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Summary

Background: Information on post-stroke oral health in Norway is sparse.
Paralysis and impaired motor skills and chewing and swallowing function mean
that patients do not notice their inadequate oral hygiene or are unable to take
care of their own oral health. Research shows that oral care has been a low
priority in the post-stroke acute and rehabilitation stage. Multidisciplinary
knowledge on how oral pathology and tooth loss can occur as a result of
paralysis and dry mouth appears to be lacking among the health professionals
that treat stroke patients in the acute and rehabilitation stage.
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Purpose: The purpose of this study is to elucidate the general and oral health-
related quality of life of stroke survivors. We also sought to investigate how
impaired oral function a�ects their quality of life both socially and functionally.

Method: We conducted 16 qualitative personal interviews with older people
living at home in Norway (aged 70–85). The informants were selected from
respondents in an earlier study (2), who also gave their consent to participate in
this follow-up study.

Results: Four informants indicated that they consider their own reduced dental
status to be a direct consequence of inadequate oral care follow-up (6 months–2
years) following their stroke. As a result of paralysis and impaired chewing and
swallowing function, nine informants still need extra time for meals, prefer soft,
easily chewed food cut into small pieces, and/or need help to cut the food up.
Acceptance of these circumstances is necessary for the informants to enjoy the
meal experience. Informants with �xed, functional teeth have the best oral
health-related quality of life. Informants with removable dentures are least
satis�ed with their oral health-related quality of life.

Conclusion: Sequelae of a stroke can impact on the chewing and swallowing
function, and can cause dry mouth and loss of teeth. The combination of stroke
and oral health seems to reduce both general and oral health-related quality of
life. Impaired denture function and/or chewing function can leave patients
feeling stigmatised in social contexts, and can lead to reduced food intake and
further health complications. Dental health professionals should be involved at
an early stage of rehabilitation. More interdisciplinary research and work in the
systematic follow-up of this patient group is called for.

Every year, 12 000 people su�er a stroke in Norway. Strokes are caused by acute
disruption to the blood circulation of the brain. Stroke survivors often experience
paralysis of varying degrees and duration (1).

Oral health refers to the condition of the entire oral cavity – teeth, tongue, mucosa
and temporomandibular joints. Post-stroke oral health is an underexplored area in
Norway. A quantitative survey was conducted to examine the patient group’s dental
health needs. Self-perceived dental health was mapped in the survey to ascertain
whether quality of life and social participation are reduced as a result of paralysis
and impaired oral function.

The results showed that only 5 per cent of respondents (15 of 293) received
information about the importance of caring for their teeth during the rehabilitation
period 0–6 months after their stroke (2).



In Norway, dental health is mainly privately initiated and funded. In principle,
adults are expected to take responsibility for their own dental treatment. The
Norwegian National Insurance Act provides for the �nancial support of children
and young people (aged 0–18) and certain population groups with special dental
needs (3).

Under the Ministry of Health and Care Services, one of the groups entitled to free
dental care is older patients in institutions or receiving home-based nursing care
who are either disabled or have long-term health problems (4).

The remit of the Public Dental Service (DOT) in Norway is to provide regular
dental health services to priority groups in the population (5). Depending on their
�nances, all counties o�er dental health services for children and young people,
while the provision for cognitively impaired and older persons, and disability
pensioners varies considerably, according to Norsk Helsenett (6).

An article series in the newspaper Aftenposten (7) reports that public dental
funding is a low priority in Norway compared to other Nordic countries. Varying
dental status is interpreted as a manifestation of social inequality in the
population, as many people on low incomes, pensioners, single parents and
students delay going to the dentist for �nancial reasons.

The survey report ‘Inequality in health service utilisation’ con�rms a clear social
gradient in dental service uptake in relation to income and education. Half of those
with an unmet need for dental care state that they cannot a�ord it (8). Many older
people are also probably unaware of their rights and therefore do not receive
adequate information and follow-up of their dental health, for example during the
post-stroke rehabilitation stage.

