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Agrip

Bakgrunnur: G60 munnheilsa er mikilvaeg fyrir alla aldurshopa og studlar ad go6ori
almennri heilsu, vellidan og lifsgedum. Litlar upplysingar eru fyrirliggjandi um
munnheilsu ibua & hjikrunarheimilum og hvernig peir upplifa eigin tannheilsu og tengd
lifsgaedi (Visindagrein I og II). Eins er mikilveegt ad vidhalda munnheilsu med reglulegri
munnhirdu til ad koma i veg fyrir préun munnsjukdéma, ekki sist hja peim sem eru ordnir
hrumir og bua 4 stofnunum. Ekki eru fyrirliggjandi upplysingar um hvernig stadid er ad
munnheilsuvernd 4 islenskum hjukrunarheimilum eda hver vidhorf eru medal starfsfolk til
munnheilbrigdispjonustu i starfi sinu.

Markmid: [ fyrsta lagi, ad skima munnheilsu ibua a hjukrunarheimilum og kanna
sérstaklega hvernig fj6ldi skemmdra, fylltra og tapadra tanna og tegund tanngerva hefou
ahrif & munnheilsutengd lifsgeedi og skoda tengsl milli munnheilsu og neringartengdra
vandamala (Visindagrein I og II). I 6dru lagi, ad rannsaka vidhorf starfsfolks a pessum
heimilum til munnheilsuverndar og bera nidurstodur saman milli fagstétta. Sérstaklega var
skodad hvort jakvett og neikvett viohorf starfsfolks hefdi mogulega tengsl vid fagleg storf
peirra vid munnheilsuvernd.

Adferdir: Visindagreinar I og II lysa pversnidsrannsokn medal ibua (N = 82) 4 tveimur
hjukrunarheimilum 4 hoéfudborgarsvadinu, par var munnheilsa patttakenda skodud og
skrad samkvaemt alpj6dlegum skodunarstadli (Oral Health Survey, OHS) og lagdur fyrir
lifsgeedakvardi (Oral Health Impact Profile, OHIP-49), sem melir neikveed ahrif
munnkvilla & félagslega—, salrena— og likamlega virkni einstaklingsins og lifsgaedi
(Visindagrein I). Jafnframt voru skodud tengsl milli munnheilsu ibua, lifsgeda og
n@ringartengdra vandamala med atta sértekum spurningum ar OHIP-49
lifsgeedakvardanum (Visindagrein II). Visindagrein III lysti pversnidsrannsokn medal
starfsfolks (N =200) & tveimur hjikrunarheimilum & hofudborgarsvaedinu. Lagdur var fyrir
pyddur og stadferdur spurningarlisti Viohorf til munnheilsuverndar (e. Nursing Dental
Coping Belief Scale, DCBS) sem metur tru starfsfolks 4 pvi ad peir geti og bui yfir haetni
til ad geta haft ahrif 4 framgdngu munnkvilla hja sjuklingum i peirra umsja.

Nidurstoour: Visindagreinar I og II syna nidurstodur ur pversnidsrannsékn medal ibua a
tveimur hjukrunarheimilum. Alls luku 73 ibuar eda rimlega 8§9% batttdku i rannsokninni,
medalaldur var 86,8 ar (= 5,7) og aldurs spénn 73-100 ar. Tannlausir ibuar upplifou
neikvaedari ahrif eigin munnheilsu 4 almenna lidan og lifsgaedi i samanburdi vid tennta
ibua. Fj6ldi skemmdra, tapadra og fylltra tanna var mikill (67,5%) og medal tannatustudull
har (M = 25,7 £+ 3,3), sem bendir til pess a0 ttbreidsla munnkvilla sé algeng 1 pessum hop.
Enn fremur var hlutfall 6medhondladra munnkvilla hatt hja patttakendum (67%) og
reyndust ibliar med lengri busetu & hjukrunarheimili vera martaekt oftar utsettir fyrir ad
vera med Omedhondlada munnkvilla (Visindagrein I). Meirihluti ibta (59%) hafoi
einhverjar tennur en adrir voru tannlausir, peir iblar sem hofou buid lengur en ar a
hjakrunarheimili upplifdu martaekt oftar skert bragdskyn (p = 0,015), breytt bragdskyn (p
=0,029) og erfidleika vid ad tyggja mat (p = 0,041) en peir sem buid héfdu par skemur.
Tannlausir ibuar skorudu hatt ad medaltali 4 kvarda sem melir naeringartengd vandamal



M =4,8+2,5, min 0 — 8 max) og ibuar sem voru metnir med sleema munnheilsu DMFT-
28), sem getur verid mikilveegur fyrirbodi um aukna heettu & vannaeringu (Visindagrein II).
Visindagrein III, patttaka i rannsdkninni var 54,5% (109/200), medalaldur var 38,5 ar
(£ 15,8) og aldurs spénn 18-70 ar. Starfsfolk med menntun i munnheilsuvernd skoradi
marktekt legra 4 spurningarlistanum Vidhorf til munnheilsuverndar en starfsfolk an
hennar, sem bendir til pess ad peir sem hafi hlotid menntun i munnheilsuvernd séu meo
jékvadara viohorf til munnheilbrigdispjonustu i starfi sinu. Algengast var ad 6faglaerdir
starfsmenn sinntu daglegri munnhirdu ibua en peir voru 6liklegastir til ad hafa menntun a
pvi svidi. Samkveemt nidurstddum rannsoknarinnar studlar pekking & munnheilsuvernd ad
aukinni trt starfsfolks a ad pad hafi getu til ad draga r préun munnkvilla medal ibua.

Alyktun: Alykta ma ad endurskoda purfi munnheilsuvernd 4 hjukrunarheimilum, til ad
tryggja ad htn sé i samraemi vid einstaklingsbundnar parfir ibtia. Naudsynlegt er ad
starfsfolk hafi sérteeka menntun i munnheilsuvernd aldradra og bui yfir skimunartaeki i
forvarnarskyni til ad meta reglulega munnheilsu ibta og framgang munnkvilla. Med
samstilltri pverfradilegri samvinnu heilbrigdisstétta og adstodarfolks i Sldrunarhjiukrun
med adkomu hagsmunaadila og stjornvalda metti endurskoda munnheilbrigdispjonustu &
pessum vettvangi og leita lausna til ad draga ur sjukdomsbyrdi munnkvilla medal ibua.

Lykilord: munnheilsa, munnheilsuvernd, lifsgadi, hjukrunarheimili, 6ldrunarhjukrun
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Abstract

Background: Good oral health is fundamental for general health, wellbeing and quality
of life for all age groups. Little information exists on the oral health of older adults living
in Icelandic nursing homes and how they perceive their oral health and quality of life
(Paper 1, II). Further, regular oral hygiene is important for oral health promotion and
preventing the development of oral diseases, especially for frail older adults living in long-
term care. The literature contains little information on oral care in nursing homes and
regarding oral health attitudes and beliefs among nursing home staff.

Aim: First, this work aimed to screen oral health among residents in Icelandic nursing
homes and explore the association between the number of decayed, missing and filled teeth
(DMFT), dental prostheses, oral health problems, nutrition problems and quality of life
(Papers 1, II). Second, it aimed to study oral health beliefs and attitudes to oral care among
staff working in these same nursing homes and compare the results between professions,
along with the association between positive and negative oral health beliefs and oral care
(Paper II1).

Methods: Papers I and II report a cross-sectional study of 82 residents living in two
nursing homes. Their oral health was screened according to international standards using
the Oral Health Survey (OHS) and Oral Health Impact Profile (OHIP-49) to collect data
on residents’ self-perceived oral health problems and their association with functional,
physical, and social limitations and quality of life (Paper I). The self-perceived oral health
problems and the association between oral health and nutrition problems were also studied
using specific questions from the OHIP-49 (Paper II). Paper III was a cross-sectional study
among nursing staff (N = 200) working in two nursing homes in Reykjavik and nearby
municipalities. Data were collected using the Nursing Dental Coping Belief Scale (DCBS)
to study their beliefs about being able to control oral health outcomes with oral care.

Results: In Papers I and 11, a total of 73 residents (89%) completed the study. Their mean
age was 86.8 years (+ 5.7), ranging from 73 to 100 years. Edentate residents believed that
their oral health negatively impacted their general wellbeing and quality of life compared
with dentate residents. Both the number of DMFT (67.5%) and the mean DMFT index
(25.7 + 3.3) were high, indicating a high prevalence of oral diseases in this sample. The
prevalence of untreated oral symptoms was high (67%), and these were significantly more
common among residents who had dwelled longer in the nursing home (Paper I). Most
(59%) residents had some teeth, whereas others were edentulous. Residents who had
dwelled longer than a year in the nursing home significantly more often had less taste
sensitivity (p = 0.015), changed taste perception (p = 0.029) and chewing difficulties (p =
0.041) compared to residents who had stayed in the nursing home for less time. Edentate
residents frequently had nutrition-related problems (M = 4.8 + 2.5, range 0 to 8) and poor
oral health, which can be an important predictor of malnutrition (Paper II).

In Paper III, a total of 109 employees (54.5%) participated in the study, with a mean age
of 38.5 years (= 15.8), ranging from 18 to 70 years. Staff with oral health education scored
lower on the DCBS than their peers with no oral health education, which indicates that oral
health education resulted in positive oral health beliefs. Nevertheless, most nursing home
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staff in this study had limited or no oral health education or practical training in oral care.
The results show that oral health education may promote positive oral health beliefs and
aid staff to believe that their oral care can reduce oral health problems among residents.

Conclusion: Oral care standards should be revised in nursing homes to guarantee oral care
according to individualised needs. Staff must have specific oral health education and
training. They need access to appropriate oral health assessment tools for regular screening
to prevent the development of oral diseases and modify oral care plans when needed. To
cope with oral care in nursing homes, authorities, politicians, health professionals, nursing
staff and associates working in geriatric care could work together to create an oral care
policy to lower the burden of oral diseases among residents.

Keywords: Oral health, oral care, nursing homes, quality of life, geriatric nursing
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Preface

I began my career as a dental technician in 1994 at my own dental laboratory in Isafjordur.
I continued my education and finished a master journeyman degree in 1997. The education
for dental technicians later went through an academic shift, and I graduated with a BS
degree from the School of Health Sciences at the University of Iceland. In 2001, I
graduated from Skolen for Kliniske Tandteknikere at the University of Aarhus, Denmark,
as a clinical dental technician. The profession is also recognised worldwide as denturist.

Many of my patients were older adults, often requesting services to replace their third or
fourth set of complete dentures. They had much in common and were happy to share their
stories of oral health experiences throughout life, why their oral health had deteriorated
and how that had affected their quality of life, general health and wellbeing. Some of my
older patients were in good health, lived independently at home or had some assistance to
do so from social and health services in the municipally. Others had moved to a nursing
home. However, their stories were different: nursing home residents sometimes
complained about their dependency on others to use my service, mainly because of
immobility or health issues. Further, they described how their health and ageing had
affected their ability to perform daily oral hygiene. When asked why they did not seek
assistance from nursing home staff to complete these tasks, the most common answer was,
“I don’t want to bother the staff; they are always so busy.”

These stories were the seeds that started my journey researching oral health experiences
and nursing home staff in a postgraduate Master of Public Health programme. The goal of
my doctoral study was to add to the information missing from the literature about the
clinical oral health of nursing home residents and investigate the association between their
oral health and quality of life. Further, it aimed to study oral care protocols among nursing
home staff in these same nursing homes and document their oral health beliefs that may be
associated with oral care in these settings.

I hope that this study may contribute to knowledge about geriatric oral health and oral
health care in nursing homes. Further, I hope that these findings will encourage health
professionals, non-dental professionals and the dental team to join forces and set goals to
lower the burden of oral diseases and improve the oral health quality of life and wellbeing
of the geriatric population.
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1 Introduction

Ageing is a normal part of the life cycle, with an age-related increase in the prevalence of
chronic diseases, deterioration in physical and cognitive function, and disability. Many
dependent older people living in nursing homes have less manual dexterity, cognitive
decline and loss of vision that may result in poor oral hygiene and increase the risk of oral
health problems. ! Oral health is linked to and an important factor in general health, >*
overall wellbeing, # and quality of life. >

The burden of oral disease is estimated to affect 3.5 billion people worldwide. ®’ Oral
health problems are largely preventable and treatable during their initial stages.
Nevertheless, oral diseases are a major public health problem and affect people throughout
life, causing negative effects on their general health and wellbeing. 8

Older people now more often retain their teeth and have complex dental prostheses or
implants that need daily oral care. The frailty of nursing home residents in Iceland has
increased >'° and they need more specialised health care, '! including oral care to maintain
oral health and avoid the progression of oral diseases. However, the impaired health of

nursing home residents can make oral care challenging for the individual and the carer.
12,13

Among the assistance that older people in nursing homes need, oral health is often
overlooked, '*!3 and oral hygiene is often listed as missed care in these settings, '®!7 thus
risking poor oral health. The lack of daily oral care in nursing homes has existed as a health
problem for many years, resulting in poor oral health!® affecting the oral health quality of
life.

This thesis addresses relevant questions regarding geriatric oral health in nursing homes
and how quality of life can be affected by oral health problems and oral care in nursing
homes, which are mutually critical issues to evaluate the need to reform health care in these
settings.



2 Background

The literature review in this chapter is divided into three sections. It begins by reviewing
the Icelandic public HEALTHCARE SYSTEM and indirect factors that may affect the
delivery and utilisation of dental services among nursing home residents because clinical
oral health recurs in both articles published on nursing home residents in this thesis (Paper
L 1I).

In the second section, the focus is on issues of geriatric ORAL HEALTH that may need
special attention by nursing professionals to detect oral conditions that may negatively
affect quality of life. Thereafter, the topic of ORAL HEALTH CARE is examined within
the context of nursing home staff, focusing on enabling factors and barriers to oral care in
nursing homes (Paper III).

The author has mainly focused on what is likely to support improvement in oral health care
in Icelandic nursing homes. However, the evaluation of what is relevant in this review is
based on the author’s opinion, and the selection is not intended to ignore the research work
of any scholars or imply that their work is less important in the field.

2.1 HEALTHCARE SYSTEM

The public healthcare system, policymakers and other stakeholders set standards in health
care and health promotions and decide how to manage health among the population.
Healthcare policy in Iceland is set in line with Health 2020, a European policy framework
and strategy for the 21% century, which was originally published in 2012 by the World
Health Organization (WHO). ' The parliament handles the policy planning, financing and
government of the Icelandic healthcare system, 2° which serves approximately 369,000
inhabitants. 2! The average life expectancy of Icelanders is 82.7 years and is slightly higher
for women (84.5 years) than for men. > The Ministry of Health is responsible for
management and decisions concerning hospitals and nursing homes. Long-term care
facilities such as hospitals and healthcare centres are financed on a fixed budget by the
government, and municipalities finance social services. 23

The increased number of older adults has, among other things, inflated the burden on the
healthcare system. 2* More older adults need round-the-clock nursing care in long-term
care facilities'” that include room and board and assistance in daily living, psychosocial
care, health care and medication care. % In the future, the increase in the age groups 80—
89 years and 90+ years is expected to be twofold between 2020 and 2040. This will cause
an additional need for nursing care. ' The need for more nursing capacity exists already
as increased numbers of frail older people are waiting to be admitted to nursing homes. 2
The future challenge facing society is to cope with changes in health care needs in these
settings.

Health care is mostly provided by public health services and largely financed by general
or specific taxation collected by the central government and with a defined level of patient
co-payments. However, the organisation and provision of home care for some groups, such
as frail older adults and people with disabilities, is mostly the responsibility of local



authorities in Iceland. >’ The Icelandic healthcare system is relatively small compared to
other Nordic and European countries. It is state-centred and publicly funded and offers
universal coverage. 2 Mostly public expenditure (82%) covers health expenses in Iceland,
and the rest is out-of-pocket payments by households. 2°

2.1.1 Population in nursing homes

The definition of older adults varies between countries. In Iceland, older adults are defined
by legislation as being 67 years of age and older. 2’ Reaching this age is a milestone for
those who plan to retire from work and apply for old-age pensions from public and private
funds. Some older adults continue to work despite being entitled to old-age pensions, but
this often depends on their general health and support from both formal and informal
caregivers and society. The local authorities in each municipality offer home care services
to older people aimed to enable them to live at home for as long as possible. 27 The result
of ageing, frailty and multimorbidity often leads to admission to nursing homes.

Since 2008, the frail older individual or their spouse or social service have needed to apply
for Nursing Home Pre-Admission Assessment. The admission criteria became stricter, and
applicants are evaluated based on individual needs, i.e., social factors, physical and
phycological condition, general health, and activities of daily living or self-care. ?° A
retrospective comparative study by Hjaltadottir et al. ® revealed that residents were older
after the admission criteria became stricter; that the prevalence of Alzheimer disease (AD),
ischemic heart disease and diabetes increased; and that the one-year survival rate decreased
from 73.4% to 66.5%. The mean age in this group increased between 2017 and 2020, from
83.8 years to 84.7 years. '® Another study among nursing home residents that was
completed after the change to stricter admission criteria showed a trend in reduced physical
health, improved cognitive performance and greater involvement in social activities over
11 years.

2.1.2 Nursing homes and oral health standards
Local health authorities have a system of reimbursement to publicly and privately run

nursing homes. 3 The Nursing Home Service Agreement (NHA) includes a fee schedule
for nursing home health care according to law®! and sets basic standards for health care
service.’® According to the NHA, residents must have access to necessary health care on
site and specialised health care elsewhere when needed. The health care is monitored and
registered using the Residents Assessment Instrument (RAI)*® InterRAI Minimum Data
Set 2.0 (MDS), an assessment tool to collect information on health, function and resident
ability to self-care to be used in health care plans. RAI has quality indicators that measure
the quality of nursing care,*? and nine quality indicators are used to monitor the quality of
care according to the NHA, but none of them measures oral health. 3 Soon after admission
to a nursing home, clinical oral health should be assessed formally in a health evaluation
on site and registered. >° Furthermore, Icelandic doctors recommend including regular oral
health assessment in health surveillance to promote the health of nursing home residents.
33 Nevertheless, geriatric health experts have determined that MDS is “totally inadequate



to protect the oral health of the institutionalised elderly as it fails to even address the issue
of oral neglect.” 34

With the current assessment instrument possible inadequate to detect oral health problems,
clinical oral care standards are also vague in Icelandic nursing home settings. The NHA
only recommends that each nursing home sets its own standards in oral care but must
guarantee access to dental services when residents need dental treatment. Furthermore,
though recommendation exists in the NHA,*® no further guidance is provided.
Accordingly, no evidence-based oral care protocol is set in the NHA by Icelandic
authorities. Consequently, oral health assessment, oral health screening and planning,
execution and follow-up can vary both between nursing homes and within wards in a
nursing home.

According to the Care Quality Commission, an independent regulator of health and social
care in England, 52% of nursing homes inspected had no policy to promote and protect
oral health, and 17% did not assess the oral health of residents at admission. Half of homes
did not provide oral care training for staff, and 73% of residents’ care plans did not cover
or only partly covered oral health. 33 Other countries have set guidelines or standards for
oral care in nursing homes, including Europe, the USA and Australia. 3¢-*°

2.1.3 Oral health policy

In 2016, the World Dental Federation (FDI) redefined the oral health concept used by the
WHO and other associations to include three key elements: disease and condition status
and physiological and psychosocial function. ** The FDI Vision 2030: Delivering optimal
oral health for all challenges known inequalities in oral health and aims to lower the
burden of oral disease worldwide and empower oral health care. The goal is to integrate
oral care in health policies and settings to include individualised oral health care delivery.
This global oral health approach suggests a revision of how public oral health promotion
has been conducted to deliver better-quality oral care within the health system. *!

The Global Oral Health Interest Group (GOHIG) belonging to the dental education
community*? defined the context of global oral health as aiming for “optimal oral health
for all people and elimination of global health inequities through health promotion,
disease prevention, and appropriate oral care approaches that consider common
determinants and solutions and acknowledge oral health as part of overall health”. **

This definition moves away from treatment-oriented approaches and focuses on oral health
prevention and promotion. Global oral health is distinct from dental public health, which
is set to focus one single society on factors influencing local oral health. Latter mainly
focuses on diagnosing a target or high-risk population’s oral health problems, finding their
causes and effects, and planning interventions to prevent future oral diseases. +*

Oral health policies

The organisation of a dental service is affected by policies in each country and may have
indirect effects on the use of the service. In the majority of European Union (EU) countries,
dental health care operates mainly outside the healthcare system in the private sector. *4



Public coverage for dental care is more limited across the EU, on average 30%, and
therefore is mostly financed by patients with out-of-pocket payments. 22

In the Nordic countries, oral health care has been an important part of the ideology of the
Nordic Welfare State model. The organisation of dental care in Norway, Sweden, Denmark
and Finland shares some similarities in operating both within the private and public sectors.
4 However, Iceland differs from other Nordic countries since all dentists are employed in
the private sector. The other Nordic countries offer free dental care for children and
adolescents in the Public Dental Service, and adults may partly be reimbursed based on the
schemes of payment in each country. #*#° Public dental insurance and access to dental care
play an important part for all population groups, regardless of socioeconomic status,
gender, culture or ethnicity.

A recent study in the Nordic countries shows a high attendance to dental care ratio,
implying knowledge of the importance of regular dental care. However, the same access
to dental care is not guaranteed in rural areas. Authors have noted that older people and
some disadvantaged social groups were most likely not to benefit from the healthcare
system as it is currently organised. * Consequently, addressing social inequalities in oral
health and dental care is important in the Nordic countries. 4’

In Iceland, dentists in the private sector are paid for treatment based on their own fee
schedule 2%* but may also provide dental care according to a dental service agreement
(DIA) between the Icelandic Dental Association and the Icelandic Health Insurance (IHI).
People may therefore be partly or fully covered according to their profile by the public THI
scheme.

Today, IHI somewhat reimburses the costs of dental care for people 67 years of age and
older and disability pensioners and covers almost all the costs of dental services for people
18 years of age and younger. 2® Since 2018, residents in nursing homes have been fully
reimbursed according to profile and price regulations set in the DIA by the IHI. #’
However, additional charges not included in the DIA are paid out of pocket by the patient
according to the dentist fee schedule. No other dental care insurance scheme is available
in Iceland for the public, so people aged 19-66 years other than disability pensioners pay
in full their own dental care expenditures. More than two thirds of co-payments for health
care by private households in Iceland are for pharmaceuticals and dental care. 2

Oral diseases are often overlooked, neglected globally and rarely seen as a priority in health
policy. *® The Icelandic Public Health Policy set in 2010 aimed to increase the proportion
of dentate people 65 years and older with at least 20 functional tooth units in occlusion to
50%.% No specific oral health objectives are set for the geriatric population in the current
public health policies, valid to 2030. However, a plan has been set to increase public dental
reimbursement and set an upper limit on dental care expenditure for children and

pensioners. !°

The study Health and wellbeing of Icelanders®® has been repeated regularly by the
Directorate of Health since 2007 and reports data on the prevalence of edentulousness and
the frequency of individuals aged 65-74 years with at least 20 remaining natural teeth. >°



No data are regularly collected on the oral health of people aged 75 and older. Authorities
recommend that healthcare institutions have formal quality control and compliances at
hand to improve safety and quality of health care services. 3! The Directorate of Health
published an evidence-based preventive strategy called Clinical guidelines on the
prevention of dental caries in Iceland ** in 2005 intended for all individuals working on
preventing dental caries in the population.

Historically, public dentists operated in Iceland in public schools from 1922 3 to 2000, >
but their service was suspended for various reasons, not to be discussed here. However, a
Dental Clinic is open to the public during the academic year from August to April at the
Faculty of Odontology of the University of Iceland.

The Dental Clinic is used to train dental students in general dentistry, and inpatients are
charged considerably lower for dental treatments than in the private sector. That may
explain why the majority 86.6% of inpatients represent the population aged between 19
and 66 years not covered by the DIA and why fewer belong to groups covered by DIA. >
This public Dental Clinic is intended for dental education, and the selection of inpatients
is based on the clinical training needs of its students. Consequently, only 55% of inpatients
(n = 140) undergo dental treatments within 4 years. *°

In 2016, approximately 8% of the general population in Iceland reported unmet dental care
needs, but the gap was fourfold (15%) in the lowest income quintile compared to the
highest (3%). The need for unmet dental care is far greater among people in the low-income
groups in Iceland than in any other Nordic country. 2°

The evidence presented in this section suggests that oral care policy for people in long-
term care is overlooked in our healthcare system and nursing homes themselves are
responsible to form and comply with their own oral healthcare policy. A lack of standards
in oral care delivery and regulation of oral care may introduce oral health care inequalities
to residents in publicly funded nursing homes.

2.2 ORAL HEALTH

Clinical oral health information describes the epidemiology of oral diseases in populations
and the need for dental treatment. It is used to advise about the best oral care practices and
to inform about risk factors for oral health problems. >’ Health professionals and associates
must recognise common oral health problems and symptoms affecting the geriatric
population and their associated factors.

The definition of oral health has changed over the years and is multidimensional rather
than disease-specific.

“Oral health is multi-faceted and includes 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 and disease of the craniofacial

complex head, face, and oral cavity.” *°

To promote oral health, oral health goals focus on integrating individualised oral health
care into general health care*! and making the service assessable for all. *'*¢ Moreover, to



prevent oral diseases and improve general health and wellbeing, collaboration is needed
between oral health professionals and other health care personnel to deliver proper oral
health care. >*!

2.2.1 Geriatric population
Organising dental services requires an understanding of a given population’s

characteristics, including nursing home residents. Dental vulnerability varies across the
lifespan and is related to individual factors and social support. >* Ageing is a complex
physiological multisystem decline, resulting in an increased prevalence of common
diseases that contribute to frailty and increased vulnerability. > Though general health has
improved and life expectancy has increased in most societies in recent decades, 2* oral
health can advance frailty and frailty can negatively affect oral health. ®® Accordingly, the
deterioration of general health is associated with functional impairment, increased frailty
and dependency. ®' Consequently, an increased need for care is associated with a decline
in oral health. 2

Older people have diverse sociodemographic backgrounds and health and oral health
issues at admission to nursing homes. Oral health is closely related to oral health behaviour,
personal oral health perspectives, socioeconomic factors, perceived need, and use of and
access to dental care. In this population, the majority (75%) of residents have untreated
oral health problems at admission. °> Providing oral care is a complex task in a nursing
home environment and depends on the nursing home organisation, staff, residents, and oral
care protocols or actions. '

Figure 1 (page 8) shows the concept of a life course approach to dental vulnerability. *®
This model is applicable to most populations because the dental care pathway is different
in groups concerning dental service and oral care. For example, Figure 1 shows that
Population 1, representing the majority of people, is born and vulnerable for a while at the
beginning of life. They manage to thrive with support from the environment until old age
when health begins to decline. This group remains functional most of their life but may
experience pre-dependency or early, mid or late dependency linked with increased frailty.
Dependency is in line with dental service and oral care need, depending on oral health
maintenance and access to care, which evolves into the need for prevention plans,
including self-care plans. Later during mid dependency, the focus is on keeping oral health
and quality of life, if possible, until late dependency, which focuses on palliative
approaches in dental service and oral care. Population 2 represents people who are
vulnerable throughout life, i.e., may have chronic health conditions or disabilities and need
special dental services and oral care. Population 3 represents people who have ideal dental
support and care pathway utilisation and maintain their oral health throughout life in a
functional state, pain-free and with an acceptable appearance. 3
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Figure 1 The concept of dental vulnerability using a life course approach.

