supplements, n (%) 224 (16) 184 (31) 125 (31) <0.001 <0.001
a. P for linearity; b. P -values adjusted for age and gender; c. SD: standard deviation; d. CDR=Clinical Rating scale (28); e. MMSE=Mini Mental State Examination (29); f. CCI=Charlson 
comorbidity index (30); g. MNA=Mini Nutritional Assessment (27); h. BMI=Body Mass Index (kg/m2).
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brushing/denture cleaning. The more OS, the more often the 
residents were malnourished. In addition, a higher number of 
OS was associated with lower HRQoL, even when we adjusted 
for age, sex, dependency in physical functioning, CCI, mean 
number of medications, teeth brushing/denture cleaning and 
MNA.

Figure 1
Partial correlation with 95% confidence intervals between 

burden of oral symptoms and dimensions of 15D

One strength of the present study is its large sample of the 
older population living in long-term care settings in Helsinki. 
We also used validated instruments (MNA, CDR, 15D) for 
data collection, which was performed by registered nurses 
who were familiar with the residents. These nurses were 
trained in performing the assessments. We used a structured 
questionnaire, validated in previous nutritional studies in 
Helsinki in 2003–2011 (26). One limitation of the study is 
that it did not use formal tests to assess chewing problems, 
swallowing difficulties or saliva flow rate. Because of this, 
the true prevalence of OS may be underestimated. Another 
limitation of our study is its cross-sectional design, which 
does not allow any conclusions regarding causal relationships 
between OS and its associated factors or HRQoL.

In the present study, 42% of the residents suffered from 

at least one OS, which is in line with previous Finnish 
research in institutional settings (33, 34) and with a Swedish 
population-based study (24). The latter found that 42% of the 
older population had oral health problems with their voices, 
lips, oral mucosa, tongues, gums, teeth, saliva or swallowing. 
As expected, cognitive decline, dependency and prior stroke 
also had significant associations with a number of oral health 
problems (33). Teeth brushing/denture cleaning was less 
frequent among those with a higher OS burden. The cross-
sectional nature of our study did not allow us to conclude 
whether poor oral hygiene leads to OS or whether, for example, 
neuropsychiatric symptoms are a common risk factor for both 
poor oral care and OS.

In addition, almost one-fifth of the long-term care residents 
were malnourished according to MNA, which is in line with 
a recent meta-analysis by Cerada and colleaques (35). The 
association between OS and poor nutritional status found in 
the current study has also been found in previous studies (23-
24, 33, 36). For example, a recent Dutch study (23) showed 
that older nursing home residents, who suffered from at least 
one oral health problem (artificial teeth problems, chewing 
problems, xerostomia) were at an almost twofold risk of 
malnutrition. In line with a prior study, OS led to the use of 
texture-modified food, when foods are chopped, mashed or 
puréed to compensate for chewing difficulties or to improve 
swallowing safety (37). Modification of food may lead to 
poorer quality of nutrition and may reduce enjoyment of food. 

Generic HRQoL is a broad subjective construct that defines 
individuals’ perceptions of the effect of their health status 
on different domains of their life (38-39). Most previous 
studies have explored the associations between single OS 
and disease-specific HRQoL i.e. OHRQoL (2, 8, 13, 39). 
However, studies exploring the association between OS burden 
and generic HRQoL are scarce. The 15D index was 0.65 among 
the residents with no OS and the score decreased linearly with 
as the number of OS increased. A difference of 0.02−0.03 
in patient groups’ 15D score has been considered clinically 
significant (31). OS burden had a significant independent 
and linear relationship with HRQoL, even when adjusted for 
various confounders such as age, sex, dependency in physical 
functioning, morbidity, number of medications, teeth brushing/
denture cleaning and nutrition. It has been suggested that access 

Table 2
Multivariate models exploring relationship between burden of oral symptoms and HRQoL 

Model 1 β (95% CI) Model 2 β (95% CI) Model 3 β (95% CI)
0 Reference Reference Reference
1 -0.26 (-0.29 to -0.22) -0.22 (-0.25 to -0.18) -0.17 (-0.20 to -0.13)
2–3 -0.38 (-0.41 to -0.35) -0.32 (-0.35 to -0.29) -0.23 (-0.27 to -0.20)
P for linearity < 0.001 < 0.001 < 0.001
Model 1: crude; Model 2: adjusted for age, sex, dependency in physical functioning; Model 3: adjusted for age, sex, dependency in physical functioning, CCI (Charlson comorbidity index 
(30)), mean number of medications, teeth brushing/denture cleaning, MNA (Mini Nutritional Assessment (27)); Beta is measured in units of SD (standard deviation). Cohen’s standard for 
Beta values above 0.10, 0.30 and 0.50 represents small, moderate and large relationships, respectively (41))



THE JOURNAL OF NUTRITION, HEALTH & AGING©

J Nutr Health Aging
Volume 23, Number 10, 2019

1025

to appropriate oral health care services would likely improve 
overall HRQoL (40), and results from various clinical and 
interventional research have shown that dental treatments and 
public health interventions may improve OHRQoL (25). 

Conclusion 

In this study, we found a significant relationship between OS 
burden and poor nutritional status, low BMI, poor eating habits 
and poorer HRQoL. Therefore, to support older residents’ 
HRQoL, it is important that oral health is evaluated as part of 
their assessment and that attention is paid to their daily oral 
care.
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