A systematic literature review related to post-stroke oral treatment and follow-up
concludes that subsequent health problems may be caused by inadequate oral
hygiene. One-sided paralysis (hemiplegia) reduces the chewing function on the
a�ected side, and a diet consisting of pureed food will, over time, cause a general
weakening of the masticatory muscles.

Facial paralysis, including of the tongue, means that the patient is unable to remove
any food residue around the teeth and in the oral cavity. Poor dental hygiene
caused by paralysis and an increased prevalence of bacteria leads to caries and
dental connective tissue disease (9).

Dental health in Norway

Post-stroke oral hygiene



Multidisciplinary knowledge on how oral pathology and tooth loss can occur as a
result of paralysis and dry mouth appears to be sparse among the health
professionals that treat stroke patients in the acute and rehabilitation stage.
Nevertheless, the combination of stroke, impaired physical and cognitive function,
low dental status and removable dentures is believed to increase the risk of
reduced quality of life.

The purpose of this study was to elucidate the general and oral health-related
quality of life of older stroke patients. Through qualitative interviews, we sought to
answer the following research question: How do older patients undergoing stroke
rehabilitation perceive their quality of life – and how does their impaired oral
function a�ect their eating situation in social contexts?

This study has a qualitative approach and was conducted to supplement the results
of a post-stroke survey on self-perceived dental health (10) (2). The informants
were strategically selected from 293 respondents (aged 70–85) from the Norwegian
Association for Stroke Survivors who participated in the survey.

We conducted 16 personal interviews (�ve women and eleven men) in the
informants’ own homes in three selected regions. The interviews lasted 30–60
minutes and audio recordings were made. Those who had reported tooth loss
and/or denture use in the survey, as well as informants in geographical proximity to
each other met the inclusion criteria. All had given written consent for a follow-up
interview. Exclusion criteria were large distances to other informants or few
informants in the vicinity.

The study was approved by the Regional Committees for Medical and Health
Research Ethics (REC South East, reference number 210/2992-1).

A semi-structured interview guide with open-ended questions was designed to
elaborate on themes from the survey. The themes were general quality of life, oral
health-related quality of life, dental status, dry mouth (xerostomia), food
consistency, use of time and con�dence in the eating situation.

«Facial paralysis, including of the tongue, means that the
patient is unable to remove any food residue around the
teeth and in the oral cavity.»

Purpose of the study

Method
Sample

Interview guide



In order to address the phenomenological-hermeneutic aspect of allowing
informants to freely describe their experiences and perceptions, we rephrased
questions, for example as follows: How would you describe a good day? What puts
you in a low mood? How would you describe an enjoyable and tasty meal? Under
what conditions do you enjoy eating with others? What are you most/least satis�ed
with about your teeth/dentures?

Two interviewers (the �rst and second authors) conducted the interviews and
made audio recordings (30–60 minutes), which were subsequently transcribed. The
interview analysis is based on the ad hoc generation of opinions. According to
Kvale, this entails using di�erent approaches and free interaction between di�erent
meaning-generation techniques (11).

The 98-page text was condensed into meaningful units and organised in tabular
form according to the following question categories: current situation, quality of
life, oral function and social participation, and dental health/dental status.

Furthermore, the two interviewers interpreted the material with a view to
quantifying similarities and di�erences and to identifying surprising or unexpected
phenomena and individual narratives. Using more than one researcher to interpret
the material went some way to reducing arbitrary or partial subjectivity (11).

The personal interview approach di�ers from that of sending out and receiving
questionnaires. The vulnerability of an interview situation involving di�cult life
situations and personal feelings represents a challenge to the interviewer; �nding
the right balance between proximity and distance is di�cult because the
interviewer may feel a�ected by the fortunes of the informants (10).

According to Kvale and Brinkmann, the interview situation is not an equal
interaction between two people, but is invariably characterised by an asymmetric
relationship of power riddled with ethical questions (12). In transcribing the audio
�les, it was di�cult at times to balance the consideration to relevance and
dissemination needs with what should be omitted for reasons of integrity.