Integrating oral care guidelines into nursing homes is a complicated and challenging task.
The care system is divided into units with poor communication and interprofessional
infrastructure, such as a lack of interprofessional training, poor referral practices and a lack
of a national information system for patients’ data for different health professionals. ¢
Further, existing guidelines are not always adequately implemented, i.e., residents are not
screened or monitored as expected, and oral care providers have limited resources to
facilitate access to dental services. > Despite these inadequacies, notably, interventions
and organisational changes at nursing homes have shown positive oral hygiene outcomes

and fewer oral symptoms among nursing home residents. 46>

2.2.2 Quality of life
Quality of life (QoL) is a multidimensional concept and includes physical, psychosocial

and environmental domains. Health-related quality of life (HRQoL) is a satisfactory
measure to access the impact of health conditions and treatment and is associated with the
person’s perspective of what is important for their wellbeing. The more negative the
impact, the greater the effects on QoL. ®® Benyamini et al. ®’ found that self-rated health
and oral health measurements of older people have shown to be independent contributors
to life satisfaction. For practice, they recommended that health care providers ask older
people during routine assessment how they perceive their oral health. They also suggested
recommending them to continue dental health behaviours, including regular oral hygiene
and visiting a dental practitioner. Environmental quality of life is not a health-related
measure of impact but may feature economic resources, community stability or the ability
to interact socially. These QoL domains may be mediated in older adults with chronic
health problems and cognitive impairment if their health limitations require reliance on
personal assistance and care. ®® Participants living in nursing homes in Iceland revealed
that feeling secure in the nursing home was the most important aspect that contributed to
their QoL. ¢

Another concept closely related to QoL and general health focuses on oral health quality
of life (OHQoL). Oral diseases may play a major role in a person’s life and affect social



functions and interactions. ’° The concept is defined as “a multidimensional construct that
reflects (among other things) people’s comfort when eating, sleeping and engaging in
social interactions, their self-esteem,; and their satisfaction with respect to their oral
health”. " Importantly, a decline in general health is a predominant factor associated with
oral health? in nursing homes, where the majority of residents have poor OHQoL’"”* and
a high need for dental services. 77678

A reasonable approach to tackle oral care issues in nursing homes and the community could
be adapting existing all-inclusive dental care programmes into health care for older people.
Such programmes mandate dental examination to be performed within a certain time after
enrolment to community home services or admission to nursing homes. Further, they
develop minimal standards that can facilitate the delivery of dental examinations to support
the oral health of residents and general health outcomes and QoL. ” A systematic review
by Wong et al. ¥ investigated the association between oral health and associated factors
among older people in long-term care and OHQoL. It explored individual non-modifiable
(age, gender, dementia, etc.), modifiable (health, oral health, nutrition, dental visits, etc.)
and environmental factors (oral care—related support, financial, insurance, oral care
practice) in long-term care. It concluded based on available studies that no good agreement
exists on how much these factors affect OHQoL. Therefore, the authors recommended
clinical trials on modifiable factors among those who live in institutions.”

2.2.3 Oral health and older people

Global improvement in oral health has resulted in a lower prevalence of dental caries in
many areas of the world. 8" Accordingly, more older people are dentate, 8> and fewer are
completely edentulous and use dental prostheses. **¢ The worldwide population growth
and better tooth retention have increased the burden of oral diseases and the need for oral
care. 8! A recent Icelandic study described residents in nursing homes with an average age
of 84.4 years and the majority (63%) being women. Around 29% were diagnosed with AD
or dementia, 36% had cognitive issues other than AD, and only one third were without
cognitive problems. *

Dentate and edentate older people living in care homes have been found more likely to live
with one or more oral health impacts (dental caries, dry mouth, or pain or problems with
oral health) than similar samples living in the community. #> A study by Czwikla et al. 34
opposed that finding, showing that home care recipients scored significantly higher in
categories measuring problems with tissues and gums, dental pain and oral cleanliness than
their peers living in nursing homes. Accordingly, oral care is poor in both nursing home
residents and community-dwelling older people, and oral care assistance is urgently
needed.

Oral hygiene, assessment and use of dental services

To maintain a healthy and caries-free oral cavity, attention should be paid to appropriate
dietary intake and oral cleanliness. Consuming less sugar, limiting the frequency of sugar
intake and guaranteeing normal salvia flow are recommended to prevent the progression
of dental decay. 3 Furthermore, good regular oral hygiene twice a day, using oral floss and



toothbrushing, removes dental plaque. Fluoride in toothpaste prevents the decalcification
of tooth enamel that can cause dental decay. Older adults are recommended to regularly
brush the oral cavity and use high—sodium fluoride toothpaste (2,800-5,000 ppm) for
optimal oral hygiene and caries protection. Further, if mechanical toothbrushing is not
achievable for dependent older people, some bactericidal, fungicidal and virus-killing
chemical solutions such as chlorhexidine can be used for oral care to maintain a low plaque
score. ¥ To complete oral hygiene for nursing home residents, access to adequate
equipment or supplies must be guaranteed. 887

People who regularly brush their teeth are likely to continue the behaviour while they can
and if they are motivated. A study by Barbe et al. ® showed that 81% of nursing home
residents could clean their teeth by themselves, including 100% of residents without
dementia and 73% of those with dementia. Additionally, those who could brush their own
teeth showed better oral health than those who needed oral care from staff.

Nitschke et al. 3 explored the use of dental services in old age and noted a trend toward
use less often as age increased, although the need for these services increased. Janssens et
al. % studied the oral health of nursing home residents with a mean age of 83.9 years (N =
1,226) in Belgium with limited access to dental care due to higher care dependency, using
a mobile dental unit. They found that oral health among this group was poorer compared
to the general, less dependent nursing home residents, and the need for dental service was
high. ¥

In 2017, the use of dental services among Icelanders 67 years and older revealed that 54%
used dental services at least once a year. *’ Dental care non-attendance of older adults living
in nursing homes over five years was more than 40% in Germany®® and Iceland. *® Mobility
limitations and anxiety related to the discomfort of dental treatments have been speculated
to be related to a low frequency of dental care access. Additionally, dentists have limited
enthusiasm to bring dental services to institutionalised older people. °' However, it should
not be overlooked that dentists and associated dental professionals play a major role in
motivating older adults to maintain and improve their oral health, especially those who
have less ability to self-care. °> Thus, for functionally dependent older people, dental
services on site would be more appropriate. 3

Oral symptoms and nutrition-related problems

The mouth is an integral part of the body. The oral cavity is one of the first parts of the
acro-digestive tract and plays a key role in protecting the individual and nutrition intake.
%3 Saliva is a natural preservatory factor in the oral cavity and helps in cleaning the mouth;
thus, a lack of buffering capacity increases the risk of dental caries. >>°* For functional
dependent older adults, changes in physical strength can affect chewing and swallowing
muscles, and decreased physiologic reserve or neuromuscular disorders may risk the
development of dysphagia. °>° In ageing, pathophysiologic changes of the sensory system
can lead to a loss of taste and smell perception, diminish food enjoyment, reduce salivary
output, and affect chewing efficiency and swallowing function. ** Smell and taste
identification can also by influenced by age, comorbidities and the number of medications
used. ?’
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According to a Swedish study among frail older people, most residents (63%) had
malnutrition, and a further 17% were at risk of undernutrition. °® Importantly, continuous
regular oral care has been successful in maintaining the nutritional status of frail older
people. * However, detecting signs of malnutrition seems to be problematic for nurses. A
Finnish study discovered that nurses were unable to detected undernutrition of older people
in their care; of the 57% diagnosed, they detected 15%. The authors recommended
nutrition education for nursing staff because this is a significant problem. '%

Older people are often multimorbid and treated with medications that risk polypharmacy.
This is an etiologic factor for dry mouth,'%1% which causes difficulties while eating,
swallowing and speaking. +!%* Consequently, dry mouth is likely to affect dietary intake
and eating habits, which can contribute to the development of malnutrition. #1919 Several
studies have indicated a higher risk for malnutrition if oral health is poor in older people.
107.108 This may relate to the oral hard tissue condition, i.e., the number of natural teeth,
edentulism and denture use, or soft tissue condition, including hyposalivation,'” cracked
or dry lips, or oral candidiasis. '*”!'° Further, a vitamin B deficiency may cause common
oral symptoms i.e., cracked lips, angular cheilitis or cracks in the corner of the mouth,
inflammation of the mucosa lining and tongue, or sore throat. >

Masticatory function is important for food intake and metabolism. Fewer occluding teeth
or failed dental rehabilitation can alter chewing efficiency and metabolism. !'° For dentate
individuals in nursing homes, the number of teeth, functional occluding pairs and chewing
efficiency are important for acceptable OHQoL. !!!

OHQoL has become a well-recognised patient-centred parameter that is useful to
investigate the impact of oral health outcomes, such as tooth loss and oral diseases, on
people’s lives. !'2 The loss of teeth, deterioration of motor skills and chewing difficulties
have all been linked to malnutrition, sarcopenia and frailty. °%-113:114

Nomura et al. '3

reported that people with fewer than 15 natural teeth were unlikely to
consume ordinary food. Residents with oral symptoms often need more assistance during
mealtimes. They tend to eat too little, eat food of pureed or liquid consistency, *''® and use
protein supplements and energy-rich meals. * A longitudinal study among 70- to 80-year-
old Japanese people showed a significant decline in the intake of various nutrients (protein,
sodium, potassium, calcium, vitamin A, vitamin E), meat and vegetables among older

adults with impaired dentition. ''®

Other factors such as dementia and neuropsychological and mobility problems may add to
the risk of malnutrition. 7 The consequences of being multimorbid and frail have been

reported to affect older people with oral diseases negatively, '’ including the burden of

oral symptoms associated with negative subjective oral health perceptions. *!1°

Dental biofilm, swallowing difficulties and aspiration pneumonia

Importantly, an increased number of retained teeth correlates with salivary bacterial count
and dental biofilm®? that tends to increase with age. ’® Regular oral hygiene is powerful to
clean the oral cavity®? and lower the incidence rate of oral diseases. ® For frail older people,
this may be an overwhelming task, hazarding the accumulation of plaque and and upsurge
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in the risk of dental decay and periodontal diseases. 81:!!%11% Special attention should be
given to root caries in older adults because gingiva recession occurs in ageing and the root
becomes exposed to dental plaque. >> Moreover, oral biofilm combined with swallowing
problems may expose aspirated pathogens to the lower respiratory tract. '2° A resent meta-
analysis in adults over 60 years of age showed that swallowing problems were associated
with a two times higher risk of aspiration pneumonia and malnutrition and a 2.7 times
greater risk of mortality. '>! A systematic review of oral health and dental care for
institutionalised older people found evidence that effective oral hygiene could prevent
pneumonia. ®

People with dementia are around four times more susceptible to swallowing problems,
which have been associated with dependency and poor oral health. '?! Oral health
assessment in nursing homes has shown an unsurprisingly high prevalence of untreated
dental decay (70%—72.8%)7>"% and periodontitis (75.6%-87%). ””-’® Poor oral health has
been related to a higher mortality rate (28.5%) than good oral health in nursing homes
(15%). 14

Chronic oral diseases — the edentulous patient

Dental diseases can advance tooth loss that may eventually result in edentulousness, which
has adverse effects on general health®!?? and involves a greater risk of systemic diseases.
122123 Da Mata et al. '>* accessed OHQoL in a cohort of Irish individuals over 60 years of
age and found no significant association between general health and subjective oral health.
However, they observed that objective oral health, denture wear and the patient’s
expectations may play a role in this association.

Chewing problems are common with dentures, but mandibular implant treatment can
improve masticatory performance among denture-wearers. '2° Bakker et al. '?° found no
association between edentulism, oral health problems and malnutrition, but a link existed
between malnutrition and OHQoL. Felton!?* found a relationship between being
edentulous and reduced dietary intake, obesity and pneumonia-related hospitalisations.
OHQoL among denture-wearers was significantly affected by the denture condition, need
for treatment and chewing efficiency. '!!

In denture-wearers, using dentures for 24 hours a day increases denture biofilm, tongue
plaque, gum inflammation and Candida albicans. If the individual also has a swallowing
problem, their risk for serious pneumonia is 2.3-fold. !>’ Prostheses such as dentures are
linked to mucosal lesions including ulcers, angular cheilitis and denture stomatitis. '2® The
latter is usually caused by Candida growth in the oral cavity and on dentures, which may
be reduced with improved oral and denture hygiene. This is noteworthy since infrequent
cleaning of dentures is associated with pneumonia incidence. '?° Further, unmet denture
treatment need seems to contribute to mortality'** and predict cardiovascular disease
mortality. 1?3

Taken together, these oral health—related studies indicate a relationship between oral
health, comorbidly and frailty, malnutrition and general health. Further, regular oral care
is fundamental to preventing the progression of oral bacteria and oral diseases. The use of
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dental services may be a major barrier for dependent older people that may negatively
affect their oral health and wellbeing.

2.3 ORAL HEALTH CARE

Nursing care faces the challenge of providing comprehensive care to frail older people to
maintain their general health. Oral health care should be included to maintain residents’
wellbeing, general health®®!3! and QoL. 80%°

During the 1990s, the concept of oral care was defined in the /llustrated dictionary of
dentistry as “the total of dental diagnostic, preventive, and restorative services provided to
meet the needs of a patient”. 1*? The term oral care is used in this thesis in line with Coker
et al.’s 13! concept analysis of oral hygiene care: “Oral hygiene care involves approaches
informed by knowing the patient, inspecting the oral cavity, removing plaque, cleansing
the oral tissues, decontaminating the oral cavity, using fluoride products and maintaining
oral tissue moisture.” Further, the oral carer needs to have awareness, knowledge and
accurate beliefs about oral health and oral care and the necessary competencies to manage
and perform oral care. '*! Collectively, these studies outline how critical the role of oral
health care is for the oral care worker and outline the role of the oral care assignment.

2.3.1 Importance of geriatric oral care

Coping with oral care in nursing homes is ideal when the organisational structure includes
oral care as integral when planning residents’ health care and combines need assessments,
execution plans, quality control and monitoring the delivery. 133134

Further, oral hygiene practices should be carried out according to evidence-based
guidelines and standards and fulfil individualised oral care needs. Hilton et al. summarised
existing guidelines for standards in oral care for older people. The result was that oral
hygiene should be performed twice daily for dentate individuals, ¥”!*° using a toothbrush
and high-fluoride toothpaste. Dentures should be cleaned at least daily using a tooth- or
denture brush and mild soap or water and soaked in cleaning solution overnight. 8 Other
guidelines recommend the same approach for denture-wearers and dentate individuals
(brushing twice daily) but using abrasion-free cleaning products. '3° The aim is to prevent
oral diseases and microbial infection, disrupt the accumulation of oral plaque, reduce the
risk of caries and periodontal diseases, and aid functional and psychosocial wellbeing 3!

To prevent the progression of oral diseases, oral care has become more pertinent in nursing
homes. Nevertheless, oral hygiene has been repeatedly reported as poor®®!3¢ in these
settings. Oral care activities vary greatly and seldom meet recommended standards. '** This
disregard could be explained by different care cultures, which can affect the prioritisation
and integration of oral care into general care practices * and daily routines. '3’ Additional
factors may be a lack of public support for oral health promotion in long-term care, lack
of oral care guidelines and poor understanding in these settings of the connection between

oral care, oral diseases and general health. 3312133
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Oral hygiene engagement

Nursing home staff today face older people who retain more teeth throughout life!*® and
have complex restorations, prostheses ® and implants supporting fixed or removable
dentures. °> Accordingly, the oral hygiene task becomes especially challenging. The frailty
of residents can be an obstacle to oral care for both the individual and the carer. !> Further,
cognitive decline and resistance to oral care are considered barriers to oral care. In
Icelandic nursing home residents, neuropsychological symptoms and behaviour problems
are frequent. Up to 90% of individuals with dementia show behavioural problems,
including resistance to care. *

Furthermore, nursing home personnel feel that a heavy workload, '*° personal job
dissatisfaction or burnout, and a lack of staff can play a role in the risk of leaving oral care
undone. !” The complex interactions between the oral care of nursing home residents and

12,63,133,137,140,141

enabling factors and barriers need constant review to improve oral health

outcomes and OHQoL in long-term care.

The largest proportion of employees in nursing homes in Iceland are care assistants
(63%),' followed by licensed practical nurses (18%)'#* and registered nurses (12%)'°. The
number of qualified nursing professionals working in nursing homes has decreased,
especially in smaller nursing facilities. ' The roles and responsibilities are different
between these groups, but registered nurses oversee nursing care and administration of
medication, whereas their associates perform most of the nursing care. '“> Registered
nurses and licensed practical nurses are registered health professionals at the Directorate
of Health, and care assistants are allied non-professionals. Registered health professionals
in Iceland work according to specific legislation concerning their health education and Act
34/2012 on health professionals. '4*

Limited public information is available in Iceland to identify the core competencies
expected of staff in nursing care. Though oral health education is a major part of the
curriculum for dental professions, limited information exists about the topic among other
professions and associates. '** The topic of oral health is linked to formal nursing courses
within the programmes of registered nurses and licensed practical nurses, but this
information cannot be quantified or described and needs to be further studied; it will not
be discussed here.

In contrast, high schools in Norway have mandatory oral health education for auxiliary
nurse programmes. ' Sweden set legislation in 1999 that regulated dental care for
dependent older adults and included free oral care assessment at their residence and access
to nursing home personnel trained in oral care. '*® Older people living in Denmark with
health issues are offered a special oral health programme with the support of local
municipalities. Most participants in that programme live in nursing homes. ' Nurses in
Finland are generally aware of people’s oral health in their care, but they need continuing
education in oral care. Additionally, they are uncertain in their oral care management, but
registering oral care plans in information systems has helped improve oral care and oral

self-care by residents. 143
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Oral health knowledge is an essential prerequisite for health-related behaviours and
attitudes. '*® Studies have shown an association between increased knowledge and attitudes
and better oral care. '*° The healthcare system must guarantee that nursing home staff have
appropriate resources, support, knowledge and skills to cope with the issues concerning
geriatric oral care. '¥

The studies presented thus far provide evidence that oral care education in Iceland is not
well-defined for other professions than dental health professionals. Moreover, support
seems lacking within the educational system to guarantee basic education or practical
training for nursing home staff in Iceland.

Oral health education and training

Another concern is the absence of required oral health training!>!3%!>! and practical

competencies'>¥7152 in caregivers in a nursing home setting. Health education is based on
learner activities and the relationship between cognitive understanding of factual
knowledge, beliefs and behaviour, and the development of certain skills. The relationship
between these domains is complex, self-motivated, and personal and can therefore result
in conflict and not be rational. Though the majority (93%) of staff agreed that oral hygiene
was important for residents, 36% felt that oral care was an unpleasant task and most (59%)
had negative attitudes to oral care. This indicates a lack of self-efficacy and little belief in
being able to accomplish goals. '3

Research shows that oral health education programmes for nursing home staff can increase
oral health knowledge®!>*, improve attitude to oral care*** and improve oral cleanliness of
residents. 1> However, the literature shows insufficient evidence of the effect of oral health
education'>® and oral care practices on residents’ oral health outcomes. %! Further,
improving oral hygiene among nursing home residents is not easy. Even though well-
trained nurses carry out oral care, half of dentate residents and one third of denture-wearers
still had an unacceptable oral hygiene status. '3

Though results show insufficient evidence of the effect of oral health education on oral
health, training can influence oral care competencies among nursing staff and improved
oral and denture hygiene. '’ It is also effective on oral hygiene if dental nurses perform
professional oral cleaning in nursing homes, and considering this alternative for oral care
in nursing is recommended. * Further, other interventions that focus on regular, weekly
support by dental hygienists, theoretical lectures and hands-on training improved oral
hygiene in an intervention group. Having monthly professional oral care combined with
individual oral care instruction led to improved oral hygiene among participants. '4°
Interventions have shown that nursing staff became more aware of their own limitations in

oral care and valued the contact with professional dental services. '>®

2.3.2 Oral health attitudes
Oral care delivery may be affected by personal beliefs on which tasks must be completed'*!

or are indispensable. Therefore, recognising barriers to oral care, '>° both organisational
and personal, is important. Oral health knowledge, oral health attitude and perceived
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behaviour control are predictors of intention to improve oral health behaviours. '*° For
nursing personnel, it is important to have good role models, self-confidence in being able
to accomplish specific oral care tasks and a belief in being able to overcome hindrances to
performing the tasks. '®!

People with positive oral care attitudes are more likely to reflect good oral health
knowledge, '¢? value their own oral health!'*’ and be motivated to prioritise oral care during
their routine work in the nursing home. 46162163 Caregivers trained in practical oral care
have positive attitudes to oral care, compared to those who had no training,'** and the
majority of nursing home staff prefer hands-on training on site. 1** Oral care intervention
improved oral health beliefs, i.e., knowledge, attitudes, responsibility and oral awareness.
199 On the other hand, negative oral health beliefs'% and low priority given to oral care can
hinder oral health promotion and ultimately reduce the quality of care. 163166.167

The role of staff should not be underestimated in nursing homes. They must understand
the connection between oral health, general health and QoL. % Moreover, they must
possess the clinical skills to screen and detect oral symptoms* and be able to work
according to evidence-based oral care plans based on residents’ needs. '*® Finally, oral
screening should be regularly performed and the oral care plan adjusted when needed. '

2.4 Summary

This brief review of healthcare systems, health policy, the DIA and the NHA gives
practical information concerning oral health policy for the population of older people.
Population growth will increase the need for health care for frail people around the clock,
both in nursing homes and in the community. Further, the burden of oral care in these
settings will continue to rise.

This literature review gives an overview of common oral diseases that may affect the oral
health of older people. It explains how frailty can contribute to oral health problems and
addresses known risk factors, enabling factors and barriers to oral health care in nursing
homes and similar settings. It also reveals the importance of oral care for frail older people
and regular oral hygiene to reduce the development of oral diseases. Further, it shows that
interventions, oral health education and practical training aimed at nursing home staff may
empower them in their oral hygiene practice for older people. Though research has not
confirmed that regular oral care can improve oral health, it may improve oral cleanliness
among nursing home residents, reduce the progression of oral diseases and contribute to
their better OHQoL.
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2.4.1 Theoretical approach

Health and oral health models

In 1948, the WHO defined a health concept including not only physical health but also
social and psychological wellbeing. ' In the 1990s, the International Classification of
Impairments, Disabilities and Handicaps (ICIDH) was formed by the WHO, integrating
biomedical and social models into the biopsychosocial approach. '"*!"! The ICIDH
framework advanced in 2001 into the International Classification of Functioning,
Disability and Health (ICF). The ICF framework is used to categorise health and health-
related domains and elicit and record information to describe the consequences of diseases
on health, focusing on function and disability. !> The ICF provides a conceptual basis and
explains interactions between contextual factors involving environmental and personal
factors, components of function and disabilities (body function and structure, activities,
participation), and health conditions. It covers the entire lifespan. However, the framework
does not cover socioeconomic or cultural factors. !’ The ICF model can be used to
understand the association of different components affecting health.

The theoretical model of the Oral Health Impact Profile (OHIP-49) used in this study
originated from Locker. !”#!7> His conceptual model was constructed according to the
ICIDH to measure oral health, encompassing both behaviour and social consequences of
oral conditions. " However, the Locker model did not integrate environmental or
individual factors that may play important roles in oral health. !"' Still, the OHIP-49
measures multidimensional adverse effects of an individual's oral condition on OHQoL'”*
that cause a reduced ability and limitation of performance of certain activities within a
range considered to be normal. '”° Today, the oral health model includes driving elements
determining oral health and moderating factors affecting self-perceived oral health and
overall health and wellbeing. ** The FDI recommends using individual OHQoL measures,
clinical assessment and behaviour indicators to evaluate oral health care needs to plan oral
health services. Further, national Oral Health Survey (OHS) and OHQoL findings can
profile the oral health impact on daily life and be used to estimate cost-effectiveness, oral

care, treatment or interventions and to plan oral health strategies. 7°

Quality of life

HRQoL and OHQoL measures in health sciences assess the subjective impact of diseases
on individuals’ general wellbeing and capabilities to live to the fullest. This perception can
have legitimately dissimilar meanings for different people. The main domains of HRQoL
in research are physical, psychological, function, social and health-related perceptions. !77
Many studies use a generic QoL questionnaire for older adults to broadly study patients’
perceptions of their general health state, whereas others investigate specific conditions.
Specific HRQoL usually aims at particular diseases and their related QoL, such as
depression or osteoporosis. 7’

General HRQoL instruments include the Short Form-36'7"1"8 and the Icelandic Quality of
Life Scale. The latter includes domains on health, finances, intercommunications, stress,
pain, self-control, sleep and wellbeing. Older people in Iceland perceive that good health,
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finances that support their usual lifestyle and being able to live with their spouse to the end
of life (including in a nursing home) contribute the most to QoL. !” Results from both
generic and specific HRQoL questionnaires may lead to modifications and improvement
in health care, improve symptom relief, predict prognosis or help detect problems long
after treatment is completed. '8

A recent systematic review of QoL research in medicine and health sciences concluded
that most studies had conceptual and methodological limitations. However, it is important
to understand the QoL concept in research to be able to improve care, rehabilitation and
symptom relief. Despite the debate on the meaning of the QoL concept, the review authors
noted the holistic approach of the WHO definition: “An individual’s perception of their
position in the life in the context of the culture in which they live and in relation to their
goals, expectations, standards and concerns”. '3®!8! This definition recognises the
multidimensional nature of QoL and includes physical and psychological domains as well
as the level of independence, social relationships, environment and spiritual beliefs. '8!

Dental coping beliefs and oral care behaviour

Multiple theories and models of behavioural change exist to help understand people’s
behaviour. The Nursing Dental Coping Belief Scale (DCBS) uses three models of
cognitive psychology to explore people’s perceptions of health and understand health-
related behaviour. '%2 Two models explain self-control using the Bandura self-efficacy'®
and Rotter’s locus of control'® theories, and the third is Meichenbaum cognitive—
behavioural modification. '*° These models explain behaviour, i.e., self-efficacy or
mastery, which refers to one’s own competency and capability to succeed in accomplishing
a goal and is related to motivation and action. Locus of control is categorised as internal
and external; internal represents the ability to control situations and act accordingly, and
external describes dependency on others. Meichenbaum’s theory identifies faulty beliefs
or misunderstandings to change and restructure behaviour. The DCBS measures oral health
belief, self-efficacy and locus of control to measure oral health care priorities. 818

2.4.2 Rationale

Objective and scientific value of the research

Though oral health of residents in nursing homes and oral health care in these settings has
received considerable critical attention in European and Nordic countries, it is not well
documented in Iceland.

The purpose of this study was to explore and describe prevalance of oral diseases among
residents in Icelandic nursing homes and identify oral health symptoms affecting their
QoL. It also aimed to study self-reported oral health care and oral care perspectives among
staff, which may affect the quality of oral care.

The goal was to produce information that can be used to estimate the prevalence of oral
diseases among residents in nursing homes and their association with QoL, as well as to
produce information on and describe attitudes to oral care and oral care management by
staff and identify potential barriers to oral care in these settings.
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The novel results of this study will add to the missing literature concerning the oral health
of nursing home residents and oral health care in these settings. The findings may help to
advance the management of oral health care based on individualised needs in nursing
homes and be used to decide future policy to develop oral care competencies among
nursing home staff. The goal of this study was to provide scientific evidence to be used to
improve oral care of older Icelanders living in nursing homes.
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3 Aims

3.1 General aim

The overall aim of this doctoral thesis was to investigate the clinical oral health of nursing
home residents and self-perceived negative effects of oral health on their OHQoL, as well
as to explore self-reported oral health care and nursing dental coping beliefs among oral
care providers to explore factors affecting oral care activities and beliefs that might be
associated with the quality of oral care.

3.1.1 Specific aims

1. To inspect the clinical oral health of nursing home residents and explore factors
that contribute to self-perceived OHQoL (Paper I).

2. To examine the associations between the clinical oral health of nursing home
residents and nutrition-related problems to identify oral health risk factors (Paper
10).

3. To describe the self-perceived nursing dental coping beliefs among care assistants,
licensed practical nurses and registered nurses working in nursing homes and
identify their daily oral care activities (Paper III).
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4 Materials and methods

This thesis is the result of an observational study published in three papers (Papers I-I1I),
based on a descriptive cross-sectional design.

4.1 Design and methodological approach

The study design used was a descriptive observational cross-sectional analysis, which is
practical for population-based surveys and to assess the prevalence of diseases in clinical
samples. Study I examined the clinical oral health and OHQoL of residents living in two
nursing homes in the Reykjavik area (Paper I). Study II examined the associations between
the clinical oral health of residents and self-reported nutrition problems (Paper II). Study
IIT examined the oral healthcare and oral health beliefs of health personnel working in the
same settings at the same time (Paper I1I). The methodological approaches for Papers -
IIT are summarised in Table 1.

Table 1. Summary of methodology of studies in Papers I-III included in the thesis.

Study Sample Design Data Analysis Outcome
1 Convenience Observational Descriptive, frequencies,  Oral health assessment
sampling cross-sectional percentages, means, Quality of life
(N=282) Clinical star}dgrd dev1at_1ons, assessment
Residents examination OHS?,  logistic regression
OHIP-49°
Semi-structured
interviews
I Convenience Observational Descriptive, frequencies,  Oral health assessment
sampling cross-sectional percentages, means, Quality of life and
(N=282) Clinical standard deviations, nutrition problem
Residents examination, OHS? }"V?r‘?te’ multiple assessment
ogistic regression
OHIP-NP*
I Convenience Observational Descriptive, frequencies, Psychometric testing
sampling cross-sectional percentages, means, nursing coping belief
(N =200) DCBS! standard deviations, Oral care activities and
RN LPN . CA2 univariate, logistic materials

regression

Note:  Oral Health Survey,  Oral Health Impact Profile, ¢ Oral Health Impact Profile — Nutrition
problems, ¢ Dental Coping Belief Scale, © Registered nurses, { Licensed practical nurses, ¢ Care
assistants.

4.2 Study population

Initially, four (26.7%; n = 4/15) of the largest nursing homes in Reykjavik and nearby
municipalities were invited to take part in this study. These homes occupy 32.9% (n =471)
of the nursing capability in the area. '*”-!3% Two nursing homes agreed to be involved in the
study. Both are run by the same organisation, with identical structures, inputs and services.
Data were collected from residents and staff in nursing home A from May to June 2013
and in nursing home B during the same months in 2018.
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After data collection in nursing home A in 2013, it was decided by the doctoral committee
to repeat data collection in nursing home B in order to increase statistical power and
representativeness of the available data, which was done in 2018.

Data collection at both time points was done by identical study staff and the inclusion
criteria were also the same. Comparisons between the data from the two different time
points show no significant difference in mean age of residents, although a significantly
higher number of residents aged 90 years and older lived-in nursing home B (for more
details see Table 5, page 31). A comparison of staff working in nursing home A and B
showed predominant similarities, although there was a higher proportion of nurses being
involved in the study at nursing home B (for detailed information see Table 14, page 48).
After consideration and advice by the chief statistician of the Icelandic Heart Association,
it was decided to combine the two data sets for the calculations represented here in the
thesis as well as in the corresponding three scientific papers.

The participants in the study were nursing home residents living in the two nursing homes
(Papers 1, II) and the nursing home personnel working in the same wards caring for the
residents (Paper III). No risk was involved for participants in the study.

Nursing home residents
The participants in the study in Papers I and II were 82 Icelandic nursing home residents

who lived in two nursing homes. The head nurses in each nursing home identified residents
fitting the inclusion criteria of being residents in the nursing home, being 67 years of age
or older, and having the cognitive ability to give full and written consent to participate and
take part in the clinical oral health examination of the study.

During the study, four people withdrew their participation, and five questionnaires were
excluded since the residents did not attend the clinical oral health examination of the study.
A total of 73 residents finished both parts of the data collection.

Nursing home personnel
This sample consisted of health personnel caring for the residents taking part in the clinical

oral health part of the study. According to the nursing home management, a total of 200
nursing home personnel were eligible to take part in the study.

In Paper III, eligible participants were found by the head of nursing on each floor in the
nursing homes, who also introduced the research on site, distributed the questionnaires and
arranged the returning protocol in cooperation with the researchers. Some nursing home
staff may not have been able to understand the Icelandic questionnaire and therefore were
unable to take part.

Involvement was self-selective, voluntary and anonymous by returning the self-
administrated questionnaire. Participants also gave informed consent for participation in
the study. A total of 109 employees answered the DCBS used in this study, including
registered nurses, licensed practical nurses and care assistants.
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Instruments
The following section describes the measuring instruments used for data collection in the

studies in Papers I-III. The results from the clinical oral health examination of nursing
home residents and QoL questionnaire were used in Papers I and II and a questionnaire in
Paper I11. Basic information about instruments used in Papers I-III are listed in Table 2.

Oral Health Survey
The OHS can be used in epidemiological studies to measure the prevalence and severity

of oral diseases among groups within the population to assess the need and requirement
for dental services, as well as to explore how an existing oral health service is managing
with the current need for care or the nature and extent of curative, preventive and
restorative service needed. '3

The OHS instrument was used to document data from the clinical oral health screening
used in Paper I and II. Data included the number of natural teeth, status of permanent
dentition and sociodemographic information. Further information regarding variables and
coding for statistical analysis is in Table 4 (page 28).

Oral Health Impact Profile-49
OHQoL was assessed using the OHIP-49 questionnaire. The OHIP-49 measures the impact

of oral health on functional, physical, psychological and social wellbeing. The instrument
has 49 statements formed as questions divided into seven conceptual domains according
to Locker’s model of oral health. '’ They are (1) Functional limitation, (2) Physical pain,
(3) Psychological discomfort, (4) Physical disability, (5) Psychological disability, (6)
Social disability and (7) Handicap. '™

Each construct has 5-9 statements (see Table 2) measured on a 5-point Likert scale. For
data entry, the scale ranges from 0 (“Never”) to 4 (“Very often”), where the lowest possible
total score is 0 and the highest is 196 for denture-wearers and 184 for non-denture-wearers
since three questions (numbers 17, 18 and 30) are only meant for denture-wearers and not
calculated in the total score for dentate individuals. !7* Instructions to respondents included
orientation to the desired recall period (last 3 months), as recommended by the author.
Scoring higher than 0 on the OHIP-49 indicates that the person is experiencing negative
oral health effects in one or multiple QoL domains. '™

Questions about sociodemographic details (gender, marital status, education, last housing
before moving to nursing home), frequency of oral hygiene and use of dental care were
added to the study questionnaire (Table 2, page 24). Some questions were reused from
OHS to cross-check the consistency of responses (subjective oral health, general health).

The OHIP-49 has been used globally in full or shorter versions. '3® The instrument can be
used to identify groups that place a high priority on their own oral health or treatment need
and inform about the burden of clinical oral diseases and the effectiveness of reducing that
burden within the health service. 74176

All QoL scales were tested for internal construct reliability analysis (N = 73) using
Cronbach’s alpha. The OHIP-49 had a high Cronbach’s alpha (o = 0.94), and subscales
had a moderate to high Cronbach’s alpha:'*" Functional limitations (o. = 0.73), Physical
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pain (o = 0.68), Psychological discomfort (a. = 0.80), Physical disability (oo = 0.84),
Psychological disability (oo = 0.77), Social disability (o. = 0.76) and Handicap (oo = 0.76).

Internal construct reliability analysis was tested for 39 questions (N = 1217) by Slade '*!
and showed a high Cronbach’s alpha (a0 = 0.94) for the shorter version OHIP-14 or set of
14 questions (o = 0.88). ! The OHIP-5 English version has shown good construct validity

in confirmatory analysis and satisfactory reliability with Cronbach’s alpha (o = 0.75). 12

Table 2. List of instruments used in Paper I-11I showing number of questions.

Paper Instrument Domains or single questions Number of questions

1 20OHS General information, dentition status and treatment need, 12

oral mucosa condition, prosthetic status and need, and notes

I YOHIP-49  Functional limitation* 89
Physical pain* 89
Psychological discomfort 5
Physical disability* 8-9
Psychological disability 6
Social disability 5
Handicap 6
1 Single Sociodemographic background 5
questions  Self-reported oral hygiene, use of equipment and oral treatments 9
Last visit to a dental office and type of dental treatment 2

II OHS General information, dentition status and treatment need, 12

oral mucosa condition, prosthetic status and need, and notes

11 ¢ OHIP-49 Functional limitation (Q1, Q6, Q8) 3
Nutrition Physical pain (Q15) 1
Physical disability (Q26, Q28, Q29, Q32) 4
I dDCBSc  Internal locus of control 7
External locus of control 7
Self-efficacy 7
Oral health beliefs 7
111 Single Sociodemographic background 10
questions O] health opinions 7
Equipment and material used for oral healthcare 10
Total 152

Notes: # Oral Health Survey (WHO), ® Oral Health Impact Profile-49, ° OHIP-49 Nutrition Problems,
4Dental Coping Belief Scale,*one question in the domain is only intended for denture-wearers.

OHIP-49-Nutrition Problems

In Paper II, the OHS was used to describe the clinical oral health and prosthetic status of
residents. Eight questions in three domains were selected from the OHIP-49 (Table 3) to
measure associations between oral health and nutrition-related problems: the OHIP-49-
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Nutrition Problems (OHIP-49 NP). These nutrition-related answers were dichotomized
into “yes” (experiencing the problem) or “no” (showing no problem). The summary score
of these possible nutrition-related problems had a potential range from 0 to 8, describing
the severity of the problems (0 = no problem; 8 = severe problem).

Table 3. List of OHIP-49 questions used to measure nutrition-related problems.
Item OHIP-49 Questions

18 Do you have difficulties chewing any foods because of problems with your teeth, mouth or

dentures?
6 Do you have experienced changes in taste perception because of problems with your teeth,
mouth or dentures?
ga Do you have difficulties with your digestion because of problems with your teeth, mouth or
dentures?
15° Are you not able to eat because of problems with your teeth, mouth or dentures?
26¢ Do you have less taste perception because of problems with your teeth, mouth or
dentures?
28¢ Do you avoid food because of problems with your teeth, mouth or dentures?
29¢ Are you unsatisfied with food because of problems with your teeth, mouth or dentures?
32¢ Do you have to stop eating because of problems with your teeth, mouth or dentures?

Notes: * Functional limitation, ® Physical pain, ¢ Physical disability.

Internal reliability analysis was tested with Cronbach’s alpha for the eight specified OHIP-
49 questions (N = 73), and the result showed high reliability (oo = 0.84). Findings from
OHIP-49-NP questions can be used to investigate and identify oral health nutrition-related
problems and be used for practice to adjust food variety to inhibit the development of
malnutrition due to oral health problems.

Nursing Dental Coping Belief Scale

Multiple studies have used the DCBS'6%186193 in similar settings, including the Nordic
countries. With written permission from the corresponding author, the questionnaire was
translated into Icelandic, then piloted and tested.

The DCBS concept is based on theories and models of behaviour psychology. The
questionnaire has 28 statements measured on a 5-point Likert scale ranging from 1
(“Strongly disagree”) to 5 (“Strongly agree”). Total scores range from 28 to 140.

The DCBS is divided equally into four dimensions: '*¢ (1) Oral Health Coping Belief
(OHB) rationalises personal conviction of being able to influence health behaviours, (2)
Self-Efficacy (SE) determines whether coping behaviour will aid in a favourable oral health
outcome; (3) Internal Locus of Control (IL) describes opinions on being able to control
events and (4) External Locus of Control (EL) clarifies whether a person believes that
events or success are based on fate, luck or elements out of their control. Reverse coding
was used for two themes (OHB, EL), as proposed by the authors. A low score characterises
a positive dental coping belief, showing strong conviction in the person’s own abilities and
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competencies to influence oral health behaviours, whereas a high score shows the opposite.
186

Single questions collect sociodemographic information from participants, and open- and
closed-ended questions collect data on self-reported oral hygiene nursing behaviour and
oral care and attitudes. Findings using the DCBS can be used to make necessary
improvements within the organisation, mutually benefiting the dependent residents and the
health care personnel.

The DCBS was translated into Icelandic and back-translated into English by a native-
speaking researcher fluent in both languages, who worked as a Professor in the Faculty of
Odontology at the University of Iceland. The scale was tested by health care personnel
before the final version. Cronbach’s analysis (n = 109) was used to test the internal
reliability of the DCBS Icelandic version. The alpha level was found to be o = 0.78, and
based on standardized items o = 0.79, which indicates an adequate level of inter-item
reliability. The results showed a high Cronbach’s alpha on IL (a = 0.72) but considerably
lower on OHB (a = 0.54), SE (o = 0.42) and EL (o = 0.55).

Similar results have been reported in the literature. The Spanish translation and validation
of the DCBS (N = 69) showed a low to moderate Cronbach’s alpha (DCBS o = 0.64, OHB
a=0.67, SE a.=0.50, IL a = 0.56 and EL a = 0.46). '**

A recent study (N = 2,167) used the DCBS to study oral health care beliefs among care
personnel working with older people, following up oral care education. '*> The authors
attempted to improve the Cronbach’s alpha (o) by excluding the lowest-value items. This
had no effect for any of the four dimensions (OHB o = 0.54, SE o = 0.44, IL o= 0.57 and
EL o = 0.64), 1%

4.3 Data collection

Nursing home residents

Oral health examination

The schedule and execution of manual work to examine the oral health of the residents
were prepared in cooperation with head nurses in each nursing home. The location of the
examination room in nursing home A was decided in cooperation with head nurses, who
also introduced the research team at the sites. Examinations in nursing home B were
performed in the residents’ private room in their reclinable bed.

The clinical oral health examinations in the nursing homes were conducted by a dentist,
with assistance from a denturist who recorded the general information of the residents and
the results of the examination of the oral mucosa, dentition, prosthetic status and whether
oral treatment was needed. To confirm the clinical examination, the record-keeping
denturist read aloud the results from the first screening while the dentist confirmed the
results during a second screening.

26



The FDI dentition notation was used to record permanent dentition, and the clinical status
of each tooth in both jaws was estimated and recorded with the OHS instrument. The
examination room in nursing home A was equipped with a reclinable chair and movable
Luxor light (bulb with blue-white colour spectrum). During oral examination in both
settings, the dentist used Exam Vision™ with light and 2.8x magnifying loupes, simple
mouth mirrors (Kerr™), disposable brushes (3M ESPE™), personal protection wear (mask,
gloves, etc.), plastic cups, paper bowls, gauze and disinfection (Micro 10+™ Unident).
Durohpat™ 2200 ppm was applied to dental caries when needed.

OHIP-49

Participants answered the OHIP-49 by themselves or had a visit from the research team
who read the questionnaire aloud and assisted residents with completing it. The interviews
were conducted in the residents’ private rooms away from disturbance and lasted
approximately 30—60 minutes, sometimes with a 5—10-minute break.

During the study, four people withdrew their participation, and five questionnaires were
excluded since the residents did not undergo the clinical oral health examination according
to OHS to fulfil the inclusion criteria of the study. A total of 73 residents finished both
parts of the study.

Nursing home personnel

Nursing Dental Coping Belief Scale

The study was formally introduced to managers and head nurses in each nursing home.
The head nurses introduced the study to nursing staff at staff meetings, found potential
participants and distributed the printed questionnaires. The returning protocol was
arranged in cooperation with the researchers. The identified participants completed the
study and filled out the questionnaire in writing during one shift in the nursing home and
returned their responses on site in a sealed box.

4.4 Data analysis

Statistical analysis in studies I-III was performed with SPSS® version 27.0 (Armonk, NY,
USA, IBM Corp®). All variables in studies I-III were examined for normality using the
Kolmogorov—Smirnov test and data were presented as descriptive data using frequency,
percentage, ratio, range, mean and standard deviation (SD). The level of significance was
set at p <0.05 in all studies.

Papers I and IT
A summary of variables and coding for studies in Papers I and II is shown in Table 4.
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Table 4. Variables in studies and coding.

Variables Coding and categories

Dentition* (1 = decayed, 2 = filled tooth with decay, 3 = filled, 4 = missing, 5 =
fissure sealant, 5 = bridge abutment, 6 = crown, 7 = veneer, 8 =
implant or 9 = trauma) to calculate mean number of present
permanent dentition.

Oral mucosa (0 = normal, 1 = abscess, 2 = ulceration, 3 = candidiasis, 4 = oral
tumour, 5 = other conditions).

Periodontium (0 = healthy, 1 = bleeding, 2 = calculus) and coded as bivariate
variable (1 = normal, 2 = abnormal).

Prosthodontic status (0 =no prosthesis, 1 = bridge, 2 = more than one bridge, 3 = partial
denture, 4 = both bridges and partial dentures, 5 = full removable
denture).

Types of prosthesis (1 = dentition and fixed prosthesis, 2 = dentition and removable
partial dentures, 3 = complete dentures) or complete dentures (1 =
no, 2 = yes).

Need for service: dental care (1 =no, 2 = yes), need for new prosthetic (0 =no, 1 = yes, 3-7 =

types of prosthesis needed).

Sociodemographic and oral and general health

Gender (1 = male, 2 = female),

Date and year of birth years and categories (1 = <80 years, 2 = 80—89 years, 3 = 90 years of
age and older).

Last residency before moving to (1 = Reykjavik, 2 = town, 3 = village, 4 = rural) and length of

nursing homes residency at the nursing home: (1 =<1 year, 2 = >1 year), dental
visit (1 =<1 year, 2 = >1 year).

Education (1 = compulsory education, 2 = college secondary education, 3 =
vocational education).

Marital status (1 = married or with a spouse, 2 = widow(er), 3 = spouse living
elsewhere, 4 = unmarried).

Subjective general health and (1 = good, 2 = moderate, 3 = bad).

oral health

Decayed, missing and filled Number of DMFT according to OHS.

teeth (DMFT)

OHIP-49-NP

Note: *All variables recorded in the OHS were coded according to clinical status of permanent teeth.

Variables in the OHS instrument describe the clinical oral health status of each resident.
The DMFT measure is a summation of decayed teeth (DT), missing teeth (MT) and filled
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teeth (FT). '”® The index counts the number of existing teeth and their status'® and records

both past and current disease but cannot verify the cause of missing teeth.

In the current study, 28 out of 32 teeth are recorded for each participant. The total DMFT
score counts the affected teeth in the dentition. DMFT 0 represents an individual with all
28 counted teeth healthy, and DMFT 8 describes an individual with 20 healthy teeth and 8
DMFT. The DMFT value was coded into three groups: 1 = DMFT <23, 2 = DMFT 24-27
and 3 = DMFT 28.

OHIP-49 and OHIP-49-NP

The OHIP is a self-rating patient-centred index with 49 questions that cover seven
domains: (1) Functional limitation, (2) Physical pain, (3) Physical disability, (4)
Psychological discomfort, (5) Social disability, (6) Psychological disability and (7)
Handicap. Each domain is summed for the total score. The total OHIP-49, mean score and
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SD were calculated for each domain, along with the counts and percentages of responses
to each question.

In Paper 1, descriptive data were calculated for sociodemographic and DMFT variables.
Both total and mean scores were calculated for OHIP-49 and each subscale. An
independent samples t-test or Chi-square test were used to compare groups. Multiple linear
regression models (SPSS general linear model; univariate) adjusted for gender and age
were used to compare OHIP-49 mean scores between groups and calculate associations
with clinical variables (DMFT, prosthetic status) and QoL.

In Paper II, eight questions from OHIP-49 were selected to explore the connection
between clinical oral health (OHS, DMFT) and nutrition-related conditions deriving from
three domains (Functional limitation, Physical pain and Physical disability; Table 3). All
questions have the same response categories (“Very often”, “Fairly often”, “Occasionally”,
“Hardly ever” and “Never”). These nutrition-related answers were dichotomized into “yes”
(experiencing the problem) or “no” (showing no problem).

For statical analysis in Paper II, differences between groups and subgroups at baseline were
calculated using independent samples t-tests for normally distributed variables or the
Mann—Whitney U test for variables not normally distributed. The Chi-square test was used
for categorical variables. Associations between oral care, oral health, length of residency
at the nursing home and nutrition-related problems in the OHIP-49-NP were investigated
using logistic regression models adjusted for gender and age and reported as odds ratio
(OR) with 95% confidence intervals (Cls). Further information can be seen in Paper I and
11

Nursing Dental Coping Beliefs

Nursing DCBS ideology is based on theories and models of behavioural psychology and
has four dimensions, each with seven questions. This was a focus in Paper III.
1. External locus of control: the belief that one’s success is based on fate or luck.
2. Internal locus of control: the belief that one’s success is based on their own
abilities.
3. Self-efficacy: the belief one’s competence will aid in a favourable outcome.
4. Oral health beliefs: personal convictions that influence health behaviours.

Other open- and closed-ended questions about sociodemographic data, age, gender, level
of education, self-reported frequency of oral care and use of treatments, and attitudes
toward oral care and oral health of residents were used in the study (disagree, unsure or
agree).

The level of education was (a) care assistants, with primary compulsory education; (b)
licensed practical nurses, with secondary education at a college level; or (c) registered
nurses, with tertiary education from universities. The level of work experience was
grouped into <1, 1-6, 7-12 and >12 years. Questions regarding oral health education
(theoretical, lectures) and training (hands-on) were grouped into yes or no.
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Statistics were calculated as descriptive data as mean, SD, frequency and percentages.
Groups were compared using Chi-square tests for categorical variables or independent
samples t-test for continuous variables. Multiple linear regression models (general linear
model; univariate in SPSS) were constructed to investigate the relationships between
education, training in oral hygiene and work experience in years, with DCBS measures
(dependent variables). Further information can be seen in Paper III.

4.5 Approvals

Before commencing the study, ethical clearance was sought from The Data Protection
Authority (S-6034) and The Icelandic National Bioethics Committee, who approved the
study protocol (VSN 12-207, 12-207-1).
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5 Results

5.1 Paperl

This section is a revised version of the text “Munnkvillar aldradra & hjikrunarheimilum,
porf fyrir breytingar heilbrigdispjonustu”, accepted for publication in Lwknabladid. This
study aimed to inspect clinical oral health among residents living in Icelandic nursing
homes and explore factors that contribute to self-perceived OHQoL.

A total of 82 residents participated in this study. Nine withdrew their participation or did
not participate in the clinical oral health examination, leaving a total of 73 residents. All
participants represented the most functional residents in these settings and without
dementia.

The characteristics of nursing home residents were identical in studies I and II (Papers I,
I1), and the majority were women (62%). The mean age of nursing home residents was
86.8 (+ 5.8) years, identical in men and women. The summary statistics and
sociodemographic information of participants are shown in Table 5, which has previously
been submitted to Leeknabladio to be published.

Table 5. Sociodemographic information of participants in the study (N = 73).

Home
Nursing home Nursing home Total
A B p-value®
Count (%) Count (%) Count (%)

Gender Men 13 342) 15 429) 28 (38.4)

Women 25 (65.8) 20 (57.1) 45 (61.6)

Total 38 (100.0) 35 (100.0) 73 (100.0) 0.576
Age group 80-89 23 (60.5) 14 (40.0) 37 (50.7)

>90 10 (26.3) 18 (51.4) 28 (38.4) 0.027°

Total 38 (100.0) 35 (100.0) 73 (100.0) 0.088
Residence* Capital 26 (70.3) 29 82.9) 55 (76.4)

Town 9 (243) 4 (11.4) 13 (18.1)

Village 0 0.0) 1 29 1 (1.4)

Rural 2 54 1 (2.9 3 (4.2)

Total 37 (100.0) 35 (100.0) 72 (100.0) 0.338
Education Compulsory 24 (68.6) 18 (514) 42 (60.0)

College Secondary 11 (31.4) 10 (28.6) 21 (30.0)

Vocational 0 (0.0) 7 (20.0)0 7 (10.0)

Total 35 (100.0) 35 (100.0) 70 (100.0) 0.019°
Marital status  Unmarried 2 54 2 (5.7) 4 (5.6)

Married 2 (5.4) 2 5.7) 4 (5.6)

Widow/er 27 (73.0) 23 65.7) 50 (69.4)

Divorced 6 (16.2) 1 2.9) 7 ©.7)

Married¢ 0 (0.0) 7 (20.00 7 ©.7)

Total 37 (100.0) 35 (100.0) 72 (100.0) 0.028°

Notes: * Chi-square test significant p < 0.05. ® Two-sided test significant difference in column proportion
between homes,® Place of residency before admission to nursing home, ¢ Spouse living elsewhere.
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As can be seen from the table, the residents in both nursing homes shared similar
characteristics in general, except for education and the oldest age category.

5.1.1.1 Clinical oral health and prosthodontic status

The first set of analyses examined the status of clinical oral health (N = 73). The DMFT
index was from 12 to 28, with DMFT 12 representing the best dentate individual, who had
16 remaining natural teeth. The clinical oral health examination showed that the DMFT
index was high in this sample (M = 25.7; SD £3.3) indicating that a high prevalence of oral
diseases existed among the residents (M = men: 25.5 £ 3.9, n = 28; women: 25.8 £2.9, n
= 45). The majority of residents had lost their natural teeth, and the mean total proportion
of retained teeth was 32.5% (men: 30.9%; women: 33.4%). The mean number of teeth for
men was 8.7 £ 9.9, and for women it was 9.4 +9.2.

Table 6 presents an overview of clinical variables. The prevalence of missed teeth was
high in this study, and the reason for the lack of teeth was not investigated. Nearly 3% of
teeth had dental caries (untreated).

Table 6. Total number of teeth assessed in oral health survey (N = 73).

Maxilla Mandible Total
Clinical status of teeth n Percent n Percent n Percent
Sound teeth 35 3.4% 157 15.4% 192 9.4%
With dental decay 5 0.5% 13 1.3% 18 0.9%
Filled with decay 16 1.6% 14 1.4% 30 1.5%
Filled 135 13.2% 145 14.2% 280 13.7%
Missing due to dental 3 03% 6 0.6% 9 0.4%
caries
Missing teeth* 723 70.7% 646  63.2% 1369  67.0%
Abutment, crown, etc. 104 10.2% 40 39% 144 7.0%
Trauma 1 0.1% 1 0.1% 2 0.1%
Total 1022 100% 1022 100% 2044 100%

Note: *Missing due to unidentified reasons.

Additionally, prosthodontic rehabilitation was examined among participants to describe
the types and frequency of removable partial dentures, complete dentures, fixed crowns
and bridges. In total, 44 participants (60.3%) had a complete denture in the upper jaw
(maxilla), around one third (31.5%, n = 23) had both their own teeth and fixed dental
crowns or bridges, but relatively few had fixed prostheses and removable dentures in both
jaws (8.2%; n = 6).

Figure 2 presents an overview of the main clinical characteristics of retained and missing
teeth in both jaws in the sample (N = 73). The majority of sound teeth were in the mandible,
and most dental rehabilitation including abutments (dental crowns, inlays, onlays and fixed
dental bridges) was in the upper jaw.
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Clinical status

m Maxilla m Mandible

Sound teeth

Caries

Filled, with caries
Filled, no caries
Missing due to caries
Missing teeth

Abutment, crown etc.

Trauma

0% 20% 40% 60% 80% 100%

Figure 2. Total status in maxilla and mandible in OHS assessment.

Figure 2 shows that special observation is needed in general to perform the necessary “five-
surface” oral care approach (clean occlusal, buccal, lingual and interproximal surfaces) to
prevent oral diseases. Most of the present teeth were in the mandible and most dental
prostheses were in the maxilla.