In the interpretation process, the intention was to distinguish between terms that
informants used about speci�c conditions (experience near) and narratives in
which the interviewers included their own interpretation of the event (experience
distant) (10). In this context, it must also be mentioned that both interviewers are
professionally trained dental technicians.

Interviews

Ethical and methodology considerations



The following is a condensed summary of the �ndings and the analysis from the 16
transcribed interviews. Paralysis resulting from stroke was reported by 13 of the
informants. Many have improved function through exercise, but nine still have
varying degrees of paralysis and permanent functional impairment. Impaired
speech, eating and/or swallowing is mentioned by six informants in particular.

In terms of quality of life and the informants’ description of a good day, normal
everyday activity was generally considered to be essential. It is important to be able
to get out of bed and go for a walk when the weather is nice, as well as to do some
form of physical exercise and socialise.

Many informants take pleasure and satisfaction from having their family, and
particularly in relation to their children and grandchildren enjoying good health
and being a successful part of society. Being independent is a particular source of
satisfaction for the informants. Most enjoy activities such as work, courses,
exercise, trips and socialising with others, and some are glad of their spouse’s
presence and assistance.

About half of the informants reported that reduced physical capacity and self-
reliance are the source of sadness or feeling down about their own life situation.
This also applied to the fear of further loss of independence and growing
dependence on others, for example, no longer being able to drive or go for a walk:

‘Not being able to help with everyday things, and having to watch my wife take care
of everything. Not being able to help is depressing and it makes me feel guilty.’

Bad news about the world situation or illness among family and friends also cause
low moods.

In terms of oral function related to preferred diet, degree of self-reliance, time use
and social participation, where informants are asked to describe an enjoyable and
tasty meal, many reported that food consistency is important. The food must be
easy to chew and swallow, cut into small pieces and preferably have a soft texture:

‘When I was wearing dentures, I dreaded seeing things like solid meat coming to
the table because I knew it would cause problems straight away. Eating with others
was quite an ordeal!’

Results

Measures to improve oral function

«Many need help to eat the meal as they are unable to use
a knife and fork.»



As many as nine of the informants expressed that they need extra time to eat their
meals following the stroke. Some only have the use of one arm as a result of
paralysis, while the chewing and swallowing function is impaired in others. Many
need help to eat the meal as they are unable to use a knife and fork.

All respondents enjoy eating with others, but preferably with people they know,
such as family and friends, who are familiar with their situation. Some say that they
enjoy the meal experience under certain conditions, such as when they have more
time, when it is accepted that they might make a bit of a mess during the meal,
when they are given soft food and when someone cuts their food up.

With regard to dental health and dental status, all informants reported brushing
their teeth themselves without any problems. In relation to noticeable oral changes
over the past year, many still experience dry mouth, and some still �nd it di�cult
to swallow. With one exception, all respondents visit a dentist or dental hygienist
once or twice a year for check-ups and treatment.

Half of the respondents have received recommendations from a dentist or dental
hygienist regarding oral hygiene and have had dental work since their stroke. Half
con�rm having lost one to twelve teeth as an adult. Several have chosen not to
replace the missing teeth. Most of those who have replaced lost teeth with
permanently cemented bridges and/or removable dentures reported problems
stemming from badly �tting or poorly functioning dental replacement.

With regard to post-stroke oral follow-up, several informants speci�cally stated
that they consider reduced dental status, such as loss of several vital teeth and/or
reduced denture function, as a direct consequence of inadequate oral follow-up (6
months–2 years) after the stroke.

They describe poor denture function such as badly �tting dentures (facial
misalignment, changes to the alveolar bone) and reduced denture retention (ability
to wear the denture) due to oral paralysis. Denture designs that retain food residue
are viewed in a negative light, especially in social contexts.

One informant su�ered gingivitis (periodontitis) and lost several teeth during the
rehabilitation stage, where there was no focus on dental care. She �rst received
publicly funded dental treatment when she returned home after six months, and
eventually received a removable partial denture.