Further analysis of dental status and dental prostheses is shown in Table 7, which has
previously been submitted for publication in Leeknabladio. Among all residents (N = 73),
most were edentulous and used complete dentures. Removable prosthetics were the most
common dental rehabilitation (68.5%; n = 50).

Table 7. Number of residents with own teeth, fixed prostheses, partial dentures, and
complete dentures.

Male Female Total
Oral health n % % b n % * % b n %
Own teeth, fixed prosthesis 8 (28.6) (11.0) 15 (33,3) (20.5) 23 (3L.5)

Own teeth and removable prosthesis¢ 8  (28.6) (11.0) 12 (26.7) (16.4) 20 (274)
Complete dentures 12 (429) (16.4) 18 (40.0) (24.7) 30 (41.1)

Total 28 (100) (384) 45 (100) (61.6) 73 (100)

Notes: * Two-sided proportion test between columns, ® Percentage of total, ¢ Having complete or partial
dentures in one jaw opposite their own natural teeth with or without partial dentures.

The purpose of the clinical oral health evaluation was to investigate the prevalance of oral
diseases among residents in nursing homes. Overall results from the clinical oral health
assessment show that the most common dental rehabilitation was complete dentures and
removable dentures supported by natural teeth.



Oral hygiene and dental visit

Information on clinical status (dentures and removable partial dentures) and the dentate
with removable partials gives an overview of the oral care approach needed in these
settings, i.e., the five-surface oral cleaning approach for own teeth and regular dental visits.
Self-reported information on previous utilisation of dental services, that is the last visit to
the dental clinic (n = 71), showed that most participants visited a dental clinic within the
last year (38%; n = 27), followed by the last 1-5 years (29.6%; n = 21) then more than 6
years ago (32.4%; n = 23).

Figure 3 shows the self-reported frequency of oral hygiene practices by residents and their
described frequency of oral hygiene delivery by staff. Most residents (59%, 26/44) cleaned
their teeth and dentures once daily. The majority responded that no assistance was provided
with oral hygiene (dentures: 76%, 38/50 vs. teeth: 85%, 17/20).

ORAL HYGIENE

At least twice a day Once a day Seldomly m Never
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DENTURES (N = 44) TEETH (N = 41) DENTURES (N = 50) TEETH (N = 20)

Figure 3. Oral hygiene practice reported by residents.

These results support that the prevalence of oral diseases is high in nursing homes and that
a high need exists for specialised dental services. Further, the results verify that residents
have complex clinical oral health and various types of dental prostheses that will need
different oral care approaches by nursing personnel.

The result from the OHS data is that the majority of residents needed dental services
(67.1%; n = 49) such as specialised oral cleaning (calculus removal), dental treatment
(decay, broken teeth, gingivitis or periodontitis), or dental rehabilitation (crowns, dentures,
removable dentures, and other work).

The majority of respondents (88.6%, 62/70) rated their oral health as either good or neither
good nor poor, and relatively few rated their oral health as very poor (11.4%). This
outcome goes against the professional dental assessment that the residents needed dental
treatment to improve their oral health.
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5.1.1.2 Quality of life and oral health—related problems
We analysed the associations between QoL scales and prevalence of oral health symptoms

according to the length of stay from admission (less than a year or longer). Table 8
illustrates the breakdown of OHIP-49 and subscale scores and the selected oral health
variables that might be affected by the length of stay in a nursing home. The data in the
table has previously been submitted and accepted for publication in Leeknabladid.

The results show that residents who were admitted within a year had favourable mean
scores on all QoL scales, except for Psychological disability, when compared to residents

who had stayed longer than a year in the nursing home. No significant differences were
found between length of stay and QoL, but this was near significant for the index
measuring Functional limitation.

Table 8. Oral health and quality of life related to the length of stay of resident in the

nursing home (N = 60).

Scale Length of stay N M + SD (%)  p-value®

OHIP-49 <1 year 27 333 + 203 0.159
1 year or more 33 40.6 + 19.6

Functional limitation <1 year 27 9.0 + 58 0.056
1 year or more 33 11.6 = 5.7

Physical pain <1 year 27 5.4 + 4.6 0.507
1 year or more 33 6.1 + 38

Psychological discomfort <1 year 27 54 + 42 0.499
1 year or more 33 4.8 + 3.6

Physical disability <1 year 27 7.7 + 6.2 0.061
1 year or more 33 108 + 6.2

Psychological | disability <1 year 27 2.1 + 2.6 0.513
1 year or more 33 2.5 + 25

Social disability <1 year 27 0.9 + 14 0.158
1 year or more 33 1.6 + 23

Handicap <1 year 27 2.7 + 26 0.471
1 year or more 33 33 + 33

Oral health p-value ®

DMFT 28¢ <1 year 27 (48.1) 0.148
1 year or more 33 (66.7)

Dry mouth (very often) <1 year 27 (74.1) 0.881
1 year or more 33 (75.8)

Oral mucosa (normal) <1 year 27 (81.5) 0.768
1 year or more 33 (84.4)

Notes: *t-test, ® Chi-squared test,

¢ Total number of decayed, missing or filled teeth = 28 teeth.
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Table 8. Continued. Oral health and quality of life related to the length of stay of resident in
the nursing home (N = 60).

Oral health Length of stay N M + SD (%)  p-valueb
Need for dental service <1 year 27 (51.9) 0.028
1 year or more 33 (78.8)
Dental visit <1 year 27 (48.0) 0.113
1 year or more 33 (68.8)
Wearing complete dentures <1 year 27 (29.6) 0.087
1 year or more 33 (51.5)
Oral health (good) <1 year 27 (50.0) 0.221
1 year or more 33 (40.6)

Notes: *t-test, ® Chi-squared test,
¢ Total number of decayed, missing or filled teeth = 28 teeth.

Analysis of oral health variables (dry mouth, oral mucosa, dental visit, etc.) revealed a
statistically significant difference between the need for dental service and how long
participants had lived in the nursing home. The longer residents had lived in the nursing
home (1 year or more), the need for dental treatment increased.

Data in the next two tables has previously been submitted to Leeknabladio. Table 9 (see,
page 37) compares the estimated mean scores of the OHIP and its subscales in three groups
based on their DMFT status, controlled for age and gender. The reference group was the
highest DMFT category. The mean scores were significantly different between DMFT
groups on the OHIP-49 and two QoL subscales.

These results corroborate that the resident with the worst oral health in the study
experienced Functional limitation: poorer taste, sense and metabolism and difficulties with
pronouncing words. Further, they experienced Physical disability: their speech was unclear
and they were misunderstood, they sensed less flavour of food, avoided or could not eat
certain food, experienced interrupted meals because of oral health and had an
unsatisfactory diet. Additionally, the OHQoL index Physical pain was close to
significantly different.
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Table 9. Comparison of mean scores’ on quality of life scales and subscales by number of
decayed, missing and filled teeth (N = 73).

Quality of life scales DMFT groups M + SD p-value
OHIP-49 <23 (n=20)" 26.5 + 44 0.014
24-27 (n=12)P 347 £ 57 0425
28 (n=41)° 39.8 + 3.1 ref. *
Functional limitation <23 7.0 + 1.2 0.002
24-27° 9.4 + 1.6 0.185
28¢ 11.8 + 09 ref.
Physical pain <23% 4.2 + 0.9 0.078
24-27° 5.7 + 1.2 0.711
28¢ 6.2 + 06 ref.
Psychological discomfort <23% 54 + 0.8 0.359
24-27° 5.8 + 1.1 0.278
28¢ 44 + 0.6 ref.
Physical disability <23% 4.8 + 1.3 0.000
24-27° 8.2 + 1.7 0.191
28¢ 10.7 + 09 ref.
Psychological disability <23 2.1 + 0.6 0.551
24-27° 2.1 + 08 0.635
28¢ 2.5 + 0.4 ref.
Social disability <232 1.0 + 04 0.727
24-27° 1.5 + 05 0.595
28¢ 1.2 + 0.3 ref.
Handicap <23* 2.0 + 06 0.172
24-27° 2.0 + 0.8 0.291
28¢ 3.0 + 05 ref.

Notes: “Groups defined by DMFT status and mean score compared to reference group with no teeth,
controlled for gender and age,

*DMFT <23: Residents with 12-23 decayed, missed or filled teeth (5—16 healthy teeth),
Y DMFT 24-27: Residents with 24-27 decayed, missed or filled teeth (1—4 healthy teeth),
¢DMFT 28: Residents with 28 decayed, missed or filled teeth (0 healthy teeth),

#ref: Reference group.

We analysed the mean scores of dentate and edentate participants on the OHIP-49 and
subscales. Table 10 has been submitted to Leeknabladio. Individuals using complete
dentures had mean scores significantly higher on the same OHQoL compared to people
with the highest DMFT index (Table 9) i.e., Functional limitation and Physical disability,
which has been previously described. Complete denture—wearers scored significantly
higher on the subscale Handicap: they sensed that their edentulousness had an impact on
their general health, wellbeing and social engagement and were less satisfied with life than
dentate residents.
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Dentate individuals with prostheses scored significantly higher on the subscale
Psychological discomfort, showing they were more often self-conscious because of oral
health problems; their oral symptoms made them feel miserable, they felt uncomfortable
about their appearance and they were often more tense because of oral problems than were
people using complete dentures.

Table 10. Comparison of mean scores on quality of life and subscales® between dentate (n =
43) and complete denture—wearers (n = 30).

Quality of life domains Clinical oral health M + SD p-value

OHIP - 49 Dentate with prosthesis * 319 + 3.1 0.083
Complete dentures ° 402 + 3.6

Functional limitation Dentate with prosthesis * 8.7 + 0.9. 0.011
Complete dentures ° 121 £ 1.0

Physical pain Dentate with prosthesis * 4.9 + 0.6 0.118
Complete dentures ° 65 £ 07

Psychological discomfort Dentate with prosthesis * 5.7 + 0.6 0.022
Complete dentures ° 37 £ 07

Physical disability Dentate with prosthesis * 6.8 + 09 0,002
Complete dentures ® 113 =+ 1.1

Psychological disability Dentate with prosthesis * 2.4 + 04 0.744
Complete dentures ° 22 = 05

Social disability Dentate with prosthesis * 1.4 + 03 0.303
Complete dentures ® 09 <+ 03

Handicap Dentate with prosthesis * 2.0 + 04 0,027
Complete dentures ® 35 + 05

Note: * Groups defined by teeth and prosthesis status, mean scores compared to reference group being
edentulous using complete dentures, controlled for gender and age

2 Residents with own teeth, fixed prosthesis (dental crown, bridge) and/or removable partial dentures.
b Residents having no teeth, using dentures in both jaws.

The first set of analyses aimed to investigate the association between clinical oral health
and QoL (Table 9). These results indicate that a high DMFT-28 or being edentulous and
using complete dentures contributed to poorer chewing ability, affected nutrition intake
and ability to communicate. Moreover, edentulousness had an impact on general health,
and resulted in being less satisfied with life. In contrast, dentate individuals with prostheses
or with DMFT<23 experienced less restriction of QoL but a greater effect on psychological
wellbeing than participants using complete dentures.

5.2 Paper Il

This section is a revised version of the text “Oral care, oral health and associated nutrition
related problems in Icelandic nursing home residents”, published in Acta Scientific
Nutritional Health. 17
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This study aimed to examine the associations between the clinical oral health of nursing
home residents (N = 82) and nutrition-related problems to identify oral health risk factors.
A total of 73 residents took part in both parts of the study, completed the clinical oral health
examination and returned the OHIP-49 questionnaire. The characteristics of the
participants can be seen in Table 11, which was previously published in Acta Scientific
Nutritional Health '

Participants shared similar characteristics, except for education: men had finished more
than compulsory education. Over half had a DMFT index of 28, and the mean DMFT was
around 26; nonetheless, 42% rated their oral health as being good. The majority of
participants (67%) needed dental therapy, and a similar proportion had been at a dental
clinic more than a year ago. More than 40% had complete dentures, and the mean number
of nutrition-related problems was high (4.8 £2.5).

Table 11. Characteristics of the participants and oral symptoms.

Men ‘Women

Variable p-value*
Mean (n=28) SD Mean (n=45) SD
Age (years) 86.6 + 5.7 86.9 + 59 0817
Smoking (yes) 17.9% 8.9% 0.257
Basic school education 50.0% 82.2% 0.004
Widowed/alone/not 92.9% 95.6% 0.622
Length of residence more 50.0% 44.4% 0.644
Good self-rated oral health 39.3% 46.7% 0.176
DMEFT index 25.5 + 3.9 25.8 + 2.9 0.765
DMEFT index = 28 57.1% 55.6% 0.929
OHIP-49 344 + 20 36.3 + 19.9 0.691
Frequent dry mouth 60.7% 66.7% 0.606
Needing oral therapy 67.9% 66.7% 0.916
Last dentist visit >1 year ago 64.3% 64.4% 0.989
Complete dentures 42.9% 40.0% 0.809
No help with oral hygiene 66.7% 79.5% 0.410
Nutrition-related problems 4.6 + 2.7 5.0 + 2.3 0.579

*p-value based on Chi-square test for categorical variables, independent samples t-test for normally

distributed continuous variables and Mann—Whitney U test for not normally distributed continuous
variables.

5.2.1.1 Quality of life, oral symptoms and nutrition problems

Logistic regression analysis was used to test the associations between length of residency
from admission, oral care variables and nutrition-related problems, adjusted for gender and
age. The data in the following two tables were previously published in Acta Scientific
Nutritional Health. "’

Table 12 (see page 41) shows that in this age- and gender-corrected analysis, length of
residency in the nursing home was related to changes in taste perception, less taste and
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difficulties chewing. However, no significant relationships could be observed between
participants’ need for dental therapy, their last visit to the dentist and nutrition-related
problems.

We also analysed nutrition-related problems, oral health and DMFT status of residents
using logistic regression. The analysis was adjusted for age and gender. DMFT 12-23 was
set as the reference group (best oral health).

Table 13 on page 42, shows a significant association between DMFT-28 index and
chewing difficulties, avoiding certain foods, being unsatisfied with food and being unable
to eat.

The same nutrition problems were more frequently observed in complete denture—wearers,
except for digestion difficulties. A significant association existed between being a denture-
wearer and having to stop eating during mealtimes. Further, a significant association was
found between frequent dry mouth and stopping eating and being unsatisfied with food.
However, no significant association was found between participants with a higher DMFT
index or complete denture—wearers and taste perception.

This cross-sectional study showed that oral health was poor among residents in Icelandic
nursing homes and that a great need exists for improved oral care. The findings are
significant in at least two major respects. A score of DMFT-28 and being edentulous and
using complete dentures was associated with nutrition-related problems, mostly related to
mastication and restricted diet.

Denture-wearers and individuals who frequently had dry mouth reported that their oral
health was causing them to stop eating during mealtimes. The frequency of nutrition-
related problems related to malnutrition was high, and poor oral health was significantly
associated with oral health problems and length of residence.
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5.3 Paper 111

This section is a revised version of the text “Cross-sectional study of oral health care
service, oral health beliefs and oral health care education of caregivers in nursing homes”.
Partial results of the presented work have been published in Geriatric Nursing. '*® This
study aimed to describe self-perceived nursing dental coping beliefs among staff in nursing
homes and identify their daily oral care activities.

Employees from two nursing homes were the sample in this study (N = 200). The study
response rate was 54.5% (n = 109). Participants were aged from 18 to 70 years, and the
majority were female (94.4%). The mean age was 38.5 + 15.8 years, and male participants
(29.7 £ 8.1 years) were significantly younger on average (p < 0.05) compared to female
participants (39.1 £ 15.9). The data in Table 14 presents an overview of the characteristics
of the participants from each nursing home and was previously published in Geriatric

Nursing. %8
Table 14. Sociodemographic of care assistants, practical nurses and registered nurses.
. Nursing Nursing
Variable home A home B Total p-
value*
n=52 (%) n=57 (%) N=109 (%)
Gender Male 1 (1.9) 5 ©.1) 6 (5.6)  0.107
(n=107) Female 51 (98.9) 50 (90.9) 101 (94.4)
Age group <25 years 21 (41.2) 13 (40 34 (32.4)  0.122
(n=105) 26-35years 6 (11.8) 12 (22.2) 18 17.1)
36-45 years 5 (9.8) 10 (18.5) 15 (14.3)
46-55 years 9 (17.6) 5 9.3) 14 (13.3)
>56 years 10 (19.6) 14 (25.9) 24 (22.9)
Education Care "
(= 106 aesistant 13 (255) 11 (20.0) 24 (22.6)  0.003
LP nurse ® 36 (70.6) 28 (50.9) 64 (60.4)
R nurse b 2 (3.9) 16 (29.1) 18 (17.0)
Work <1 year 7 (13.5) 9 (16.4) 16 (15.0)  0.447
experience 1-6 years 25 (48.1) 22 (40.0) 47 (43.9)
(n=107) 7-12years 3 (5.8) 8 (14.5) 11 (10.3)
>12 years 17 (32.7) 16 (29.1) 33 (30.8)
Oral care service
(n=109) Yes 49  (45.0) 50  (45.9) 99 (90.8)  0.239
No 3 (2.8) 7 (6.4) 10 9.2)
Oral care training
Practical = Yes
(n=105) 26 (49.1) 27 (50.9) 53 (50.5)  0.766
=No 24 (46.2) 28 (53.8) 52 (49.5)
Theoretical = Yes
(n=107) 17 (43.6) 22 (56.4) 39 (36.4) 0523
=No 34 (50.0) 34 (50.0) 68 (52.3)

* Based on Chi-squared statistics, * Licensed practical nurse, ® Registered nurse.

A significantly higher proportion of registered nurses worked in nursing home A.
Otherwise, participants shared similar characteristics, and distribution was identical
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between the nursing homes in gender, age, work experience, oral care delivery and oral
care training. Though most participants (91%) provided oral care, only around half had
received practical oral care training, and only 36% had received theoretical oral care
training.

5.3.1.1 Oral health education and practice among nursing home personnel

A summary of oral care delivery, education in practical oral hygiene and theoretical oral
health, and attitudes to oral care among care assistants, licensed practical nurses and
registered nurses is shown in Table 15, which was previously published in Geriatric
Nursing. 1% This table shows that all care assistants and most licensed practical nurses
delivered oral care (Table 14), but one third of care assistants and just over half of licensed
practical nurses had formal oral health education and practical training.

Table 15. Oral health education, oral health practice and beliefs among care assistants,
practical nurses and registered nurses.

Care Practical Registered p-value*
assistants nurses nurses
n (%) n (%) n (%)
Oral care provider Yes 24 (100.0) 60 (93.8) 13 (72.2) 0.004*
No 0 (0.0 4  (6.2) 5 (27.8)
Theoretical or practical oral health Yes 8 (33.3) 34 (54.0) 15 (83.3) 0.006*
education No 16 (66.7) 29 (46.0) 3 (16.7)

All residents in my care want Agree 14 (58.3) 30 (46.9) 10 (55.6) 0.087
assistance with oral hygiene. Unsure 4 (16.7) 18 (28.1) 0 (0.0)
Disagree 6 (25.0) 16 (25.0) 8 (44.4)

Oral care might be left out if staff Agree 12 (50.0) 38 (594) 13 (72.2) 0.294
are short-handed. Unsure 2 (8.3) 1 (172 2 (11.1)
Disagree 10 (41.7) 15 (234 3 (16.7)

I dislike cleaning teeth/prostheses Agree 0 (0.0 7 (10.9) 3 (17.6) 0.110
of the residents. Unsure 1 (42 8 (12.5) 0 (0.0)
Disagree 23 (95.8) 49  (76.6) 14 (82.4)

Oral health service is lacking in ~ Agree 8 (34.8) 31 (484) 13 (76.5) 0.071
the nursing home. Unsure 10 (43.5) 18 (28.2) 1 (5.9
Disagree 5 (21.7) 15 (234) 3 (17.6)

Overall, the oral health of Agree 2 (8.7 13 (20.6) 9 (52.9) 0.007*
residents is acceptable. Unsure 11 (47.8) 23 (36.5) 1 (5.9)
Disagree 10 (43.5) 27 (42.9) 7 (41.2)

Nursing dental coping belief 69 +7 64 + 10 58+13 0.001*
Total score all items

*Based on Chi-squared statistics, p < 0.05.

These results are significantly different from registered nurses, who are most often
educated in oral health issues but less likely to deliver oral care. Further, though not
statistically significant, registered nurses agreed more often than other groups that oral care
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might be left out if staff were short-handed 72.2% and that oral health service was lacking
in the nursing homes 76.5%. However, there was statistically significant difference in
opinion of overall oral health being acceptable: fewer care assistants (9%) and licensed
practical nurses (21%) agreed than registered nurses (52%). Further, registered nurses had
significantly lower mean scores on the DCBS than other groups.

A single question asked whether participants had watched the educational film published
by the Public Health Office intended for nursing staff on how to perform oral care for
vulnerable groups, including older adults. Table 16 shows that less than one third had seen
the educational film, and no significant difference was between educational groups.

Table 16. Frequency of watching film on practical oral care for vulnerable groups (N =
104).

Care Practical Registered

. Total
assistants nurses nurses
n (%) n (%) n (%) n (%)
Yes 6 26.1 15 23.8 6 333 27 26.0
Seen educational material from
Public Health Office? No 17 73.9 48 76.2 12 66.7 77 74.0
Total 23 100 63 100 18 100 104 100

An analysis showed that nursing home personnel with oral health education scored lower
on the DCBS (62.1 £ 11.5 vs. 66.1 £9.5) and on the self-efficacy subscale (15.3 £ 3.1 vs.
17.0 £2.8) compared to those with no formal oral care education. No other subscales were
significantly different.

We analysed the relationships of work experience, education and oral hygiene training
with the DCBS and subscale scores (oral health coping belief, self-efficacy, internal locus
of control and external locus of control) using general linear models. The data, shown in
Table 17, on next page have been previously published in Geriatric Nursing. '*®
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Table 17. Multiple linear regression models on the relationships of education, work
experience and oral hygiene training with DCBS scores.

Dependent variable Parameter B 95% CI p-value
Oral health coping belief Intercept 14.032 11475 16.590 <0.001
Care assistant® 3.095 0.646 5544  0.014
Practical nurse® 3.242 1.219 5265  0.002
<1 year of work® 0259 2202 2721  0.835
1-6 years of work® -0.514 -2.350 1.321 0.579
7-12 years of work® -0.126  -2.894  2.643  0.928
Training in oral care: yes® -0.428  -2.092 1.236  0.611
Self-efficacy Intercept 16.184 14.255 18.112 <0.001
Care assistant® 2.195 0.349 4.042 0.020
Practical nurse® 0.720  -0.806 2245  0.351
<1 year of work® 0.634  -1.222 2490  0.499
1-6 years of work® -0.623  -2.007  0.761 0.374
7—12 years of work® -1.677  -3.764  0.411 0.114
Training in oral care: yes® -1.445  -2.699  -0.190 0.024
Internal locus of control Intercept 14.749 12242 17.255 <0.001
Care assistant® 1.502 -0.898 3.903 0.217
Practical nurse® 0.665 -1317  2.648  0.507
<1 year of work® -2.478  -4.890 -0.066  0.044
1-6 years of work® -2.061 -3.860  -0.262  0.025
7-12 years of work® -3.382  -6.095  -0.669 0.015
Training in oral care: yes® -0.915  -2.545 0.716  0.268
External locus of control Intercept 18.687 16.171  21.204 <0.001
Care assistant® 3.270 0.860 5.680  0.008
Practical nurse® 1.385  -0.605 3376  0.170
<1 year of work® -3.204  -5.626 -0.782  0.010
1-6 years of work® -2.709  -4515  -0.903  0.004
7-12 years of work® -3.268  -5.992  -0.543  0.019
Training in oral care: yes® -1.262 2899 0375  0.129
Total score Intercept 64.239 57421  71.057 <0.001
Care assistant® 9453 2923 15.983  0.005
Practical nurse® 5702 0.309 11.095 0.038
<1 year of work® -4.170  -10.732  2.393 0.210
1-6 years of work” -5.800 -10.694 -0.906  0.021
7-12 years of work® -7.886  -15.267 -0.506 0.037
Training in oral care: yes® -3911 -8348  0.525  0.083

* as compared to registered nurses, ® as compared to more than 12 years, ¢ as compared to no training in oral
care.

Care assistants had higher scores on the DCBS, OHB, EL and Self-efficacy compared to
registered nurses. Similar results were found comparing licensed practical nurses to
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registered nurses on two subscales. Work experience (>12 years) was associated with
higher total scores and external locus of control and internal locus of control scores
compared to the other work experience categories.

Summary statistics of the distribution of responses to OHB and Self-efficacy can be seen
in Table 18, and the IL and EL domains are shown in Table 19. A low score (1-2) indicates
that the more appropriate answer was chosen, and a higher score (3—4) indicates a negative
attitude to the question. All subscales except SE had items with a mean score of around 3

or higher, which indicates that participants were unsure or negative in their dental coping
beliefs.
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5.3.1.2 Oral care activities and use of oral hygiene materials

Data in the next two tables have been previously published in Geriatric Nursing. '** A
summary of self-reported oral hygiene practice among dentate and edentate residents by
nursing staff is shown in Table 20. On average, only 9% (n = 10) and 7% (n = 7) of nursing
home staff reported brushing teeth and dentures more than once a day, respectively.
Although oral care activities were similar between care assistants and licensed practical
nurses, with the majority brushing teeth and dentures at least once a day, a significantly
higher proportion of registered nurses said they brush teeth (38.5%) and dentures (30.8%)
more than once a day.

Table 20. Frequency of oral care of dentate and edentate residents performed by
care assistants, practical nurses and registered nurses.

Care assistants Practical Registered
(n=24) nurses (n = 60) nurses (n = 18)
°A °B °C
n (%) n (%) n (%) p-value*
Teeth
More than once a day 2 (8.3) 3 (5.0 5 (38.5) 0.008*
°B [0.001]
At least once a day 21 (87.5) 56 (93.3) 8 (61.5)
°C [0.005]
Seldom 1 4.2) 1 17 0 (0.0
Dentures
More than once a day 1 4.2) 2 (33 4 (30.8) 0.009*
°B [0.003]
At least once a day 23 (95.8) 56 (93.3) 9 (69.2)
°C [0.035]
Seldom 0 (0.0) 2 (33 0 (0.0

*Based on Chi-squared statistics, p < 0.05. °Comparisons of column proportions, results are based on two-
sided tests. For each significant pair, the key of the category with the smaller column proportion appears in
the category with the larger column proportion. Significance level for uppercase letters (A, B, C): 0.05. Tests
are adjusted for all pairwise comparisons within a row of each innermost sub-table using the Bonferroni
correction.

Table 21 presents a summary of the use of oral care equipment and products in nursing
homes. Most used a soft toothbrush (93.6%) on natural teeth and fixed prostheses and used
regular toothpaste (76.3%) or water (50.5%) as a cleaning solutions on teeth. Very few
used an interdental brush or dental floss (9.6%). Dentures were mostly cleaned using a soft
toothbrush (62.7%) or a denture brush (36.8%). Water and mild soap were equally often
used (68.8% vs. 68%) as a cleaning solution, though some used toothpaste (42.7%) as a
denture cleaning agent.
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Table 21. Frequency of oral care of dentate and edentate residents performed by
care assistants, practical nurses and registered nurses.

Job title
Care Practical Registered Total
assistants nurses nurses
Type of resource % (n/N) % (n/N) % (n/N) % (n/N)

Teeth
Soft toothbrush (N = 88) 90.9 (20/22) 93.2  (55/59) 100 (13/13)  93.6 (88/94)
Hard toothbrush (N =32) 31.8 (7/22) 373  (22/59) 23.1 (3/13) 34.0 (32/94)

Electric toothbrush 22.7  (5/22) 22.0 (13/59) 46.2 (6/13) 25.5 (24/94)
(N=24)
Interdental brush N =9)  13.6 (3/22) 85 (5/59) 7.7 (1/13) 9.6 (9/94)
Dental floss (N =9) 0.0  (0/0) 10.2  (6/59) 23.1 (3/13) 9.6  (9/94)
Gauge or sponge 9.1 (2/21) 35.6 (21/59) 7.7 (1/13) 25.5 (24/94)
(N =24)*

Dentures

Soft toothbrush (N=59) 583 (14/24) 603 (35/58) 769 (10/13) 62.7 (59/95)
Hard toothbrush (N=28)  25.0 (6/24) 362 (21/58) 7.7  (1/13)  29.5 (28/95)

Electric toothbrush 83 (224) 86  (5/58) 77 (1/13) 84  (8/95)
N=28)

Denture toothbrush 292 (724) 414 (24/58) 308  (4/13) 368 (35/95)
(N=35)

Gauge or sponge (N = 333 (824) 328 (19/58) 385  (5/13) 337 (32/95)
32)

*Based on Chi-squared statistics, p < 0.05.

A positive oral care belief was associated with more frequent use of an electric toothbrush
(23% vs. 6%, p = 0.02) when compared to a negative oral care belief and theoretical oral
care education on the use of dental floss (18% vs. 5%, p = 0.045).
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6 Discussion

6.1.1 Paper I: Oral health of residents and quality of life
The present study was designed to investigate the clinical oral health of nursing home
residents and explore factors that attribute to their subjective OHQoL.

Oral diseases

As mentioned in the literature review, international studies on people 65 years and older
living in nursing homes ®' show that they have poor oral health. In agreement with these
studies, the prevalence of oral diseases was high in our sample, and 40% had multifactorial
chronic oral diseases resulting in edentulousness. Moreover, the majority had untreated
oral problems, and significantly more OHQoL problems were detected among those who
had resided longer than a year in the nursing home. From a public health perspective, this
is a concern because oral diseases have been linked to systematic diseases that may affect
general health and vice versa,? as well as wellbeing and OHQoL, for both nursing home
residents and community-dwelling older people. 7!:83:84

Undetected oral health problems

These findings raise intriguing questions regarding the nature and extent of oral health care
in nursing homes. According to the literature, the majority (75%) of older people admitted
to nursing homes already have untreated oral diseases, ® have poor oral hygiene and have
not visited a family dentist for years. > This may be a possible explanation for this high
need for dental services, along with the fact that older adults seem to have a different
opinion of subjective oral health than younger generations and not feel the need for care.
199 Another possible explanation is the lack of regular oral health assessment, risking
leaving oral symptoms unnoticed. Further, Icelandic doctors have recommended regularly
monitoring oral health in addition to RAI assessment in health care. 3 Residents are
generally unlikely to be aware of or able to detect their own oral diseases until they start

to feel symptoms or pain. 33200

Oral health screening

In the literature, RAI-MDS 2.0, which is used in Iceland to access clinical and functional
characteristics of residents,*” has shown poor validity for assessing oral health. The
instrument under-detects problems that are connected to known predictors for oral health.
Oral health impact reports from RAI show the dental caries rate to be 40%—-70%, lower
than found in clinical studies by dental professionals. 2°! In an evaluation, the Canadian
version of RAI showed few significant variables: dentate status, debris and age at
admission to nursing home. 2!

Since RAI-MDS 2.0 has obvious limitations, other alternatives could be considered to
assess oral health in Icelandic nursing homes to detect oral diseases. Effort in oral health
education for non-dental health care professionals has been recommended to improve the
OHQoL of frail people in nursing care. % Moreover, the Revised Oral Assessment Guide
and Oral Health Assessment index are both recommended as valid screening tools for non-
dental healthcare professionals. 22 They can be used to help to detect and record oral
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problems, i.e., mucosal membrane, gums, teeth, dentures, lips, tongue, saliva, oral hygiene
(debris), ability to swallow, voice, and to control referral to dental professionals. 202
Nursing staff should recommend dental visits when needed, and IHI supports older people
in Iceland to use dental services and reimburses the cost of oral treatments according to the
public fee schedule. ¥’ However, this may not be the only obstacle because studies have
noted that nursing homes may have limited resources to facilitate access to dental services.
62 To reduce the risk of oral diseases to oral health and general health, regular inspection
is needed to regulate oral care. However, concerningly, studies show that nursing home
staff lack formal oral health education and training in oral care. '41:153

Number of teeth and edentulousness and quality of life

Another important finding in the current study was that poor oral health (high DMFT-28
and edentulousness) was significantly associated with OHQoL, resulting in functional and
physical limitations, mostly related to chewing problems, less ability to eat and inability to
finish eating due to oral problems. This accords with earlier observations, which showed
that poor oral health is associated with OHQoL. 7’ Several studies link few teeth, 7'-147:203
being dentate with sensitive teeth, loose teeth, bleeding gums, toothache and dry mouth, 7
and high DMFT' to poorer OHQoL. Edentulous older people in our study experienced
poorer OHQoL compared to dentate people and a similar impact to people with the highest
DMFT. Other studies of edentulous older people have reported they have worse OHQoL
than dentate people. 2** OHIP measures the negative impact of oral symptoms on OHQoL;
therefore, higher scoring indicates a problem, though the frequency of the impact may
vary.

Many unanswered questions remain about the oral health of nursing home residents. To
prevent oral diseases, early detection is best because the progression of oral problems can
be slow depending on the individual, environment and health behaviour. For practice, the
recommendation made by Monaghan et al., 3* who studied OHQoL with OHIP in nursing
homes, is notable. They discovered that reporting dry mouth, current pain or other oral
problems were more important predictors of oral health impact than the presence or
absence of caries, teeth or dentures. They reasoned in their study that two simple questions
could be used to detect oral impacts: “Any problems and pain in your mouth?” and “Do
you have frequent dry mouth?”

Oral health issues among nursing home residents are complicated and need attention
because neglecting oral care ultimately has consequences for the frail dependent. The goal
of oral care for frail older people is to enable them to maintain good oral health throughout
life without pain and suffering. Good oral health, low need for dental care, normal chewing
function and a high number of teeth in occlusion are factors that may contribute to
acceptable OHQoL among older people living in nursing homes.

6.1.2 Paper II: Oral health of residents and nutrition problems

The objective of this study was to examine the associations between the clinical oral health
of nursing home residents and nutrition-related problems to identify oral health risk factors.
The current study shows that over half of the nursing home residents had poor oral health
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(DMFT-28), the mean DMFT was high (M = 26) and more than 40% were edentulous and
used dentures. Still, surprisingly, more than 40% rated their own oral health as good. Poor
oral health can reduce mastication capability due to tooth loss, and unmet treatment may

compromise OHQoL and increase the likelihood of malnutrition. !!2

Oral diseases and nutrition-related problems

In an age-adjusted analysis, length of residency of more than a year in the nursing home
was related to oral health and nutrition-related problems, i.e., change in taste perception
and less taste perception, chewing difficulties, and were marginal significantly associated
with digestion problems in our study. Explaining this result is difficult, but it might be
related to increased frailty and sarcopenia °® or more need for medication that may cause
food—drug interactions or deteriorating nutritional status or relate to change in dietary
habits. 295 Further, increased age has shown to be associated with an increased risk of
nutrition-related problems and malnutrition. !'* Dry mouth linked to polypharmacy may be
one reason, but reduced saliva may cause the progression of oral diseases and development

of nutrition problems and malnutrition. *>1%?

The most important clinically relevant finding from our logistic regression analysis of oral
health (adjusted for age and gender) and nutrition-related problems was the association
between poor oral health condition (DMFT-28 and dentures) and nutrition problems,
which are known to be common precursors of malnutrition. Additionally, poor oral health
(DMFT-28) compared to the lowest DMFT index in this sample was significantly
associated with subjective oral health status and OHQoL.

The oral health impacts were chewing difficulties, digestion problems, having to avoid
food because of problems with their oral health, being unsatisfied with food and not able
to eat. A similar impact was associated with having dentures, except denture-wearers
additionally experienced that they had to stop eating because of problems with their
dentures.

According to Huang et al., 2% who studied self-perceived dry mouth in long-term care
facilities, the odds of dry mouth among denture-wearers were 2.62 times more likely
compared to non-denture-wearers. Further, participants in their study evaluated their own
ability to chew food and reported fresh food and meat to be the most difficult to chew while
cooked vegetables i.e., scrambled and braised food, were the easiest to chew and eat.

The frequency of dry mouth symptoms in our study was high (61% of men to 67% of
women) and has been reported to be between 20% and 72%"7 in similar studies among
older people. Individuals in our study who experienced dry mouth felt that they must stop
eating during mealtimes and were unsatisfied with food. This finding is consistent with a
previous study that showed a strong association between dry mouth and change in food
choices (shape, size and consistency) and avoidance of multiple types of food. * Both dry
mouth and the high need for dental treatment also reported in our study are oral impacts

that might risk change in dietary habits'® and the development of malnutrition. '%
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Oral health, nutrition and oral health quality of life

In accordance with the present study showing an association between poor oral health
condition (DMFT-28 and dentures) and nutrition-related problems, previous studies have
demonstrated that denture-wearers are at higher risk of malnutrition than dentate people,
who had satisfactory nutrition status. 2°® Nevertheless, poor oral health has been linked to
OHQoL,”® and dentures-wearers often report an oral health impact on their OHQoL
because of problems with eating and chewing properly. ! Evidence in the literature
suggests a relationship between edentulousness, poor appetite and malnutrition. 8

However, Bakker et al. ' found no association between edentulism, oral health problems
and malnutrition, but corroborated an association with OHQoL as did our study. Previous
studies evaluating nutrition-related problems have obtained inconsistent results on whether
oral health and malnutrition are linked”’ to OHQoL. '?® A recent systematic review by
Wong et al. recommended that the association between nutrition, oral health impacts and
nutrition should be further investigated.

6.1.3 Paper III: Oral care and dental coping beliefs of staff
This study aimed to investigate self-perceived nursing dental coping beliefs among nursing
home staff and identify their daily oral care activities.

Nursing home staff and oral health beliefs

Only one third of care assistants and half of the licensed practical nurses had some oral
health education or practical training in oral care, which was significantly less than
registered nurses. One interesting finding is that all care assistants in this study provided
oral care but were the most unlikely to have education in oral health care. This absence of
oral health education corroborates the findings of many previous studies on the education
of nursing home staff, 12:87:150-152.209

One unanticipated finding was that registered nurses found the clinical oral health of
residents more acceptable than did licensed practical nurses or care assistants. Further,
though not statistically significant, the majority of registered nurses agreed more often that
oral care might be left out if staff were short-handed. Workload and other care are often
prioritised in nursing homes, leaving oral care as missed care for various reasons. !617:146:210
This difference in oral health beliefs may be explained by the different roles and
responsibilities of health professionals and other associates. Registered nurses organise the
daily care in nursing homes and direct who performs specific tasks, so oral care is most
likely the responsibility of other professionals. '¢7 Registered nurses are no doubt in a
powerful position to support oral care in nursing homes and from other staff providing oral
care. 1%

If regular oral health assessment is not performed by a health professional in nursing
homes, it may explain the differences in opinion in this study. Staff who provide oral care
may see or notice oral problems that nurses are not aware of until complaints of oral
symptoms or pain arise. Studies have shown that nursing home staff agree that oral hygiene
is important in nursing homes, but they have a negative attitude to oral care. This indicates
that nursing home staff lack self-efficacy and may have little belief in being able to
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accomplish goals,'> including effective oral hygiene. Though some DCBS items in the

current study had a similar agreement or disagreement rate to those found by Garrido et
al'® and Pihlajamaki et al., '3 our respondents were more often unsure in their oral health
beliefs. This uncertainty is concerning and may be related to the minimal oral health
education in this sample. In this study, registered nurses had more positive oral health
beliefs than other nursing home staff, which may probably relate to their educational
background and knowledge of oral health issues.

Oral hygiene

Enormous evidence exists in the literature of the power of oral hygiene to prevent oral
diseases and promote good oral health. Multiple evidence-based clinical guidelines
intended for nursing home staff and physicians are also available for oral care in nursing
homes. 3198 To provide oral health care, the individual must be assessed with a valid tool,
with a care plan made on clinical status, executed and followed, and revised if necessary.
Older people may not see their oral health as a risk factor for general health. They may
deprioritise oral hygiene, forget or be unwilling to ask for help in oral care, refuse oral care
or be uncooperative.’? Oral care of frail people is a complex task and not easily performed.

This study supports evidence from our previous observations (Paper I) that the gold
standard of cleaning the oral cavity at least twice a day >? is seldom met. These results

89,136 in these

corroborate findings that oral hygiene has been repeatedly reported as poor
settings and seldom met recommended standards. ** Our study shows brushing teeth or
dentures once daily is the method of choice (residents, 59%; 26/44 vs. nursing home staff
88%; 85/97). However, the majority of respondents (Paper I) received no help from nursing
home staff with oral hygiene (dentures: 76%, 38/50 vs. teeth: 85%, 17/20). This mismatch
may be a result of recall bias or may show the necessity to both encourage residents in their

oral care and offer assistance with oral care regularly.

Another issue was the frequent report of water as the cleaning material of choice to brush
teeth and dentures. This may relate to the fact that providing oral care materials is the
responsibility of the resident or their family or spouse. Again, different oral hygiene
equipment is needed for dentate, edentate and dental rehabilitation patients. Therefore,
certain limits may exist in nursing homes for staff to complete effective oral hygiene with
the most appropriate tools and materials. This has also been confirmed as a barrier to oral

care in nursing homes. !3%186211

Moreover, to our best knowledge, no current standards are available to implement in oral
care in Icelandic nursing homes. Therefore, oral health care policy may differ between
homes and between wards in the same nursing home. Further, oral care standards in these
settings may consequently differ and be linked to head nurse oral health interest, lack of
interest or priorities. This finding has important implications for developing an oral care
policy in nursing care aimed to provide vulnerable people with the necessary care to
preserve oral health and prevent oral infections and pain to maintain QoL.

Nursing homes should provide a caring environment, where people feel at home and are
treated with dignity and respect. Further, older people’s independence, rights and values
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should be respected. The basic oral health and health care services must fit individual needs
and help the person to live their life to the fullest. People should feel safe in nursing homes
and not neglected. Motivating oral care by residents and valuing their decision is important.
Professional oral care and implementation of evidenced-guided protocols can empower
oral care and engagement in effective oral hygiene practice. Further, oral health promotion
in nursing homes is equally likely to have a positive effect on staff providing oral care as
well as the oral health and wellbeing of residents.

58



7 Methodological considerations

The first aim of the study was to evaluate the oral health of nursing home residents and
investigate QoL and nutrition-related problems (Papers I, II). The second aim was to
investigate oral health beliefs and oral care activities among nursing staff (Paper III) in
these settings. This chapter addresses the methodological considerations of the study and
limitations of the selected research design, sample selection bias and focus on the
instruments and data used in this thesis.

Cross-sectional studies

The cross-sectional study design is suitable to investigate the prevalence of disease,
associated factors and association with service use or behaviour in a population at one point
using, for example, a questionnaire, interview or examination. >'2 This method was used to
collect information on the characteristics of interest in two samples in the nursing homes
involved in the study: clinical oral health examination of residents and a retrospective
survey to inspect the association with QoL and past oral care activities and current oral
health beliefs.

Within the limitation of the study design, it is not possible to identify the direction of an
observed association, i.e., what is a cause and what is a consequence in the relationship
of two variables. 2'? Further, given the limited sample size that may undermine the
internal and external validity of the study, statistical power was insufficient to detect
several increased ORs as significant. 212213

7.1.1 Strengths and limitations

Due to the frailty of participants, only one clinician assessed their oral health. Therefore,
an inter-rater reliability check was not performed, which is a limitation to the study. A
strength of this study is that an experienced dentist inspected oral health among residents
and an experienced clinical dental technician (denturist) registered the OHS variables. The
first screening registration form was double-checked as the denturist read aloud the patient
data while the dentist screened for the second time. The screening was performed with
limited tools in a reclinable chair and beds not optimal for clinical screening. Some of the
residents had difficulties opening their mouth that made examination more problematic.
We can neither exclude that some oral health variables remained undetected and therefore
not registered, nor exclude over reporting in single cases

Sample selection bias — Settings

The samples were primarily selected based on the general and specific study aims. Their
selection was purposive and non-probability-based, so the sample has limited
representativeness. 2'* The sample in this study was geographically concentrated because
the nursing homes in the study were selected based on availability (the largest nursing
homes, the highest number of residents) and accessibility, being in Reykjavik or nearby
municipalities. Two out of four nursing homes agreed to take part in this research; they
were run by the same origination, with the same structure and services. This limits the
sample selection in the study and the representativeness of the settings for the study
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findings in general. Other nursing homes in Iceland might have different approaches to
oral health care. Therefore, the results may not reflect the oral diseases of general nursing
home residents or the oral health beliefs and oral care activities in these settings
nationwide. *!3

Sample selection — Participants

The study was introduced to next of kin in association with keyholders on site and
advertised on notice boards in the settings. People interesting in the research could add
their names to a list in nursing home A, but participants were hand-selected by head nurses
in nursing home B. Head nurses made their own lists of potential participants that fit the
inclusion criteria, and they later evaluated the capability of volunteers to participate in the
study. Bedridden residents and those with dementia living in closed wards were excluded
from the study. The characteristics of the sample may not be representative of the
population because involvement was not offered to other individuals on site or someone
eligible may have been missed. 2'%2'7 Further, the self-selection of participants in the study
is more likely to characterise the nursing home residents interested in oral health issues. In
the literature, cross-sectional oral health studies in nursing home settings comprise frail
older people over 80 years, where the majority of participants are women, 77-11%147:218-220
The participants in this study (Papers I, II) were thus no exception and shared similar
characteristics.

Nursing home personnel caring for the residents in the study were eligible to be involved
in the oral care part of the study (Paper III). Involvement was voluntary, and respondents
selected themselves for the study. This may have caused self-selection bias because

respondents may not represent the general population working in nursing home settings.
214,217

Head nurses distributed the questionnaire to eligible nursing home personnel according to
our inclusion criteria. The researchers had no control over who completed the
questionnaires on site. A potential limitation to the study is that the questionnaire was in
Icelandic and therefore we may have missed respondents with migrant backgrounds not
fluent in the language. Nearly 11% of the common labour market are women with a
migrant background, and 14% of this population work in the healthcare sector or social

services. 2!

In the oral care literature, nursing personnel most often comprise women who are formal
caregivers, i.e., registered nurses and practical nurses or allied nursing personnel. In the
current study, the participants (Paper III) comprised 23% care assistants, 60% practical
nurses and 17% registered nurses. The proportions of nursing professionals in Iceland are
estimated to be 63% care assistants'?, 18% practical nurses and 12% registered nurses. '4?
The sample in our study is therefore not identical to the general proportions found in the

literature.

Other studies investigating oral health knowledge and attitudes among nursing home staff
have shown that in Switzerland the sample comprised 60% qualified nurses and 40% care
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assistants, >'! in Canada 42% nurses and 52% allied nurse assistants, '>! and in Finland 50%

assistant nurses, 28% registered nurses and 22% care assistants. '3

Limitation of questionnaires

Oral health survey
DMEFT describes the clinical status of present teeth in the oral cavity and can be used to

estimate the prevalence of oral diseases in the population of interest. The index has been
criticised because it is a summation of the number of affected teeth and DMFT scores are
irreversible. The index is dependent on diagnostic thresholds for status and does not
distinguish between teeth treated with caries or abutment teeth used for dental
rehabilitation. '°® For example, an individual may have DMFT 28 but still have four to
eight implants in the upper and lower jaw to support well-fitting dentures. This individual
may therefore not experience a similar impact due to successful dental rehabilitation.

Oral health impact profile

Self-administrated structured questionnaires (OHIP-49, DCBS) were used in this study
with pre-coded responses that may not fully represent the participants’ views. The
respondents may not share the same perspectives on concepts or terms used in the
questionnaires. Questionaries are susceptible to limitations if respondents have difficulty
understanding the questions, their reaction is subconscious or they suffer recall bias. 2%
These factors may threaten the internal validity if respondents under- or overreport true
exposure. Further, memory failure regarding prior events may lead to measurement error,
which may lead to loss in statistical power, biasing the test of hypothesis. ?> Some of the
residents asked to have OHIP-49 read aloud to be answered, making it susceptible to
interview bias. In these instances, the interviewer could repeat questions and responses to
clarify concepts if needed for the respondent. However, Reissmann ?* tested the influence
of different administrations of the OHIP-14 questionnaire and found that if data were
collected using interviews, the method did not influence the psychometric properties of
OHIP scores. Nevertheless, using long questionaries can cause response fatigue or
response bias, such as respondents avoiding the ends of scales or answering the same. The
purpose of using the OHQoL assessment tool should be considered beforehand since
longer versions are better for detecting specific details and the short versions seem to
advantage correspondence. >!°!

Dental Coping Belief Scale

Multiple studies have used the 28-item English version of the DCBS by Wardh and
Sorensen,'%® which they adapted from the 44-item version of the original questionnaire by
Wolfe et al. %182 The DCBS has been used in nursing homes and long-term
settings 49162193195 to investigate oral health beliefs and priorities in oral care among staff,
professional®®® or informal caregivers'®® working in long-term care. It has been validated'**
in Spanish but shown a low Cronbach’s alpha on all domains. Others have published their

findings without clarification of the validation process. 19?25

The analysis of internal reliability of the DCBS domains in this study showed a low
Cronbach’s alpha except for IL (Section 4.2 Instruments, page 23), indicating that some
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items in the domains are not representative of the behaviour they are measuring. Similar
findings have recently been reported by Edman and Wirdh. %3

Rasch item-response theory analysis was used to postulate the probability of individual
responses to items in the multiple-response categories of the DCBS. The Rasch model was
fitted using RStudio statistical software (RStudio 2020, PBS, Boston, MA, USA) and the
likelihood ratio test, Wald test, subgroup homogeneity plots, and infit and outfit intra-class
correlation coefficient plots, and local dependency was analysed. 2® The Rasch model
checks data unidimensionality, equal item discrimination and whether items had low
susceptibility to guessing. The unidimensionality of DCBS items was further assessed
using principal components analysis (PCA) of Rasch residuals to compare the observed
responses in sets of items with expected values predicted by the Rasch model. The results
of the Rasch PCA confirmed that questions in all domains (OHB 4, 22, SE 2, 11 23, IL,
19,27, EL 6, 10, 24; Table 18 and Table 19) did not meet the threshold of unidimensional
measurement in the question sets. These questions need to be revised and analysed further
within these domains to ensure they measure behaviour within these domains.

Strengths

The strength of this research is its use of the international OHS survey assessment tool by
the WHO to record clinical oral health status and the DMFT index to describe the
prevalence of oral diseases. 8189227228 The OHIP-49 is a widely tested and used assessment
tool to record older people’s perceived OHQoL, both in its original length and in shorter
versions. 74188191229 Hebling et al. '*® undertook a critical appraisal of existing OHQoL
assessment tools for older people. They concluded that seven instruments fulfilled both the
quantitative and qualitative criteria in their study: the original OHIP-49 and shorter
versions (OHIP-14, OHIP-German version), Geriatric Oral Health Assessment Index,
Subjective Oral Health Status Indicators, Dental Impact on Daily Living and Oral Impact
on Daily Performances.

The DCBS has been widely acknowledged as a valid instrument and used in Sweden,
149.186.195 Finland, !* the USA!82225 and Chile!®® in nursing home settings and long-term
care.

7.1.2 Ethical consideration

The study was performed in accordance with the ethical standards as described by the
Declaration of Helsinki 1964 and its later amendments. It was also performed according to
Icelandic laws and regulations on research and data protection, the European Code of
Conduct for Research Integrity*** and the Icelandic code of conduct for public universities
in Iceland. 3! Ethical clearance was sought from The Data Protection Authority (S-6034)
and The Icelandic National Bioethics Committee, who approved the study protocol (VSN
12-207, 12-207-1).

The participants gave their written informed consent before participation in the study. No
risk was involved for participants.
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8 Conclusion

This study reached its scientific aims: The first specific aim was to inspect clinical oral
health of nursing home residents and explore factors that contributes to self-perceived
OHQoL. Further, the second specific aim was to examine the associaton between their
clinical oral health and nutrition-related problems to indentify oral health risk factors.
Finally the third specific aim was to describe the self-preceived nursing dental coping
beliefs among care assistants, licensed practical nurses and registered nurses working in
nursing homes and identify their daily oral activities.

Within the limitations of this observational study, the findings have

identified a high prevalence of oral diseases and untreated oral health problems among
residents in this sample of nursing homes. A greater length of residency in nursing homes
showed a higher need for dental therapy. Moreover, having poor oral health and being
edentate were associated with less mastication ability, which was associated with nutrition-
related problems. Residents with poor oral health in this study had reduced OHQoL.

The second major finding was that oral care providers other than registered nurses in this
study had little oral health education and training, though they were most likely to provide
oral care. Further, they were less convinced they could control the oral health outcomes of
residents in their care, risking the quality of oral care.

Oral care in nursing homes is a complex task that has been a constant discussion in the
literature for years.

In general, it thus seems wise to review current oral health care policies in nursing homes
and study if there would be a support of a valid oral health assessment tool for non-dental
health professionals to regulate oral health care. Further, support seems to be lacking for
oral health education and training for nursing home staff in geriatric oral health care.
Further studies are needed.
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9 Future perspective

Many unanswered questions remain regarding the support of the healthcare system for the
oral health of nursing home residents and their care in Icelandic nursing homes.

Oral health care for the geriatric population living in institutions and the community should
not be overlooked in our health care policy. The burden of oral diseases is costly for the
healthcare system and has negative consequences for the individual, risking their general
health, wellbeing and QoL.

The burden of oral care will continue to rise in nursing care settings. To change the current
status of oral health care, groups and organisations need to work together to form inclusive
oral health policy to improve and manage oral health care and deliver quality oral health
services. This includes local governments and policymakers, dental associations, health
and public health professionals, researchers, academia, patients and families.

HEALTHCARE SYSTEM

To develop a full picture of oral health care, additional studies will be needed to investigate
how the healthcare system supports evidence-based oral care in nursing home
environments. Further, investigating and documenting oral care standards in Icelandic
nursing homes and their implementation into practice might be useful.

ORAL HEALTH

Certain limitations exist in investigating clinical oral health in nursing homes. This
population is frail and vulnerable, and most have chronic health problems. Various
research shows that oral health is poor in these settings and worse in patients with
dementia, excluded from our study. Assessment of oral health and the prevalence of oral
diseases is needed in these settings to evaluate the quality of oral care.

In the future, it may be feasible to implement oral care intervention in nursing homes,
examine oral health at baseline, or implement oral care protocols and evaluate clinical
outcomes.

ORAL CARE

Considerably more work is needed to determine the oral care competence needed for oral
health care in the healthcare system. Additionally, investigations into oral health education
of non-dental professionals and practical training might be useful. Moreover, documenting
the current curriculum, required oral health knowledge and oral care competencies across
institutions and educational levels might reveal useful information that needs to be
addressed.

The voices of nursing home staff and healthcare administrators in Iceland are unknown in
the literature, and qualitative research might reveal important information regarding oral
care from their perspective.
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Inngangur

Lifaldur islensku pjédarinnar hefur haekkad og eru medallifslikur
[slendinga med pvi haesta sem gerist { heiminum (82,5 ar). [ aldurs-
hépnum 70 ara og eldri eru 8,3% ibuar i hjukrunar- og dvalarrym-
um samkvaemt Hagstofu fslands, pessi hopur er fjélveikur og lifir
vid langvinna sjukdoma, skerta feerni og hefur takmarkada sjalfs-
bjorg."?> Medalaldur ibta a islenskum hjikrunarheimilum hefur
farid heekkandi sidustu ar og er um 84,7 ar,° samhlida hefur
heilsufar peirra versnad og eins ars lifun nyfluttra leekkad ur 73,4%
i 66,5%.* Meirihluti ibta er med heilabilunarsjukdéma (39%) eda
Alzheimer (29%)° en heilabiladir eru utsettari fyrir verri munn-
heilsu en heilsuhraustari ibtar.