Dental health and dental status

Inadequate oral follow-up



Another informant did not visit the dentist for the �rst two years after his stroke.
He was then informed at a meeting for stroke survivors how important it is to visit
the dentist regularly. By then it was already too late. He had lost numerous teeth,
and was given a full denture in the upper jaw, which did not sit properly due to
facial paralysis.

In relation to self-perceived dental status and informants’ satisfaction with their
own teeth or dentures, some informants reported that they are glad they have
functional teeth to chew their food with, and some are particularly happy to have
properly �xed teeth.

The informants who are most satis�ed are those who have replaced their
removable dentures with an implant bridge, which was reported to be ‘heavenly’ by
one informant because it meant he could eat normally again. Several also indicated
that they consider their teeth to be an important part of their appearance.

The informants with removable dentures were least satis�ed with their teeth. The
reasons given were: the denture is a poor �t, meaning that it becomes loose or rubs
against their gums, or retains food residue, especially where braces are used to
attach the denture to the remaining teeth:

‘If I'm going out, like to a Christmas dinner, I need to take my toothbrush with me
because I have to leave the table when I’ve �nished eating to go and brush my
teeth. I take them out and brush them because the food is likely to get stuck in the
brace. When I’m o� to a party, I have to bring my toothbrush in my bag.’

In terms of the impact of the teeth on daily tasks, the informants who reported
self-perceived, normal oral function indicated that they do not think about their
teeth as long as they do not have dental pain. Informants who use dentures they
are not satis�ed with are more aware of their reduced chewing function. One
informant who already had dentures before the stroke, said the following:

‘Yes, because after the stroke, you know, the dentures didn’t �t. They were sticking
out here and there, and that sort of thing. All my teeth were taken out a while after
the stroke. It took a few years to get used to it, but now I can eat anything.’

Informants who have received treatment for periodontitis are particularly
concerned about oral hygiene: ‘No, I don’t think about my teeth but about the
things that get stuck between my teeth. In the gaps. The thought of being toothless
is awful!’

Self-perceived dental status



The point of departure for this study was the assumption that the combination of
stroke and reduced chewing and swallowing function a�ects both the general and
the oral health-related quality of life. Responses to questions concerning how older
stroke survivors perceive their quality of life show that it is important to maintain
normal everyday activities and independence in order to maintain the general
quality of life.

Responses to questions about how impaired oral function impacts on the eating
situation and social contexts show that the majority of the informants with
paralysis and impaired chewing and swallowing function need extra time to eat
meals. In order to enjoy the meal experience, this group also prefers soft, easily
chewable food that is cut into small pieces, and/or help to cut the food up.

These �ndings support earlier studies showing that oral health-related quality of
life is signi�cantly reduced in stroke patients (13). Evidence shows that the oral
health-related quality of life is reduced in line with the degree of impairment in the
patient’s physical function and with the standard of their oral hygiene. The oral
health-related quality of life was also proportional to the number of teeth they had
lost (14).

Impaired upper limb function and self-perceived poor oral health adversely a�ect
the quality of life in stroke survivors with paralysis, and can lead to cultural
resignation in the form of reluctance to participate in social occasions (15).

Signi�cantly reduced levels of oral function have a particular impact on mental and
psychosocial factors. Impaired speech function leads to social isolation. Reduced
sensitivity and a loss of muscle coordination in the oral cavity reduce the patient’s
ability to control their food and/or dentures. In addition, dribbling, slow eating and
problems with using cutlery lead to a feeling of shame and low self-esteem (13–15).

Functional impairments and paralysis cause many informants to struggle with
using a knife and fork. Impaired chewing and swallowing function leads to fears of
food becoming lodged in the throat, or of dribbling or making a mess. They
therefore prefer to eat with people who are familiar with their situation.

Discussion

«The majority of the informants with paralysis and
impaired chewing and swallowing function need extra
time to eat meals.»