Minnisglop, sjonskerding og skert hreyfigeta getur valdid
oldrudum vandkvedum vid venjubundin verk eins og daglega
munn- og tannhirdu.2 Oldrun getur aukid hettu 4 munnkvillum
og stefnt munnheilbrigdi i voda,”® en sjukdémsbyrdi munnkvilla
er tengd vid sleemt heilsufar ad mati aldradra, verri andlega lidan
og aukna danartioni.! Pvi er mikilveegt ad heilbrigdisstarfsfolk a
hjakrunarheimilum sé vel medvitad um mikilveegi gédrar munn-
heilsu.

Munnurinn er fyrsta stig meltingar, med godri tann- og munn-
heilsu og edlilegum styrk i munni er haegt ad neerast betur. Mikil-
veegt er ad kynging sé virk 1 feduinntoku auk pess sem tennur,
tunga, gémar og varir eru mikilvaegir peettir til tjoningar. Med

AGRIP

TILGANGUR

Erlendar rannséknir benda til pess ad munnheilsa ibta a dvalar- og
hjakrunarheimilum sé sleem, munnkvillar séu algengir og ad ibdar purfi a
tannlaekningum ad halda. Markmid rannséknarinnar var ad kanna astand
munnheilsu ibta dvalar- og hjukrunarheimila hér a landi og skoda tengsl
hennar vié lidan og lifsgaedi peirra.

EFNIVIBUR 0G ADFERDIR

ibGum (N=82) & tveimur dvalar- og hjikrunarheimilum i Reykjavik var bodin
patttaka i pessari lysandi pversnidsrannsokn. Munnheilsa ibua var skodud
4 vettvangi og patttakendur svorudu spurningalista sem mat neikvaed ahrif
sleemrar munnheilsu & lifsgaedi.

NIBURSTOBUR

Alls luku 89% (N=73) rannsokninni, medalaldur var 86,8 ar (sf=5,7, sponn
73-100 &r). bridjungur ibta var med eigin tennur og sambeerilegur fjéldi
var med tennur og lausa parta, en 41,5% ibda voru alfarié tannlausir.
Klinisk skodun @ munnheilsu syndi a8 hatt hlutfall ibta (67%) voru med
6medhéndlada munnkvilla. ibdar med verstu munnheilsuna upplifdu ad
huan hefdi marktaekt neikvaedari ahrif a lifsgaedi (p=0,014) feerniskerdingu
(p=0,002) og likamleg 6pzegindi (p=0,000) en peir sem voru betur tenntir i
pessari rannsékn. Helstu vandamal vegna sleemrar munnheilsu tengdust
tyggingargetu og erfidleikum vid ad matast sem hafdi ahrif & faeduval sem
getur leitt til 6fullnaegjandi mataraedis.

ALYKTANIR

Endurskoda parf pjonustudrraedi & hjukrunarheimilum og tryggja ad
starfsfolk hafi sértaeka pekkingu @ vandamalum, tengdum munnheilsu, sem
kunna ad hrja ibua. Samstillt tak opinberra adila og heilbrigdisstarfsfélks
parf til ad tryggja Grraedi vio haefi & hjukrunarheimilum pegar kemur ad pvi
ad vidhalda einstaklingsbundinni munnheilsu ibGa og tengdum lifsgaedum
vina a enda.
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heekkandi aldri minnkar munnvatnsframleidsla af nattarulegum
voldum,’ og auk pess getur lyfjamedferd vegna langvarandi sjuk-
déma eda samverkun lyfja einnig orsakad munnpurrk”® sem er
sleemt fyrir tannheilsu og neeringarastand.”"'?

Hiégglund og félagar syndu fram a ad kyngingarordugleikar og
sleem munnheilsa eru 6hadir ahaettupaettir sem tengjast daudsfoll-
um medal aldradra sem bida eftir varanlegri btsetu & hjikr-
unarheimili. Samkvaemt nidurstédum peirra er meelt med pvi ad
meta reglulega munnheilsu og kyngingu i allri uménnun.”®

Erlendar rannsoknir syna ad sterk fylgni er 4 milli uménnunar-
parfar ibuia & dvalar- og hjukrunarheimilum og versnandi tann- og
munnheilsu.® Fjolveikir baa oft vid lélega munnheilsu™ og tak-
markad adgengi ad tannlaeknispjonustu® eda eiga erfitt med ad
sekja slika pjonustu utan heimilis vegna hrumleika.? Munnhirda
ibtia er oft abotavant, ekki eingéngu vegna minni sjalfsbjargar,*”
heldur er munnheilsuvernd ekki forgangsradad i skipulagdri um-
onnun.” Munnhirdu er ekki sinnt sem skyldi"® eda jafnvel sleppt
vegna manneklu'® og timaskorts.”

Préun tannsjukdoma ma fyrst og fremst rekja til matareedis'! og
onograr munnhirdu. Langvarandi sykingar i munni geta valdid
vanneringu,’® haft ahrif 4 proun hjarta- og @dasjukdoma, leitt til
skammtima blédsmits eda asvelgslungnabdlgu ef bakteriur berast
i ondunarfeerin.®?

Til ad haegja a versnandi tann- og munnheilsu og stigheekkandi
umonnunarporf sidustu eeviarin er mikilveegt ad skipuleggija
einstaklingsbundna munnheilsuvernd, ut fra pekkingu & forvorn-
um svo heaegt sé ad bata eda vidhalda ntverandi munnheilsu til
@viloka.® Petta er fyrsta rannsokn hérlendis sem metur kliniska
munnheilsu ibtia 4 hjukrunarheimilum og pvi grunnur ad lausn-
amidudum breytingum i pjonustu til ad vidhalda eda beeta munn-
heilsu aldraodra.

Efnividur og adferdir

Rannsoknin var megindleg pversnidsrannsokn, patttakendur (N=
82) voru valdir med paegindaurtaki ur hopi ibaa (67 ara og eldri)
sem bjuggu & tveimur af fjérum steerstu (n=471) dvalar- og hjukr-
unarheimilum 4 hofudborgarsveedinu. Tvo heimili vildu ekki taka
patt 1 rannsékninni. Heimilin sem téku patt voru rekin af sama
rekstraradila og budu upp & sambeerilegan adbtinad og pjoénustu
fyrir ibtiana. Ekki var bodid upp a pjonustu tannleekna 4 pessum
heimilum.

Rannsoknin fékk leyfi Visindasidanefndar og tilkynnt til
Personunefndar.

Urtak

Fyrirhugud rannsékn var kynnt a vettvangi fyrir starfsfolki og
ibium og bréfleidis fyrir adstandendum. Mogulegir patttakendur
i rannsOkninni voru {btar med fasta busetu & hjukrunarheimilinu
sem gatu gefid upplyst sampykki, h6fdu ahuga, feerni og heilsu til
pess ad taka patt an pess ad purfa adstod starfsfolks til pess.
Undanskildir voru ibtiar med heilabilun og rambundnir. Endan-
legt urtak samanst6d af ibiuum sem yfirhjukrunarfreedingar matu
ad uppfylltu patttokuskilyrdi rannsdéknarinnar.
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Adferdir

Tannleeknir framkveemdi kliniska skodun og skradi nidurstodur a
eyoubladio Oral Health Survey (OHS) asamt kliniskum tannsmio
sem sa sidar um gagnasofnun (vidtal) medal patttakenda med lifs-
gaedakvardanum Oral Health Impact Profile (OHIP-49) hja peim sem
oskudu eftir pvi. Ad 60rum kosti fylltu patttakendur sjalfir ut lifs-
geedakvardann & eigin vegum og skiludu til rannsakenda pegar
peir voru skodadir af tannlaekni.

OHS listinn er notadur a alpjédavisu til ad fylgjast med
breytingum & alvarleika tannsjukdoma, faraldsfreedilegri proun
tann- og munnsjukdéma eda porf fyrir forvarnir eda adgeroir til
ad viohalda godri munnheilsu.

Skodun & munnheilsu

A heimili A var sett upp skodunarherbergi med stillanlegum stél
fyrir patttakendur og ibtiar & heimili B voru skodadir i herbergjum
sinum i stillanlegu rafmagnsrimi. Notud voru skodunargleraugu
med (2,8 x) steekkun og ljési (ExamVision™), fjolnota munnspeglar
(KERR ™), einnota penslar (3M ESPE ™), persénuhlifar, plastglos
og pappirsbakkar, spritt og sétthreinsiefni (Micro 10+ ™ Unident).
Ef patttakandi var med tannatu var borid fltorlakk 22600 ppm
(Duraphat ™) 4 medferdarsveedio.

Lifsgaedakvardi

Notadur var pyddur, stadferdur og forprofadur lifsgeedakvardi
OHIP-49*' sem byggir a hugmyndafraedi Alpjodaheilbrigdisstofn-
unarinnar ad flokka afleidingar sjukdéma stigheekkandi, eftir pvi
hversu alvarleg ahrif peir hafa a einstaklinginn. Med pvi ad nota
hann samhlida faraldsfreedilegum rannsoknum a munn- og tann-
sjukdémum getur kvardinn veitt upplysingar um sjukdémsbyrdi i
pydi og hversu skilvirk heilbrigdispjonusta er ad draga ur sjuk-
démsbyrdinni.

Kvardinn inniheldur 49 spurningar og meelist innra réttmeeti
hatt (Cronbachs Alpha 0,936), hann spannar 7 svid med 5-9 spurn-
ingum: 1) Farniskerding, 2) Likamleg épaegindi, 3) Silreen épaegindi, 4)
Likamlegar homlur, 5) Salreenar homlur, 6) Félagsleg skerding og 7) Hoft
eda fotlun.*' Til viobotar voru spurningar um bakgrunn patttak-
enda (kyn, aldur, menntun, busetutima a heimili, nytingu tann-
leeknispjonustu og fleira).

Munnheilsa, tanngervi og lifsgaedi

Tannatustudull var skradur sem Decayed, Missed and Filled Teeth
(DMFT) & OHS-listanum og er meeling a fjolda skemmdra, fylltra
eda tapadra tanna hja einstaklingi. Skradar voru upplysingar um
28 tannseeti, talningu fjogurra endajaxla var sleppt, par sem ekki
var heegt ad stadfesta uppkomu peirra eda hvort peir hofou tapast
af 60rum orsdkum. Tannatustudull 0 pydir ad einstaklingurinn
hafi allar 28 skimadar tennurnar til stadar og ad peer séu heilar, en
DMET 14 pydir ad jafnmargar tennur séu heilar og paer sem eru
skemmdar, fylltar eda tapadar.

Kliniskar breytur voru kédadar til ad skoda hvort tengsl veeru a
milli tannheilsu og lifsgeeda eftir: A) tegund tanngerva (I1=tennur,
2=tennur og partar, 3=heilgémar, B) porf fyrir medferd hja tann-
leekni (1=ja, 2=nei) og C) lengd btsetu ibta & hjukrunarheimilinu
(1=<1 ar, 2=21 &r).




Tafla I. Samanburéur & bakgrunni ibda (N= 73) eftir bisetu a dvalar- og hjukrunarheimili.

Hjukrunarheimili
Bakgrunnur patttakenda A (N=38) B (N=35) Samtals (N=73)
Fjoldi (%) Tioni % Tioni % P gildi®
Karlar 13 (34,2) 15 (42,9) 28 (38,4)
Kyn Konur 25 (65,8) 20 (57,1) 45 (61,6)
Samtals 38 35 73 0,448
Yngri en 80 &ra 5 (13,2) 3 (8,6) 8 (11,0)
Aldurshépar 80-89 dra 23 (60,5) 14 (40,0) 37 (50,7)
Eldrien 90 dra 10 (26,3) 18 (51,4) 28 (38,4) 0,027°
Samtals 38 35 73 0,088
Reykjavik 26 (70,3) 29 (82,9) 55 (76,4)
Kaupstad 9 (24,3) 4 (11,4) 13 (18,1)
Buseta® Porpi 0 (0,0) 1 (2,9) 1 (1,4)
Sveit 2 (5,4) 1 (2,9) 3 (4,2)
Samtals 37 35 72 0,338
Barnaskoli 24 (68,6) 18 (51,4) 42 (60,0)
Gagnfraedaskéli " (31,4) 10 (28,6) 21 (30,0)
Menntun
Teeknigreinar 0 (0,0) 7 (20,0) 7 (10,0)
Samtals 35 35 70 0,019
Ogift - 6kvaentur 2 (5,4) 2 (5,7) 4 (5,6)
Gift - kveentur 2 (5,4) 2 (5,7) 4 (5,6)
Ekkja - ekkill 27 (73,0) 23 (65,7) 50 (69,4)
Hjaskaparstada | Fraskilin(n) 6 (16,2) 1 (2,9) 7 9.7)
Gift — kvaentur en
maki byr annars 0 (0,0) 7 (20,0 7 9,7)
stadar
Samtals 37 35 72 0,028

Skyringar: ® Ki-kvadrat prof. ® Tvihlida marktektarprof a hlutfallstidni i dalkum. °Buseta fyrir flutning & hjikrunarheimili.

Breytur 1 lifsgeedakvarda eru meeldar a 5 bila Likert-kvarda
(0O=aldrei, 1=mjdg sjaldan, 2=stundum, 3=oft, 4=mjog oft). Heildar-
summa a skalanum getur verid fra 0-196 stig,” s sem feer O stig
upplifir engin neikveed ahrif eigin munnheilsu 4 lifsgeedi en peir
sem heerra skora upplifa skert lifsgaedi.*

Tolfraedileg urvinnsla

Reiknud var lysandi og greinandi t6lfraedi med forritinu IBM SPSS
Statistics, utgafa 27.0. Reiknad var summuskor fyrir lifsgeda-
kvardann 1 heild sinni og fyrir hvern undirkvarda. Medalskor voru
borin saman milli tveggja 6hadra hopa og reiknad t-prof (jafnbila-
breytur), ki-kvadrat préf (radbreytur) og midad var vid markteekni-
mork p=0,05 1 Sllum ttreikningum. [ adhvarfsgreiningu vid sam-
anburd & medaltélum milli 6hadra hopa 1 var leidrétt fyrir aldri og
kyni patttakanda. Ef gildi vantadi 1 spurningalistum var peim

sleppt 1 utreikningum. Skyribreyta rannsoknar er klinisk tann-
heilsa patttakenda, skrad samkveemt OHS (fjoldi tanna og astand
tanna, tegund tanngerva, astand slimhtdar). Utkoma er meeld
med OHIP-49 lifsgeedakvardanum sem meelir neikveed ahrif
munnkvilla & félagslega, salreena og likamlega virkni einstak-
lingsins og lifsgeedi.

Nidurstodur

batttakendur og bakgrunnur

Alls gafu 82 ibtar tveggja hjukrunarheimila (heimili A og heimili
B) kost a sér { rannsoknina, af peim luku ramlega 89% (N=73) bad-
um hlutum rannsdknar sem var ad lata skoda munnheilsu og ljuka
vid ad svara spurningalista. Fjorir heettu patttoku (4,9%) a medan
rannsOknin st6d yfir og 5 ibtar (6,1%) meettu ekki i kliniska
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Tafla Il. Tannheilsa og lifsgaedi i tengslum vié lengd busetu ibua & heimilinu (N=60), medaltal +/- stadalfravik,

hlutfall (%).

Lifsgedakvardar Timi basetu N Medaltal/stadalfravik % P-gildi®

OHIP - 49 <1ar 27 33,3+20,3 0,159
1 ar eda lengur 33 40,6 £19,6

Faerniskerding <14ér 27 9.0+5,38 0,056
1 ar eda lengur 33 11,6257

Likamleg 6paegindi <1ar 27 5.4+ 4,6 0,507
1 &r eda lengur 33 61238

Salraen 6pazgindi <1ar 27 54 %472 0,499
1 ar eda lengur 33 48£3,6

Likamlegar homlur <Tar 27 77462 0,061
1 ar eda lengur 33 10862

Salraenar homlur <1ar 27 12 0,513
1 ar eda lengur 33 25%25

Félagslegar homlur <14ar 27 0.9 %14 0,158
1 &r eda lengur 33 1.6%23

Hoft eda fotlun <14ér 27 ) 0,471
1 ar eda lengur 33 x

Tannheilsa P-gildi®

DFMT 28 - tannatustudull © <1ar 27 (48,1) 0,148
1 ar eda lengur 33 (66,7)

Munnpurrkur (mjég oft) <14ér 27 (74,1) 0,881
1 &r eda lengur 33 (75,8)

Slimhua (edlileg) <1ar 27 (81,5) 0,768
1 &r eda lengur 33 (84,4)

Parfnast tannlaeknapjénustu <1ar 27 (51,9) 0,028
1 ar eda lengur 33 (78,8)

Til tannlaeknis <1ar 27 (48,0) 0,113
1 ar eda lengur 33 (68,8)

Med heilgém <14&r 27 (29,6) 0,087
1 &r eda lengur 33 (51,5)

Tannheilsa (g68) <1ar 27 (50,0) 0,221
1 &r eda lengur 33 (40,6)

Skyringar: *T-prof tveggja 6hadra urtaka. *Ki-kvadrat prof. ©DMFT 28: Allar 28 tennur eru skemmdar, fylltar eda tapadar.

skodun. Patttakendur voru 4 aldrinum 73 til 100 ara og var medal-
aldur peirra 86,8 ar (+ 5,7). Aldur ibtia 4 heimili A var 6rliti0 leegri
(85,5 ara, + 5,6 ar) heldur en ibtia a heimili B (88,2 ara, + 5,8 ar) og
fleiri konur (61,6%) en karlar toku patt 1 rannsokninni, sja toflu L

Nidurstada skimunar & munnheilsu

DMFT-studull allra patttakenda sem lysir fjolda skemmdra, tap-
adra eda fylltra tanna var 4 bilinu 12-28, einn einstaklingur skar sig
ur med bestu tannheilsuna, eda 16 heilar tennur. Medaltals DMFT
var 25,7 (+ 3,3) sem telst vera hatt og bendir til pess ad ttbreidsla
munnkvilla sé algeng i pessum hopi M= (karlar 25,5 + 3,9, n=28;
konur 25,8 + 2,9, n=45). Meirihluti tanna hafdi tapast en 32,5%
tanna var til stadar hja patttakendum (karlar 30,1%; konur 33,4%),

af tonnunum voru 9,4% heilar en adrar voru vidgerdar (20,7%) eda
med tannskemmd (2,4%). A0 medaltali voru um 9 tennur til stadar
i munni patttakenda (karlar 8,7 + 99 tennur; konur 9,4 + 9,2 tennur).

Algengast var ad ibtar veeru med heilgdm 1 efri kjalka (60,3%;
n= 44), tennur og fost tanngervi (31,5%; n=23) og parta (8,2%; n=6).
Tafla V i vidauka synir fjdlda tanna og algengustu tanngervi i bad-
um kjalkum medal patttakenda.

Skodun tannleknis & astandi munnheilsu syndi ad meirihluti
allra patttakenda (67,1%; n=49) purfti a tannleeknispjonustu ad
halda (tannhreinsun, skemmdir, brotnar tennur, tannhalds- eda
tannholdsbélga, parf tanngervi, tannsteinn, adrir munnkvillar). {
sjalfsmati ibtia (n=70) a eigin tannheilsu reyndist meirihluti (88,6%,
n=62) pad er jafn margir meta tannheilsu sina goda (44,3%) eda




Tafla lll. Samanburdur & medalskori®4 lifsgaedakvordum eftir fjolda skemmda, fylltra eda tap-

adra tanna medal ibua (N=73), medaltal +/- stadalfravik.

Lifsgaedakvardar DFMT hépar Meadaltal/stadalfravik P-gildi
OHIP 49 <23 (n=20)° 265+ 4,4 0,014
24-27 (n=12)° 34,7%5,7 0,425

28 (n=41) 39,8+3,1 ref.#

Feerniskerding <23° 7,0%1,2 0,002
24-27° 9,4%16 0,185

28¢ 11,809 ref.

Lfkamleg 6baegindi <232 4'2 + 0'9 0,078
24-27° 57%1,2 0,711

28¢ 6,2%0,6 ref.

Salraen c'>baegindi <232 54+0,8 0,359
24-27° 58%1,1 0,278

28¢ 4,4%0,6 ref.

Likamlegar homlur <232 4,8+1,3 0,000
24-27° 82+17 0,191

28 10,7+0,9 ref.

Sélranar homlur <23° 2106 0,551
24-27° 21+0,8 0,635

28¢ 25+04 ref.

Félagslegar homlur <232 1,0£04 0,727
24-27° 1505 0,595

28¢ 1,203 ref.

Hoft eda fotlun <232 20%0,6 0,172
24-27° 2,008 0,291

28 3,0£05 ref.

Skyringar: °Hépar skilgreindir eftir DMFT bornir saman vid vidmidunarhdop med allar tennur skemmdar, fylltar eda
tapadar, leidrétt var fy,rir aldri og kyni. 2DMFT < 23: [buar med 12-23 tennur, skemmdar, fylltar eda tapadar (5-16 tennur
heilar). ®DMFT 24-27: IbGar med 24-27 tennur skemmdar, fylltar eda tapadar. (1-4 tennur heilar). ©DMFT 28: ibuar med

allar 28 tennurnar skemmdar, fylltar eda tapadar. #ref: Vidmidunarhépur.

hvorki g6da né sleema, en fair ibaar (11,4%) matu eigin tannheilsu
sleema.

Munnheilsa og lifsgaedi

Samband milli munnheilsu og lifsgeeda (medalskor) var skodad hja
peim sem gafu upplysingar um hversu lengi peir hefdu buid a
heimilinu (N=60). T t6flu IT sést ad peir ibtiar sem h6fdu buid skem-
ur en eitt ar a heimilinu voru med betri munnheilsutengd lifsgeedi
heldur en peir sem hofdu buid par lengur a 6llum kvordum, nema
kvardanum sem metur Silrenar homlur (svo sem kvida, ahyggjur
eda vanlidan tengt tannheilsu).

[ toflu TI sést ad ibtar sem btiid hofdu lengur en eitt &r & hjiakr-
unarheimili voru markteekt oftar utsettir (78,8%) fyrir medhondl-
udum munnkvillum og hofdu porf fyrir tannleknispjénustu held-
ur en ibiar sem bt1id h6fdu innan vid 12 manudi & hjukrunarheimili
(51,9%).

Nidurstodur i toflu IIT syna ad markteekur munur var a milli
peirra sem hofdu heesta tannatustudulinn (DMFT 28) 4 undir-
kvordunum Faerniskerding og Likamlegar homlur, auk pess var medal-
tal & kvardanum Likamleg opagindi (kjalkaverkir, hofudverkur,
tannkul eda hitadpol, tannpina, sar i munni) neerri marteeknimork-
um, pad er i samanburdi vid pa sem voru betur settir (tafla IIT).

Samkveemt nidurstodunum upplifa einstaklingar med heesta
tannatustudulinn marktekt verri lifsgeedi 1 tengslum vid
tyggingargetu en adrir hopar. Vandamalin lysa sér helst i pvi ad
ibtinn parf ad heetta ad borda i midjum matartimum, hann getur
ekki ekki bordad hvada mat sem er (epli, gulreetur, kjot og fleira)
og metur astandid pannig ad eigin melting og matareedi sé 6full-
naegjandi vegna munnheilsunnar.

Kannad var hvort markteekur munur veeri & medaltalsskori a
lifsgeedakvordunum med tilliti til tannheilsu og tanngerva. Tafla
IV synir ad notendur heilgéma (gervitanna) i bAdum gémum upp-
lifa markteekt verri lifsgeedi 4 kvordunum Feerniskerding, Likam-
legar homlur og Hoft eda ftlun (til deemis verri heilsa, fjarhagsleg
byrdi, minni lifsaneegja eda vera ofeer um venjubundin storf) 1
samanburdi vid tennta ibtia an eda med fost tanngervi eda tann-
studda parta. Sidarnefndi hépurinn upplifdi marteekt oftar Salreen
Opeegindi (til deemis uppnam, depurd, einbeitingarskort, svefn-
truflanir) en tannlausir.

Umrzda

batttakendur
Medalaldur patttakenda (N=73) i rannsokninni var 86,8 ar (+ 5,7),

LZAKNABLADID 2022/108 23




Tafla IV. Samanburéur & medalskori® tenntra ibda (n=43) og tannlausra med heilgémasett

(n=30) medaltal +/- stadalfravik, hlutfall (%).

Lifsgdakvardar Klinisk stada Medaltal/stadalfravik P-gildi
OHIP 49 Tennur, fost tanngervi, 31.9+3,1 0,083
partur?®
Heilgémasett® 40,2+ 3,6
T , fost t i,
Farniskerding ennur, fost tanngervi 8,7+0,9 0,011
partur
Heilgdmasett 12,1+1,0
T , fost t i,
Likamleg 6paegindi | - ostianngervi 4906 0,118
partur
Heilgdmasett 6,5+0,7
T , fo i,
Salraen 6pgindi ennur, fost tanngervi 5,7+0,6 0,022
partur
Heilgdmasett 3,7+0,7
T , fost t i,
Likamlegar hémlur | o unfostianngervi 68+0,9 0,002
partur
Heilgdmasett 11,3£1,1
Salrenar hémlur Tennur, fost tanngervi, 2404 0,744
partur
Heilgdmasett 2,2+05
T , fost t i,
Félagslegar homlur | - ostianngervi 14403 0,303
partur
Heilgdmasett 09+0,3
Hoft eda fotlun Tennur, fost tanngervi. 2,004 0,027
partur
Heilgdmasett 35+05

Skyringar: "Hopar skilgreindir eftir tanngervum bornir saman vié vidmidunarhép an eigin tanna, leidrétt var fyrir
aldri og kyni. *Einstaklingar med eigin tennur, fost tanngervi (bryr, krénur) og/eda part studdan af eigin tonnum.

°Einstaklingar sem tapad hafa eigin tonnum og nota heilgdém (gervitennur) i badum kjalkum.

fleiri konur (62%) en karlar toku patt sem er i samreemi vid adrar
rannsoknir.?? Samsetning ibtia 4 badum heimilum var sambeerileg
a0 flestu leiti, en hlutfallslega fleiri ibtiar i aldurshépnum 90 4ra og
eldri bjuggu & heimili B.

Munnheilsa ibua & hjikrunarheimilum

Nidurstodur rannsoknarinnar benda til pess ad pd tannleysi sé
medhdndlad med sérsmidudum tanngervum eins og heilgémasetti,
komi slikt ekki 1 stadinn fyrir eigin tennur. Notendur heilgéma
upplifa sému vandamalin og peir sem eru med heesta tannatustud-
ulinn (samanber tafla III) sem er skert tyggingarfeerni, verri melting
og ofullneegjandi matareedi. Tannlausir upplifa marktaekt oftar ad
munnheilsan valdi peim erfidleikum vid tyggingu og tal, 6paegind-
um vid ad matast, versnandi heilsufari og minni lifsdneegju en peir
ibtiar sem hafa tennur, { pessari rannsokn.

[ Heilbrigdisaaetlun til 2030 er 1itid talad um tannheilsu aldr-
adra,” en 4arid 2010 var stefnt a ad yfir 50% folks 65 ara og eldra
hefdi ad minnsta kosti 20 tennur i samanbiti sem er talid vera
aseettanlegt til ad tyggja og tja sig.?* Pessi markmid hafa ekki nadst
i pessum hopi par sem medalfjoldi tanna eru 9 4 hvern ibtia. Tann-
leysi hja 80 ara og eldri var 76%% um aldamotin en hefur leekkad 1
41% 1 pessari rannsokn.