Stroke survivors have reduced oral health



The interview responses to users of removable dentures show that eating, chewing
and swallowing problems are exacerbated, sometimes leaving stroke survivors
feeling stigmatised. They deliberately avoid eating with others, or restrict their
eating, or only eat certain foods. Reduced food intake over time can cause
malnutrition, particularly in those living alone without anyone to help at
mealtimes.

All the informants brushed their teeth themselves, and with one exception, now
attended regular dental health check-ups. However, four informants experienced
tooth loss or reduced denture function as a direct result of inadequate oral follow-
up during stroke rehabilitation.

Paralysis of the mouth and facial muscles had an adverse e�ect on the dentures’ �t.
Impaired tongue function combined with dry mouth and faulty denture design
made it more di�cult for the patient to remove food residue from the teeth. These
factors increase the risk of bacterial growth (9).

In a follow-up study of 156 Swedish stroke patients, Wertsén et al. were
disappointed to learn that more than one third of those with paralysis in their
dominant hand brushed their teeth themselves. The researchers point out the need
for assistance with dental care in patients with paralysis in their hands. Given this
�nding, it is concerning that all participants in our study brush their teeth
themselves.

Wertsén et al. highlight the need for more information about the risk of oral
disease for stroke patients, their families and care sta�. They also call for a stronger
focus on encouraging more contact and follow-up from dental professionals.

They further advocate better routines for the transfer of patient information
concerning the need for assistance from the hospital to the local authority.
Facilitating the �ow of information to patients’ families may also lead to improved
oral health and reduce the risk of post-stroke pneumonia (16).

In this study, it was found that informants experienced reduced oral health and
loss of teeth as a result of inadequate post-stroke follow-up of dental health. There
is reason to believe that a greater focus on oral health could have prevented this.

In the questionnaire that formed the basis for the qualitative study, only 5 per cent
of the stroke patients received information about dental care in the acute stage (2).
Strengthening the interdisciplinary cooperation, both in the acute stage and the
rehabilitation stage, is therefore vital.

Challenges of brushing own teeth

Better oral follow-up could improve oral health



Poor oral health following a stroke can be considered a growing problem due to the
ageing population pushing up the stroke rate. In the acute stage, swallowing
capacity and nutrient intake are prioritised, as this is important to survival in the
short term. Paralysis and impaired motor skills often mean that patients do not
always notice poor oral hygiene or oral ulcers, or are unable to take care of their
own oral health.

The association between poor oral hygiene and aspiration pneumonia due to food
going down the wrong way and/or inadequate oral care has been demonstrated. It is
therefore recommended that the patient’s oral health is addressed at the acute
stage and is incorporated into the daily routine at stroke units (17).

A study at 11 stroke units in England revealed a similar need for knowledge. The
majority of stroke units (72.7 per cent) neither logged oral care nor used a
screening form to evaluate oral care as part of their medical record-keeping (18).

Comprehensive documentation from a number of studies thus indicates a need for
better routines, instruction and guidance for nurses and other care sta� in relation
to oral assessments, oral care and in assisting patients to brush their teeth (9, 14,
16–18).

Stroke patients with functional impairments need assistance with oral care and
follow-up. The spotlight should be directed towards problems related to chewing
(mastication) and swallowing (dysphagia). The latter is a signi�cant risk factor for
developing aspiration pneumonia (9).

Consumption of solid food requires some degree of chewing functionality in order
to grind the food down to a consistency that can be swallowed. This requires a
functional set of teeth or well-�tted dentures.

Sequelae of a stroke can a�ect the chewing and swallowing function and lead to dry
mouth and loss of teeth. The combination of stroke and oral health appears to
reduce both general and oral health-related quality of life, which supports �ndings
from similar studies.

«Poor oral health following a stroke can be considered a
growing problem due to the ageing population pushing up
the stroke rate.»

Conclusion



Reduced denture function and/or chewing function can leave patients feeling
stigmatised in social contexts. It can also lead to reduced food intake and may
cause further health complications. Dental health professionals should be involved
early in the rehabilitation stage. More interdisciplinary research and a stronger
focus on systematic follow-up of this patient group is called for.
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