24 LEKNABLADID 2022/108

Pad er mikilvaegt ad pekkja tengsl milli tannheilsu og almennr-
ar heilsu dsamt tengsla tann- og munnheilsu vid feeduval og neer-
ingarastand aldradra.” Vannering er algeng hja eldra folki,
astandid hefur 4hrif &4 andlega- og likamlega feerni einstaklings-
ins.?

Heilsuvernd, munnhirda og adgengi ad pjonustu

Oldrunarteymi heilbrigdisstofnana er rédgefandi adili um grein-
ingu og medferd aldradra til starfsmanna sem sinna heilsuvernd.
Hérlendis meela 6ldrunar- og lyfleeknar med ad til vidbotar vid
heilsufarsskraningar i RAl-matsteekid 4 hjukrunarheimilum sé
sérstaklega fylgst med tannheilsu, sjon og beinheilsu i heilsu-
verndarskyni.” Taka verdur undir pessar dbendingar pvi fjoldi
6medhondladra munnkvilla (67%) er ahyggjuefni og synir porfina
a forvornum og pvi ad fylgst sé reglulega med munnheilsu ibta,
ekki sist par sem peir eru dliklegir til ad gera sér grein fyrir alvar-
leika 4standsins sjalfir.2’

Erlendar rannsdknir syna ad starfsfolk hjukrunarheimila skort-
ir formlega menntun og pjalfun'®*2 til ad takast 4 vid verkefnid og
ad pessum beetti sé sleppt i daglegri uménnun® af ymsum orsok-
um, svo sem timaskorti.

Sjukratryggingar Islands taka fullan pétt { nidurgreidslu vegna




tannleekninga aldradra og er pjonustan ibttum & hjakrunarheimil-
um ad kostnadarlausu® samkvaemt gildandi gjaldskra rikisins. Pvi
@ttu pjonustugjold tannlekna ekki ad ipyngja ibium, adstand-
endum eda hjukrunarheimilinu. *

Askilegt er ad sett verdi stefna um munnheilsuvernd { heil-
brigdispjonustu ibtia og tryggja adgengi peirra ad tannleeknispjon-
ustu. Munnhirda parf ad vera regluleg og vid heefi og pjalfun og
pekking starfsfolks tryggd i samraemi vid geedastadla 1 heilbrigdis-
pjénustu.®

Nidurstodur rannsoknarinnar eru gagnlegar og birta fyrstu
upplysingar um munnheilsu ibtia a hjukrunarheimilum og ahrif
munnkvilla a lifsgaedi peirra. Einnig kom 11j0s ad fjoldi skemmdra,
fylltra og tapadra tanna, tannleysi og tanngervi skipta mali i pessu
sambandi. Melt er med frekari rannséknum 4 munnheilsuvernd
ibtia a hjukrunarheimilum og skimunartekjum sem starfsfolki,
00ru en tannheilsumenntudu, stendur til boda.

Styrkleikar og veikleikar

Eiginleikar pverfreedilegra rannsokna eru pess edlis ad ekki er
haegt ad greina a milli orsaka og afleidinga. Urtakid var valid af
hentugleika og patttaka ibuanna takmarkadist vid dhuga og
heilsufar peirra til ad taka patt. Mismunandi vinnuadstedur vid
kliniska skodun geetu hafa komid i veg fyrir ad munnkvillar
greindust 4 heimili B. Hluti trtaksins (n=13) svaradi ekki spurn-
ingu um hversu lengi peir h6fou bid a heimilinu sem getur bjag-
ad samanburd eftir busetu i svo litlu trtaki og verid visbending

Vidauki

um minnisglop en pekkt er ad medaldvalartimi heilabiladra
hjakrunarheimilum er lengri hérlendis en annarra ibtia.*

Rannsoknin gefur mynd af munnheilsu ibta tveggja hjukr-
unarheimila sem rekin eru af sému rekstraradilum. Nidurstoour
hefdu hugsanlega ordid adrar ef fleiri heimili hefdu gefid kost a sér
i rannsoknina.

Styrkleikar rannsoknarinnar felst i pvi ad nota pekkta alpjoo-
lega meelikvarda um munnheilsu OHS og tannheilsutengd lifs-
gaedi OHIP-49.

Alyktun
Breytingar a tannheilsu aldradra kallar & endurskodun a pjénustu-
arredum & hjukrunarheimilum og synir fram a porf fyrir hald-
go0a pekkingu starfsfolks 4 sértekum munn-, tann- og tanngerva-
tengdum vandamalum sem buaast ma vid ad finnist hja ibtum.
Samstillt atak opinberra adila og heilbrigdisstarfsfolks parf til
a0 tryggja arreedi vid heefi 4 hjukrunarheimilum pegar kemur ad
pvi ad vidhalda tannheilsu ibtia svo heaegt verdi ad tryggja ad
munnheilsutengdum lifsgeedum sé vidhaldid sevina & enda.

bakkir

Lyoheilsusjodur og Rannsoknarsjodur Hrafnistu fa pakkir fyrir
styrki vegna rannsdknar. Starfsfélk fyrir adstod a vettvangi og
patttakendur fyrir framlag sitt til rannsdknar.

Greinin barst til bladsins 22. febraar 2022,
sampykkt til birtingar 10. juni 2022.

Tafla V. Fjoldi ibda med tennur og fdst tanngervi, tennur og parta eda heilgéma i badum gémum.

Karl Kona Samtals
Tannheilsa Fjoldi (%) (%") Fjoldi (%?) (%") Fjoldi (%
Tennur og fost tanngervi 8(28,6) (11,0) 15 (33,3) (20,5) 23(31,5)
Eigin tennur og laus tanngervi© 8(28,6) (11,0) 12(26,7) (16,4) 20 (27,4)
Heilgémur (tannlaus) 12(42,9) (16,4) 18 (40,0) (24,7) 30 (41,1)
Samtals 28(100,0) (38,4) 45(100,0) (61,6) 73(100,0)

Skyringar: *hlutfall innan kyns, hlutfall af heild. “Med heilgém eda tennur og part i 68rum goémi & méti eigin tonnum med eda an parts.
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Oral health problems in nursing homes, revision of oral health care delivery is needed

Adalheidur Svana Sigurdardottir’
016f Gudny Geirsdttir?

Inga B. Arnadattir’

Alfons Ramel?

INTRODUCTION: Prevalence of oral health problems among nursing home residents is common,
they suffer from oral diseases and need dental service. The aim of this study was to examine
clinical oral health of Icelandic nursing home residents and their oral health quality of life.

MATERIAL AND METHODS: Total (N=82) residents in two nursing homes in Reykjavik gave their

consent to be involved in this descriptive cross-sectional study. Residents participated in a clinical

'School of Health Sciences, Faculty of Odontology,
University of Iceland, ?School of Health Sciences,
Faculty of Food Science and Nutrition, University
of Iceland.

oral health examination at site and answered oral health quality of life questionnaire.

RESULTS: Total 89% (N=73) residents completed the study, mean age 86.8 years (SD=5.7, range
73-100 years), of whom third had their own teeth and like had teeth, and partial dentures, while

41.1% were completely edentulous. The clinical oral health examination showed high prevalence of

Correspondence: Adalheidur Svana Sigurdardottir,
adalhsvana@hi.is

Key words: Oral Care, Nursing homes, Geriatric care, Health
care, Oral health, Quality of life.

untreated oral health problems (67%).

Residents with the worst oral health scored significantly higher than those who were better
dentate, affecting their oral health quality of life (p=0.014), functional limitation (p=0.002) and

physical disability (p=0.000). Most oral health problems interrelated to chewing, eating and limited
ability to eat certain foods affecting their capability of food intake.

CONCLUSION: Current administration of oral health care in nursing home needs alteration and the
qualification in geriatric oral health and oral health care must be guaranteed among nursing staff
in these settings. The public and health professions should work together in oral care matters in
nursing homes to maintain oral health and lifelong oral health quality of life among residents.
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Background and aims: Old adults in nursing homes have often poor oral health and malnutrition. The aim of this study was to inves-

tigate the associations between oral health and nutrition related problems in Icelandic nursing home residents.

Methods: This cross-sectional study included older adults (> 67 years, N = 82) from two nursing homes from the Reykjavik capital

area, Iceland. Two dentists performed a clinical examination using the Oral Health Survey form and a clinical dentist collected further

data. Information on nutrition related problems (possible range from 0 to 8) were retrieved from the Oral Health Impact Profile.

Results: The mean decayed, missed and filled teeth (DMFT) index was around 26, however, still 42% of participants rated their oral

health as good. Two thirds of the participants were in need of dental therapy and a similar proportion of participants had the last

dentist’s visit > 1 year ago. More than 40% had complete dentures and the number of nutrition related problems was 4.8 + 2.5.

According to age and sex adjusted analysis, poor DMFT was significantly related to difficulties to chew, avoiding certain foods, stop

eating food and to not being able to eat, however, not to changes in taste perception. Having complete dentures was very similarly

associated with these nutrition related problems. Length of residence was related to changes in taste perception and difficulties to

chew, however no significant relations could be seen between need for dental therapy, last dentist’s visit and nutrition related prob-

lems.

Conclusion: In Icelandic nursing home residents oral health is poor and there is a great need for improved oral care. The frequency

of nutrition related problems related to malnutrition is high and poor oral health is significantly associated with these problems as

it is length of residence.

Keywords: Oral Health; Malnutrition; Old Adults

Introduction

Older adults living in long term care facilities often face difficul-
ties in approaching dental care when needed, which increases the
risk for poor oral health in this group. High expenses related to
a dentist’s visit, ignoring the importance of appropriate oral care,
mobility limitations and anxiety related to the discomfort of dental
interventions have been speculated to be related to a low frequen-

cy of dental care access [1]. Additionally, a limited enthusiasm of

some dentists to bring dental service to institutionalized old adults

can worsen oral health in this group [1].

Thus, not surprisingly, research has been shown that older
adults staying in nursing homes have poor oral health status [2].
Further typical characteristics of nursing home inhabitants, e.g.,
multi-morbidity, help needed for oral hygiene, functional limita-
tions in hands as well as polypharmacy, have been reported to fur-

ther negatively affect oral diseases older adults [3].
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Oral Care, Oral Health and Associated Nutrition Related Problems in Icelandic Nursing Home Residents

Several studies have indicated that a poor oral health status is
related to higher odds of malnutrition [4]. The frequently observed
loss of teeth and/or failure of dental rehabilitation can be related
to a loss of chewing abilities and potentially to a decrease of intake
of nutritious food. Residents of institutions who have become com-
pletely toothless face great restrictions in their dietary choices and
experience less satisfaction when eating, unintentional weight loss

as well as a risk of being undernourished [5].

Recognizing the growing number of old adults living in long
term care facilities as well as the the relevance of oral health status
for the general health as well as potentially for nutrition status in
older adults, the aim of this study was to investigate the associa-
tions between oral care, oral health and nutrition related problems

in Icelandic nursing home residents.

Materials and Methods
Subjects and study design

This cross-sectional study included older adults (67 years and
older, N = 82) who were recruited from two nursing homes from
the Reykjavik capital area in Iceland which were run by the same
operator and thus offered comparable facilities and services for
residents. The participants were permanent residents at the nurs-
ing homes. Potential participants were excluded from participation
if they had a diagnosis of dementia or if they were bedridden. Af-
ter presenting the study’s objectives at the nursing home facilities,
residents could volunteer for study participation. The head nurses
from the wards confirmed that potential participants met the inclu-

sion criteria.

The study was authorized by the Icelandic National Bioethics
Committee (nos. 12-207 and 12-207-1) and reported to the Data
Protection Committee (no. 6204) and has therefore been per-
formed in accordance with the ethical standards as described by
the Declaration of Helsinki 1964 and its later amendments. The
subjects gave their written informed consent before participation

in the study.

Study conduct

Two dentists performed a clinical examination at the nursing
homes in an examination room which was equipped with an ad-
justable chair for the participants, including examination lights,

multi-purpose mouth mirrors, periodontal scalers, fluoride var-
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nish, disposable brushes, alcohol and disinfectants, and disposable
personal protective equipment (rubber gloves, face masks). If a
participant had caries, fluoride varnish was applied to the treat-
ment area. The same materials and utensils were used in both

homes.

A clinical dentist collected further oral health related and gen-
eral data from the participants using various self reported ques-
tionnaires, although participants received support when needed in

answering the questionnaires.

Measurements
Clinical examination

The results from the clinical examination of oral and dental
health were recorded using the Oral Health Survey form (OHS)
according to the standards of the World Health Organization. The
OHS instrument has been widely used to monitor dental and oral
diseases and also to examine the need for prevention and measures
to maintain the dental health of residents in residential and nurs-
ing homes. For the present study, the following variables from the
clinical examination were used: Need for oral therapy (yes vs. no),
complete dentures (yes vs. no), decayed, missed and filled teeth
(DFMT) index.

The dental index was recorded as DMFT, which is a measure of
the number of damaged, filled or lost teeth in an individual. Infor-
mation was recorded on 28 of the 32 teeth, i.e,, third molars were
not included in the evaluation. An index of 0 means that the indi-
vidual has all 28 teeth present and they are undamaged, while a
DMFT 28 means that all 28 teeth are damaged, filled or lost [6].

Self rated oral health

The participants rated their oral health in three categories:

good vs neutral vs bad.

Oral Health Impact Profile (OHIP)

OHIP is a 49 items questionnaire consisting of 7 subscales which
assesses the social impact of poor oral health. It measures people’s
perception of the impact of oral disorders on their well-being,
i.e., functional limitation, physical pain, psychological discomfort,
physical disability, psychological disability, social disability and
handicap caused by oral conditions. The questions are answered
using a Likert scale (0 = never, 1 = very rare, 2 = sometimes, 3 =

often, 4 = very often), thus, OHIP results into a score between 0 and
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196 and higher scores indicating higher negative impact on well

being due to poor total health [7].

Information on eight nutrition related problems was retrieved
from single questions from OHIP
e Do you have experienced changes in taste perception be-
cause of problems with your teeth, mouth, or dentures?
e Do you have less taste perception because of problems with
your teeth, mouth, or dentures?
e Do you have difficulties to chew because of problems with
your teeth, mouth, or dentures?
e Do you have difficulties with your digestion because of prob-
lems with your teeth, mouth, or dentures?
e Do you avoid food because of problems with your teeth,
mouth, or dentures?
e Do you have to stop eating because of problems with your
teeth, mouth, or dentures?
e  Areyou unsatisfied with food because of problems with your
teeth, mouth, or dentures?

e Areyou not able to eat because of problems with your teeth,

mouth, or dentures?

These nutrition related answers were dichotomized into “yes”
and “no”. The summary score of these possible nutrition related

problems had a potential range from 0 to 8.

Background variables
Data on background variables, i.e.,, gender, age, education, length
of residence (< 1 year vs. > 1 year), help with oral hygiene, smoking,

etc. were collected using questionnaires.
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Statistical analysis

The data were analysed using statistical software (SPSS, ver-
sion 26.0, SPSS, Chicago, IL, USA). Normality of data variables was
checked using the Kolmogorov-Smirnov test. Data are presented as

mean + standard deviation (SD).

Differences between groups at baseline were calculated using
independent samples’ t-test (normally distributed variables) or
Mann-Whitney-U test (not normally distributed variables) and chi-

square test for categorical variables.

Associations between length of residence, oral care and nutri-
tion related problems were investigated using logistic regression
models adjusted for age and sex. Associations between oral health
and nutrition related problems were also investigated using logis-
tic regression models. All estimates were reported as odds ration
(OR) with 95% confidence intervals (95% CI). The level of signifi-

cance was set at P < 0.05.

Results

The characteristics of the participants can be seen in table 1.
The characteristics of male and female participants were similar
(with exception of education). The mean DMFT index was around
26 and more than 55% had at DMFT of 28, however, still 42% of
participants rated their oral health as good. Around two thirds of
the participants were in need of dental therapy and a similar pro-
portion of participants had the last dentist’s visit more than one
year ago. More than 40% had complete dentures and the mean

number of nutrition related problems was 4.8 + 2.5.

‘ Men ‘ ‘ Women ‘
Variable (n=28) (n=45) P-value*
Age (years) 86.6 5.7 86.9 + 5.9 0.817
smoking (yes) 17.9% 8.9% 0.257
Basic school education 50.0% 82.2% 0.004
Widowed/alone/not married/divorced 92.9% 95.6% 0.622
Length of residence more than 1 year 50.0% 44.4% 0.644
Good self rated oral health 39.3% 46.7% 0.176
DFMT index 25.5 3.9 25.8 + 2.9 0.765
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DFMT index = 28 57.1% 55.6% 0.929
OHIP 344 * 20 36.3 * 19.9 0.691
Frequent dry mouth 60.7% 66.7% 0.606
In need for oral therapy 67.9% 66.7% 0.916
Last dentist visit more than 1 year ago 64.3% 64.4% 0.989
Complete dentures 42.9% 40.0% 0.809
Receive no help with cleaning dentures 66.7% 79.5% 0.410
or teeth

Nutrition related problems 4.6 + 2.7 5.0 * 2.3 0.579

Table 1: Characteristics of the participants.

*P-value based on chi square test for categorical variables, independent samples t-test for normally distributed continuous variables

and Mann Whitney U test for not normally distributed continuous variables.

Table 2 shows the association between length of residence, oral  tion, less taste and difficulties to chew, however no significant rela-
care and nutrition related problems. In this age and sex corrected  tions could be seen between need for dental therapy, last dentist’s

analysis, length of residence was related to changes in taste percep-  visit and nutrition related problems.

Variable Outcome OR 95%(CI P-value
Length of stay more than one year Change in taste perception 3.19 1.13 9.01 0.029
Difficulties to chew 2.82 1.04 7.64 0.041
Less taste perception 3.57 1.28 9.99 0.015
Difficulties in digestion 2.61 0.98 6.96 0.056
Avoid food 1.38 0.49 3.87 0.543
Stop eating 2.09 0.79 5.48 0.135
Unsatisfied. with food 2.36 0.88 6.38 0.089
Not able to eat 0.67 0.23 1.97 0.466
In need for oral therapy Change in taste perception 2.21 0.79 6.21 0.133
Difficulties to chew 2.26 0.82 6.19 0.114
Less taste perception 0.86 0.31 2.41 0.774
Difficulties in digestion 1.97 0.71 5.49 0.195
Avoid food 1.39 0.48 4.03 0.543
Stop eating 1.04 0.38 2.82 0.941
Unsatisfied. with food 2.33 0.84 6.43 0.103
Not able to eat 1.04 0.33 3.23 0.948
I;;S)t visit to dentist more than one year Change in taste perception 1.09 038 | 3.09 0.873
Difficulties to chew 1.35 0.49 3.70 0.556
Less taste perception 1.24 0.45 3.42 0.682
Difficulties in digestion 1.18 0.44 3.18 0.750
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Avoid food 0.86 0.29 2.56 0.786

Stop eating 1.56 0.57 4.27 0.392
Unsatisfied. with food 1.16 0.42 3.20 0.778
Not able to eat 1.16 0.42 3.20 0.778

Table 2: Associations* between length of stay, oral care and nutrition related problems.

*Analysis based on logistic regression adjusted for sex and age.

Table 3 shows the associations between oral health and nutri-  ing complete dentures was very similarly associated with nutrition
tion related problems. Poorer DMFT status was significantly relat-  related problems. Having frequently a dry mouth was related to
ed to difficulties to chew, avoiding certain foods, stop eating food stop eating and being unsatisfied with food.

and to not being able to eat, however, not to taste perception. Hav-

Variable outcome OR 95%CI P-value
DFMT 24-27 teeth** Change in taste perception 1.68 0.37 7.69 0.507
DFMT 28 teeth** 2.07 0.67 6.41 0.207
Difficulties to chew 1.43 0.34 6.14 0.626
5.25 1.64 16.82 0.005
Less taste perception 1.69 0.38 7.58 0.492
1.79 0.59 5.42 0.303
Difficulties in digestion 3.14 0.67 14.67 0.145
3.31 1.00 10.96 0.050
Avoid food 4.59 0.92 22.80 0.063
9.00 2.56 31.76 <0.001
Stop eating 2.02 0.43 9.44 0.371
3.06 0.93 10.06 0.065
Unsatisfied with food 3.13 0.68 14.38 0.142
4.32 1.37 13.64 0.013
Not able to eat 3.13 0.68 14.38 0.142
4.32 1.37 13.64 0.013
Having complete dentures Change in taste perception 1.42 0.52 3.89 0.498
Difficulties to chew 3.89 1.32 11.50 0.014
Less taste perception 1.52 0.56 4.10 0.410
Difficulties in digestion 1.23 0.48 3.16 0.670
Avoid food 6.61 1.72 25.34 0.006
Stop eating 4.62 1.68 12.72 0.003
Unsatisfied. with food 5.46 1.74 17.16 0.004
Not able to eat 5.46 1.74 17.16 0.004
Having frequently a dry mouth Change in taste perception 1.34 0.48 3.72 0.576
Difficulties to chew 1.06 0.39 2.87 0.912
Less taste perception 1.61 0.59 4.40 0.349
Difficulties in digestion 1.12 0.42 2.98 0.824
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Avoid food 2.04 0.71 5.81 0.184

Stop eating 3.65 1.23 10.78 0.019
Unsatisfied. with food 3.15 1.14 8.75 0.028
Not able to eat 2.79 0.96 8.16 0.061

Table 3: Associations* between oral health and nutrition related problems.

*Analysis based on logistic regression adjusted for sex and age.

** As compared to DFMT 12 - 23 teeth.

Discussion

This study investigated the associations between oral care, oral
health and nutrition related problems in Icelandic nursing home
residents. We found that oral health is poor in these older adults
and that there is a great need for improved oral care. The frequency
of nutrition problems which are often a precursor of malnutrition
is high and poor oral health is significantly associated with these
problems as it is length of residence. However, we could not find
any associations between need for dental therapy and nutrition re-

lated problems.

Appropriate oral care and oral rehabilitation are important
for the maintenance of good oral health in older adults [8]. It has
been previously reported that nursing home participants have dif-
ficulties in either taking care about their own teeth/dentures by
themselves and they do not always get the help needed for this task
[9,10]. Further, it has also been suggested that old adults at care
facilities do not have good access to a dentist’s service [8,9]. Our
results support these previously observed findings as the great ma-
jority of participants in our study did not receive support from staff
for daily oral hygiene. Also, around two thirds of the participants
were in need for dental therapy and a similar proportion reported
the last visit to a dentist to be more than one year ago. It has been
previously shown that older adults in long term care facilities have

a high prevalence of a variety of oral health concerns [11,12].

Oral health is a crucial pillar of general health [13] and poor
oral health has also been associated with nutrition related prob-
lems along with malnutrition in older adults [14]. Biofilm accu-
mulation, dental caries and periodontal diseases have also been
reported to decrease dietary intake and to increase the risk of mal-
nutrition [15]. Our participants had very poor dental status with a
mean DMFT index around [26] and nearly half of the participants
had complete dentures. Not surprisingly, a high DMFT status and
having complete dentures were both significantly related to higher

odds of nutrition related problems.

Similar results were reported from a cross-sectional study from
the United Kingdom, where around 50% of nursing home residents
had poor oral function, which was associated with malnutrition
[16]. In our study, the odds were particularly high for difficulties
to chew and avoiding food due to oral health, but lower and/or not
significant for changes in taste perception or less taste. As both high
DMFT and having complete dentures were related to the majority
of nutrition related problems, either of them can restrict dietary in-
take of affected older adults and predispose them for malnutrition
[17] which by itself has been reported to be an important predictor

of negative health outcomes [18].

It was unexpected that neither the last dentist’s visit > 1 year
ago nor needing dental therapy were significantly related to any of
the nutrition related outcomes. It is possible that, considering the
high DMFT and the high proportion of complete dentures, a visit to
the dentist does not necessary change the likelihood of experienc-
ing nutrition related problems in this group of older adults given
the poor state of oral health they were in. However, it should be
mentioned that the numbers indicated that need for dental therapy
to be related to higher odds of several nutrition related problems,
although the calculation did not reach statistical significance, prob-

ably related to the limited statistical power of the present study.

Interestingly, length of residence was negatively related to taste
perception in our participants. As this result is based on an age-ad-
justed analysis, higher age in participants who have higher length
of residence does not explain this relationship. However, length of
residence might by related to general poorer health and thus to a
higher amount of medication [19], which both can negatively affect
taste perception in old adult [20,21], although this remains specu-
lative, as we did not have information on general health status or

medication use of our study participants.

Strengths and limitations

It is a limitation of this study that it is of cross-sectional design

and thus cannot identify the direction of an observed association,
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i.e, what is a cause and what is a consequence in a relationship
of two variables. Further, given the limited sample size, statistical
power was not enough to be able to detect several increased odd

ratios as significant.

Unfortunately, there was no data available on body weight
or nutrition status of the study participants, which would have
strengthened the results of our study. But we think that our study
still provides valuable information about old adults in long term
care facilities in Iceland, highlighting the urgent need of improved
oral care and considering the high frequency of nutrition related
problems, also highlighting the emphasis on appropriate nutrition

in order to maintain good nutrition status and health in old adults.

Conclusion

This cross-sectional study in Icelandic nursing home residents
showed that oral health is poor in this older adults and that there is
a great need for improved oral care. The frequency of nutrition re-
lated problems related to malnutrition is high and poor oral health
is significantly associated with these problems as it is length of

residence.
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Methods: A cross-sectional study in two nursing homes using an oral health care questionnaire including the
Nursing Dental Coping Belief Scale.
Results: A total of 109 health personnel participated. Oral care was seldomly achieved twice a day and dental sup-
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are accountable for oral care.

© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
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Introduction

Nursing homes face the challenge of providing complete care to
frail and multimorbid older residents to maintain their quality of life.
Oral health conditions among older people vary and are related to
economics, culture, oral care habits, diet, access to oral health care,
and dental cost subsidies.! A systematic review on the oral health sta-
tus of older adults in medium- to long-stay health and social care set-
tings in Europe, Asia, and Australia concluded that developing oral
health protocols and accordingly training responsible personnel are
necessary to improve oral health outcomes in these settings.’

In nursing, oral care may be defined as basic nursing targeted to
assess, maintain, and care for the oral cavity to keep it intact and free
from oral and dental diseases.> The ultimate goal is to support frail
residents to maintain good oral health, which is associated with well-
being,* general health,>® and quality of life’ '° in older adults. Thus,
nursing homes should include oral care as an integral part of plan-
ning residents’ care,'! combining need assessments, execution plans,
quality control,'! and monitoring delivery.'?

*Corresponding author at: School of Health Sciences, Faculty of Odontology, Univer-
sity of Iceland, Vatnsmyravegur 16, 101 Reykjavik, Iceland
E-mail addresses: adalhsvana@hi.is, iarnad@hi.is (1.B. Arnadottir).

https://doi.org/10.1016/j.gerinurse.2021.11.010

During recent decades, a positive shift has occurred in oral health
among older adults, resulting in an increased number of dentate resi-
dents,'® with complex restorations and prostheses.'® Oral hygiene
regimens must meet these challenges in nursing homes.

Hilton et al. summarized evidence-based practice guidelines in
the literature for standard oral care practices for older adults. Most
agreed that oral hygiene should be ideally performed twice a day for
dentate individuals,'>'® typically using a toothbrush with high-fluo-
ride toothpaste.'® Dentures should be cleaned daily using a tooth-
brush or denture brush and mild soap or water, and they should be
soaked in water or cleaning solution overnight.'® Other guidelines
recommend brushing dentures twice daily with abrasion-free clean-
ing products.' Hilton et al. found little information in the literature
of the achievability of implementing these practices in geriatric oral
care.'® However, oral hygiene is reported to be poor®'” in nursing
homes, and oral care activities vary greatly and seldom meet recom-
mended oral care standards'? in long-term care.'®

Recent studies have shown that 72% to 78% of nursing home resi-
dents need dental treatments.>'*'® The most frequent oral health prob-
lems are associated with natural teeth®!” showing high caries
prevalence,' requiring dental fillings and extractions.*'° Denture wear-
ers are also susceptible to severe oral health irregulaties'” such as oral
candida®® and dry mouth, with an associated risk of malnutrition.?%!
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Oral health screening has found that 78% of residents in long-term
care need help with oral hygiene, but less than 7% receive such help.**
This is concerning since most residents do not ask for daily oral health
support.”® Several studies have also shown that oral care in nurs-
ing homes is neglected’* or missed intentionally.?> Further, the
standard of toothbrushing for 2 minutes'? is rarely met, with the
average time varying from 16 seconds for teeth'? to 52 seconds
for both teeth and dentures.”® This neglect could be explained by
different care cultures, which can affect the prioritization and
integration of oral care into general care practices’’ and daily
routines,”> as well as a lack of training and support to provide
oral care and a poor understanding of the connection between
oral care, oral diseases, and general health.>!!>%

In particular, licensed practical nurses and care assistants~” have
reported lacking the necessary oral health knowledge in their area of
responsibility®° and rated their knowledge of oral care conditions sig-
nificantly lower than registered nurses.>! Insufficiencies in both oral
health education®” and practical oral care training®®*? have been
reported as barriers to oral care and hygiene.*> >*

Oral health knowledge is considered an important prerequisite
for health-related behaviors and attitudes,’® and studies have
shown an association between improved knowledge and attitudes
and better oral care.>® Further, oral health knowledge and attitudes
and perceived behavior control are predictors of intention to
improve oral health behaviors.>® Individuals with poor knowledge,
attitudes, and perceived behavior control may have low oral care
priorities and little belief in their power to change oral health out-
comes, hindering the promotion of good oral health.*°*” Those with
positive attitudes toward oral care are more likely to have good oral
health knowledge®® and value their oral health.® Correspondingly,
health personnel with a positive attitude toward oral health are
more likely to prioritize oral care during their routine work in the
nursing home.>*37:2%

Oral care in long-term care is well-documented worldwide but
have gained little attention from Icelandic authorities and policy-
makers. Currently, local authorities only demand that nursing
homes set their own oral hygiene aims and facilitate access to
dentists when needed.*® Local public information on oral health
education and oral care provider training is not clear, and in gen-
eral, dental and oral health material is seldom included in the
curricula of health care disciplines other than dental profes-
sions.?® Consequently, the delivery of oral care in nursing homes
is often left in the hand of care givers who may have different
priorities in geriatric oral care.

This situation may show that local authorities and policy-
makers are confident in the power of the hidden curriculum in
interpersonal education and training,! that is, the influence of
experienced health professional and clinical associate role models
on novices, students, and peers. Moreover, they rely on expertise,
experience, and attitudes toward nursing practice and successful
performance being transferred to inexperienced personnel. This
may impact self-efficacy when the novice worker accomplishes
an activity themselves, reinforcing their outcome expectations.*?
Notably, negative characteristics of role models can result in poor
clinical competency.*'

The current literature on institutional oral hygiene practices
is very limited in Iceland.**** To our knowledge, oral care expe-
riences among nursing home personnel have not been studied.
It is also unclear, how background education of care givers or
years of experience are related to oral health care beliefs and
attitudes.

To gain more knowledge on oral care in nursing homes in Iceland,
we focused on nursing home employees and conducted a cross-sec-
tional study to investigate oral care activities, beliefs, and education
in three groups of caregivers: care assistants, licensed practical
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nurses, and registered nurses. We hypothesized that higher educa-
tion, oral health education, and longer work experience are associ-
ated with positive oral health beliefs.

Material and methods
Study participants

This cross-sectional study used a convenience sample of employ-
ees at two nursing homes in Reykjavik, Iceland, both operated by the
same organization with identical structures and services. The criteria
for selecting nursing homes were based on official information. The
four nursing homes with the highest ratio of non-bedbound residents
were invited to participate; they occupied a third (n = 471) of the
nursing capability in the area and nearby municipalities. Two of the
nursing homes declined to participate in the study.

The number of eligible participants was N = 200 employees with
or without formal health education. Employees from dementia units
within the nursing homes were excluded ' from the study.

Procedures

The head nurse in each nursing home introduced our study at staff
meetings, identified potential participants, distributed the printed
questionnaires, and arranged the return protocol in cooperation with
the researchers. The health care providers completed the written
questionnaire during one shift at a quiet place in the nursing home
and returned their responses in a sealed box on site.

Involvement in the study was voluntary and anonymous. By
returning the self-administrated questionnaire, participants gave
their written informed consent to participate in the study.

Data collection

Nursing dental coping beliefs and oral care opinions

The Nursing Dental Coping Belief Scale used in this study was
translated to Icelandic with written permission from correspond-
ing author Wardh®® and adapted and tested. Cronbach’s analysis
was used to test the reliability of the Icelandic version. The alpha
value was 0.776, and 0.786 based on standardized items, indicat-
ing an adequate level of inter-item reliability. The scale has 28
questions divided equally into four constructs®® describing atti-
tudes on a five-point Likert scale ranging from 1 (“strongly dis-
agree”) to 5 (“strongly agree”). (1) The oral health coping belief
items rationalize personal conviction of being able to influence
health behaviors. (2) Self-efficacy determines whether coping
behavior will aid in a favorable oral health outcome. (3) Internal
locus of control describes opinions of being able to control events.
(4) External locus of control clarifies whether a person believes
that events or success are based on fate, luck, or elements out of
their control.

Total scores range from 28—140. Lower scores represent an indi-
vidual’s positive dental coping belief*> and strong conviction in their
ability and competence to influence oral health behaviors.

Participants were also asked to respond to statements such as
“Oral care might be left out if staff are short-handed” and “I dislike
cleaning teeth or prostheses of residents,” answering either “dis-
agree,” “unsure,” or “agree.”

Socio-demographics and work experience

Further questions collected information on socio-demographics,
including age (<25, 2635, 3645, 4655, and >56 years), gender
(male and female), level of education (care assistants, with at least
10 years of compulsory education; licensed practical nurses, with col-
lege secondary education from a 3—year vocational program; and
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Table 1
Characteristic of the study population (N = 109) in nursing homes A (n = 52) and B (n =57).

Variable Nursing home A n (%) Nursing home B n (%) Total n (%) P-value*

Gender

(n=107) Male 1 (1.9) 5 (9.1) 6 (5.6) 0.107
Female 51 (98.9) 50 (90.9) 101 (94.4)

Age group

(n=105) <25 years 21 (41.2) 13 (24.1) 34 (32.4) 0.122
26-35 years 6 (11.8) 12 (22.2) 18 (17.1)
3645 years 5 (9.8) 10 (18.5) 15 (14.3)
46-55 years (17.6) 5 (93) 14 (13.3)
>56 years 10 (19.6) 14 (25.9) 24 (22.9)

Education

(n=106) Care assistant 13 (25.5) 11 (20.0) 24 (22.6) 0.003*
LP nurse * 36 (70.6) 28 (50.9) 64 (60.4)
R nurse ® 2 (3.9) 16 (29.1) 18 (17.0)

Work experience

(n=107) <1 year 7 (13.5) 9 (16.4) 16 (15.0) 0.447
1-6 years 25 (48.1) 22 (40.0) 47 (43.9)
7-12 years 3 (5.8) 8 (14.5) 1 (10.3)
>12 years 17 (32.7) 16 (29.1) 33 (30.8)

Oral care service

(n=109) Yes 49 (45.0) 50 (45.9) 99 (90.8) 0239
No 3 (2.8) 7 (6.4) 10 9.2)

Oral care training

(n=105) Practical Yes 26 (49.1) 27 (50.9) 53 (50.5) 0.766
No 24 (462) 28 (53.8) 52 (49.5)

(n=107) Theoretical Yes 17 (43.6) 22 (56.4) 39 (36.4) 0523
No 34 (50.0) 34 (50.0) 68 (52.3)

*Based on chi-squared statistics, * Licensed practical nurse, ® Registered nurse.

registered nurses, with university tertiary education with 4—year
baccalaureate degree). Participants were asked to report how long
they had worked in a nursing home (<1, 1-6, 7—12, and >12 years)
and the type of oral care education they had received: formal theoret-
ical oral health education, defined as participation in oral health lec-
tures in school, in seminars, or at a nursing home (yes or no); and
practical training in oral hygiene practices, defined as hands-on train-
ing in school, in seminars, or at a nursing home (yes or no).

Oral care activities, equipment, and dental supplies

The oral care activities of participants for residents in their care
were self-reported as the frequency of care (seldom [not every day],
at least once a day, or more than once a day); type of equipment used
for dentate, partially dentate, and edentulous residents (soft, hard, or
electronic toothbrush; denture brush; interdental brush; dental floss;
gauge; and sponge); and dental supplies used (toothpaste, fluoride
toothpaste, mouthwash, mouthwash with alcohol, chlorhexidine,
mild soap, gel or denture paste, and water). Open-end questions
allowed participants to write their own comments or clarifications if
needed.

Statistical analysis

The data were analyzed using SPSS statistical software version
26.0 (SPSS, Chicago, IL, USA). Data are presented as frequencies
(counts and percentages) and mean =+ standard deviation. Data were
checked for normality using the Kolmogorov—Smirnov test. Differen-
ces between groups were calculated using the chi-squared test (cate-
gorical variables) and independent samples t-test (continuous
variables). Multiple linear regression models (SPSS general linear
model; univariate) were constructed to investigate the relationships

of education, work experience, and oral hygiene training with Nurs-
ing Dental Coping Belief Scale scores (dependent variables). The level
of significance was set at P < 0.05.

Ethical approval and informed consent

The study protocol was approved by the Icelandic Data Protection
Authority (S-6034) and The Icelandic National Bioethics Committee
(VSN 12-207 and 12-207-1). No risk was involved for participants in
the study.

Results

The study response rate was 54.5% (109/200). The study included
individuals aged from 18 to 70 years, with 94.4% female. The mean
age was 38.5 + 15.8 years, and male participants were on average
10 years younger than the female participants (29.7 4+ 8.1 years vs.
39.1 £ 15.9 years; P < 0.05).

The characteristics of the participants from each nursing home are
shown in Table 1. Gender and age distribution, work experience, oral
care delivery, and oral care training were similar between nursing
homes A and B. However, a significantly higher proportion of regis-
tered nurses worked in nursing home A. Although most participants
(>90%) provided oral care, only around half had received practical oral
care training, and only 36% had received theoretical oral care training.

The results in Table 2 show the oral care delivery, oral health edu-
cation, and attitudes among care assistants, licensed practical nurses,
and registered nurses. Registered nurses were less likely to deliver
oral care compared to licensed practical nurses and care assistants,
but the latter two groups were less likely to have received some form
of oral care training. Registered nurses more often agreed with the
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Table 2
Oral health education, practices, and beliefs among care assistants, practical nurses, and registered nurses.
Care assistants Practical nurses Registered nurses P-value*
n (%) n (%) n (%)

Oral care provider Yes 24 (100.0) 60 (93.8) 13p (72.2) 0.004*
No 0 (0.0) 4 (6.2) 5 (27.8)

Theoretical and/or practical oral health education Yes 8 (33.3) 34 (54.0) 15 (83.3) 0.006*
No 16 (66.7) 29 (46.0) 3 (16.7)

All residents in my care want assistant with oral hygiene Agree 14 (58.3) 30 (46.9) 10 (55.6) 0.087
Unsure 4 (16.7) 18 (28.1) 0 (0.0)
Disagree 6 (25.0) 16 (25.0) 8 (44.4)

Oral care might be left out if staff are short-handed Agree 12 (50.0) 38 (59.4) 13 (72.2) 0.294
Unsure 2 (83) 11 (17.2) (11.1)
Disagree 10 (41.7) 15 (23.4) 3 (16.7)

I dislike cleaning the teeth or prostheses of residents Agree 0 (0.0) 7 (10.9) 3 (17.6) 0.110
Unsure 1 (4.2) 8 (12.5) 0 (0.0)
Disagree 23 (95.8) 49 (76.6) 14 (82.4)

Oral health service is lacking in the nursing home Agree (34.8) 31 (48.4) 13 (76.5) 0.071
Unsure 10 (43.5) 18 (28.2) 1 (5.9)
Disagree (21.7) 15 (234) 3 (17.6)

Overall, the oral health of residents is acceptable Agree 2 (8.7) 13 (20.6) 9 (52.9) 0.007*
Unsure 11 (47.8) 23 (36.5) 1 (5.9)
Disagree 10 (43.5) 27 (42.9) 7 (41.2)

Nursing dental coping belief (total score) 69+7 64+ 10 58 +13 0.001*

*Based on chi-squared statistics, P < 0.05.

statement “Overall, the oral health of residents is acceptable” than
did care assistants or licensed practical nurses. Though not statisti-
cally significant, more registered nurses than care assistants or
licensed practical nurses agreed that residents were not always will-
ing to accept assistance with oral hygiene (44.4%), oral care might be
left out if staff were short-handed (72.2%), and oral health service
was lacking in the nursing homes (76.5%).

Nursing staff with oral care education scored significantly lower
on the Nursing Dental Coping Belief Scale (62.1 & 11.5) compared to
those with no formal oral care education (66.1 £+ 9.5), as well as on
the self-efficacy subscale (15.3 &+ 3.1 vs. 17.0 &+ 2.8). The scores in
other subscales were not significantly different.

General linear models were used to investigate the relationships
between education, work experience, practical training in oral care,
and scores on the Nursing Dental Coping Belief Scale and its sub-
scales (oral health coping belief, self-efficacy, internal locus of con-
trol, and external locus of control; Table 3). Compared to registered
nurses, care assistants and licensed practical nurses had higher total
scores and higher scores on several subscales. Practical oral care
training was associated with lower total and self-efficacy scores
(not significant for other subscales). Work experience >12 years
was associated with higher total, internal locus of control, and
external locus of control scores compared to the other work experi-
ence categories.

The frequencies of oral care for dentate and edentate residents by
care assistants, practical nurses, and registered nurses are shown in
Appendix A. On average, only 7% and 9% of caregivers reported brush-
ing teeth and dentures more than once a day, respectively. Although
oral care activities were similar between care assistants and licensed
practical nurses, with the majority brushing teeth (87.5%) and den-
tures (95.8%) at least once a day, a significantly higher proportion of
registered nurses reported brushing teeth (38.5%) and dentures
(30.8%) more than once a day.

Most used a soft toothbrush (93.6%) on natural teeth and fixed
prostheses and regular toothpaste (76.3%) or water (50.5%), but very
few used an interdental brush or floss (9.6%). Dentures were most
often cleaned using a soft toothbrush (62.7%) or denture brush
(36.8%). Most used water (68.8%) and/or mild soap (68%) as denture
cleaning agents, and some used toothpaste (42.7%; for details, see
Appendices B and C).

A positive oral care belief was associated with more frequent use
of an electric toothbrush (23% vs. 6%, P = 0.02) compared to a negative
oral care belief. Further, practical oral care education was associated
with more frequent cleaning of dentures (at least twice a day; 13% vs.
4%; P = 0.082), and theoretical oral care education was associated
with greater use of dental floss (18% vs. 5%, P = 0.045).

Discussion

We investigated the oral care delivery, oral health care beliefs, and
oral health care education of caregivers in Icelandic nursing homes.
We found that care assistants, the caregivers most likely to deliver
oral care, were the least likely to have some form of oral health care
education compared to licensed practical nurses or registered nurses.

Further, many caregivers felt that oral health service was lacking®'
in the nursing home, and most employees thought that oral care
might be left out if staff were short-handed, which has been also
reported in previous studies.?>>#“% Registered nurses had more posi-
tive oral health beliefs compared to care assistants’? and licensed
practical nurses. Unexpectedly, registered nurses found the oral
health of residents more acceptable than did care assistants or
licensed practical nurses. Care assistants and licensed practical nurses
were often unsure in these matters, possibly due to their lesser
degree of education or oral care training. These differences in opinion
may reflect the different roles and responsibilities of staff within
nursing. Registered nurses are likely not involved in daily oral care
unless®° their expertise is required, such as in complex oral care
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Table 3
Multiple linear regression models of the relationships of education, work experience, and oral hygiene training with Nursing Dental Coping Belief Scale scores.
Dependent variable Parameter B 95% CI P-value
Oral health coping belief Intercept 14.032 11.475 16.590 <0.001
Care assistant” 3.095 0.646 5.544 0.014
Practical nurse® 3.242 1.219 5.265 0.002
<1 year of work” 0.259 -2.202 2.721 0.835
1-6 years of work” -0.514 -2.350 1.321 0.579
7-12 years of work® -0.126 -2.894 2.643 0.928
Training in oral care: yes® -0.428 -2.092 1.236 0.611
Self-efficacy Intercept 16.184 14.255 18.112 <0.001
Care assistant® 2195 0.349 4.042 0.020
Practical nurse® 0.720 -0.806 2.245 0.351
<1 year of work® 0.634 -1.222 2.490 0.499
1-6 years of work” -0.623 -2.007 0.761 0.374
7-12 years of work” -1.677 -3.764 0411 0.114
Training in oral care: yes® -1.445 -2.699 -0.190 0.024
Internal locus of control Intercept 14.749 12.242 17.255 <0.001
Care assistant® 1.502 -0.898 3.903 0217
Practical nurse® 0.665 -1.317 2.648 0.507
<1 year of work” -2.478 -4.890 -0.066 0.044
1-6 years of work® -2.061 -3.860 -0.262 0.025
7-12 years of work® -3.382 -6.095 -0.669 0.015
Training in oral care: yes® -0.915 -2.545 0.716 0.268
External locus of control Intercept 18.687 16.171 21.204 <0.001
Care assistant® 3.270 0.860 5.680 0.008
Practical nurse® 1.385 -0.605 3.376 0.170
<1 year of work” -3.204 -5.626 -0.782 0.010
1-6 years of work” -2.709 -4.515 -0.903 0.004
7-12 years of work” -3.268 -5.992 -0.543 0.019
Training in oral care: yes® -1.262 -2.899 0.375 0.129
Total score Intercept 64.239 57.421 71.057 <0.001
Care assistant” 9.453 2.923 15.983 0.005
Practical nurse® 5.702 0.309 11.095 0.038
<1 year of work” -4.170 -10.732 2.393 0.210
1-6 years of work® -5.800 -10.694 -0.906 0.021
7-12 years of work® -7.886 -15.267 -0.506 0.037
Training in oral care: yes® -3.911 -8.348 0.525 0.083

a

situations or if resistant oral care behavior®' arises. Since oral care
standards for nursing homes are not set by Icelandic authorities,
screening, planning oral care, execution, and follow-up can vary both
between nursing homes and within wards.

Regular oral care?’ is important to oral health,'*> which affects
both quality of life>!? and general health.® In our study, caregivers
did not dislike cleaning the teeth or prostheses of residents, although
only a minority doing so more than once a day. Oral care in nursing
homes seldom meets minimum standards,'? risking the accumula-
tion of dental plaque and progression of oral diseases.'® Other studies
have also shown that oral care is poorly integrated into everyday
care?’ and often missed in nursing homes.**49

For practice, using existing data on oral health, such as from the
Resident Assessment Instrument, may be helpful to establish clinical
guidelines for oral care. These could be useful to support staff in deci-
sion-making when performing oral care based on individualized
needs.

Although care assistants and licensed practical nurses provided
most of the oral care, they were less likely to have oral health educa-
tion compared to registered nurses. In Iceland, oral health education
is part of the curriculum for dental professions, but as in other coun-
tries, it is limited for registered nurses®’ and associated professions.*’
The lack of oral care education has been discussed in previous
papers®®>? because it relates to low prioritization and oral care
neglect. In our study, oral health education tended to be associated
with more frequent brushing of dentures and use of dental floss.

as compared to registered nurses, ” as compared to more than 12 years,  as compared to no training in oral care.

Oral care beliefs are an important factor and can predict how peo-
ple perceive their ability to control oral health outcomes. A positive
attitude is more likely to value oral health,** increase the priority of
oral care in the daily care of older people,’”*> and result in better
oral hygiene outcomes.>® Oral health coaching programs can influ-
ence oral health beliefs and support health personnel to maintain
good oral health of those in their care.*®

According to our multivariate analyses, care assistants and
licensed practical nurses had higher scores on the Nursing Dental
Coping Belief Scale (i.e., lower beliefs) compared to registered nurses,
and this was consistent for the subscales. Similar results have been
seen in other studies using the scale,*>*°! showing that less educated
caregivers responsible for oral care have low beliefs in their oral care
competence and limited knowledge and skills to perform the care.
Unexpectedly, work experience >12 years was also associated with
poorer beliefs. The potential positive effects of education on beliefs
may fade over time®® when training is not renewed regularly, such as
through continuing education. On the other hand, oral care education
was associated with higher beliefs (independently from being a regis-
tered nurse, care assistant, or licensed practical nurse), which indi-
cates that oral care education was associated with enhanced
confidence in oral care practices.

To strengthen and support oral care competence, Icelandic
authorities could mandate nursing homes in the service agree-
ment to guarantee residents have access to trained oral care
workers, similar to the Swedish legislation.** Accordingly, oral
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care workers would need access to formal education on oral
health, including oral diseases and their detection and prevention,
as well as training in geriatric oral care techniques. A multidisci-
plinary approach is needed? to form an oral health education
program for oral care workers, involving health care personnel
and dental professionals.

Our study also shows that the use of some types of equipment for
cleaning teeth and dentures among residents is infrequent. For exam-
ple, the use of electric brushes, floss, and interdental brushes range
from only 8—29%, similar to the findings of previous studies.*®>*>*
Although more frequent use of this equipment is desirable, this is not
necessarily related to the caregivers’ beliefs or education: the avail-
ability of dental equipment and supplies is dependent on the resident
(or their family) and is not provided by the nursing home in Iceland.
Since nursing home residents have limited financial resources, they
might not see toothbrushes, toothpaste, dental floss, or special oral
care equipment as necessary. This could explain the infrequent use of
mouthwash and other dental supplies in our study compared to find-
ings in a similar setting,”* as well as the frequent use of water as a
cleaning material (teeth: 50.5%; dentures: 68.8%). To prevent the lack
of necessary dental supplies, oral care guidelines should recommend
regular staff follow-ups on private supplies and the use of a notifica-
tion system (first verbal, then by email or SMS) to a contact person
(spouse or family) if the resident does not renew the necessary dental
supplies themselves.

Though the Icelandic health care system is similar to other Scandi-
navian health care systems in many aspects, all dental work is in the
private sector. Dental expenses for nursing home residents are not
fully covered by the public health care system and are excluded from
service agreements with Icelandic nursing homes.>° Consequently, the
financial burden of dental expenses stays with residents, adding risk
to their oral health. This might affect the quality of oral health care in
nursing homes and increases oral health inequalities among residents.

In Iceland, care assistants represent the largest proportion (63%)
of nursing home employees.”® Registered nurses (12% of nursing
home staff) mostly oversee medication administration and daily care
planning, but licensed practical nurses (18%)*° and care assistants
perform the actual health care.?” Consequently, registered nurses are
less likely to be directly involved in oral care® than care assistants or
licensed practical nurses, and it is unsurprising that the three groups
do not always share opinions on the oral health care or status of resi-
dents. In the future, documenting available oral health education and
training in geriatric oral care techniques in nursing homes and
schools and identifying oral care delivery and personal oral health
beliefs among staff are equally important®>*° since these factors
might affect the prioritizing and quality of oral care delivery.

Strengths and limitations

This is a cross-sectional study, which cannot distinguish between
cause and consequence in an observed association. Although it
sounds reasonable that oral care training leads to a better oral care
belief, we cannot exclude the possibility that staff with better beliefs
would rather attend oral care training.

The study used a convenience sample from two out of the four
largest nursing homes in the area, both run under the same manage-
ment umbrella. The results might have been different if the other
organizations had been involved in the study.

Only a few care assistants took part in this survey, although they
represented most caregivers in Icelandic nursing homes. Because
many care assistants have a migrant background, they might have
been missed because the questionnaire was in Icelandic. Further, the
small sample size limits the ability to detect smaller differences
between groups as statistically significant.

A further limitation of this study is that we used self-reported ques-
tionnaires. Respondents may be susceptible to bias when asked about
their own experiences and influenced by social desirability, causing
them to exaggerate in their responses. Nevertheless, a strength of the
current study is that we used the well-accepted Nursing Dental Coping
Belief Scale®®*>>! and connected it to education, oral care training,
and working years, thus yielding useful and interesting results.

Conclusion

This study found that in Icelandic nursing homes, care assistants,
the caregivers most likely to deliver oral care, were the least likely to
have some form of oral health care education compared to licensed
practical nurses and registered nurses. Further, many caregivers felt
that oral health service was lacking, and although they did not dislike
cleaning the teeth or prostheses of residents, only a minority
reported doing so more than once a day. Care assistants and licensed
practical nurses had lower dental coping beliefs and thus a lesser
conviction in their ability and competence to influence oral health
behaviors compared to registered nurses. Unexpectedly, longer work
experience was also associated with poorer dental coping beliefs.
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Appendix A. Frequency of oral care of dentate and edentate

residents performed by care assistants, practical nurses, and
registered nurses.

Care assistants Practical Registered  P-value*
nurses nurses

n (%) no (% n (%)
Teeth
More than once 2 (8.3) 3 (500 5 (38.5) 0.008*
At least once a day 21 (87.5) 56 (933) 8 (61.5)
Seldom 1 (4.2) 1 (17) 0 (00)
Dentures
More than once 1 (4.2) 2 33) 4 (30.8) 0.009*
At least once a day 23 (95.8) 56 (933) 9 (69.2)
Seldom 0 (0.0) 2 (33) 0 (00

*Based on chi-squared statistics, P < 0.05.

Appendix B. Type of equipment used for cleaning teeth and
dentures among residents by care assistants, practical nurses, and
registered nurses.

Job title

Care Practical
assistants nurses

Registered Total
nurses

Type of resource % (n/N) % (n/N) % (n/N) % (n/N)

(continued)
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(Continued)
Job title
Care Practical Registered Total
assistants nurses nurses
Type of resource % (n/N) % (n/N) % (n/N) % (n/N)
Teeth
Soft toothbrush 90.9 (20/22) 93.2 (55/59) 100 (13/13) 93.6 (88/94)
(N=88)
Hard toothbrush ~ 31.8 (7/22) 37.3 (22/59) 23.1 (3/13) 34.0 (32/94)
(N=32)

Electronic tooth- 227 (5/22) 220 (13/59) 462 (6/13) 25.5 (24/94)
brush (N =24)

Interdental brush  13.6 (3/22) 85 (5/59) 7.7 (1/13) 9.6 (9/94)
(N=9)

Dental floss 00 (0/0) 102 (6/59) 23.1 (3/13) 9.6 (9/94)
(N=9)

Gaugeorsponge 9.1 (2/21) 356 (21/59) 7.7 (1/13) 255 (24/94)
(N =24)

Dentures

Soft toothbrush 583 (14/24) 60.3 (35/58) 76.9 (10/13) 62.7 (59/95)
(N =59)

Hard toothbrush ~ 25.0 (6/24) 36.2 (21/58) 7.7 (1/13) 29.5 (28/95)
(N=28)

Electronic tooth- 83 (2/24) 86 (5/58) 7.7 (1/13) 84 (8/95)
brush (N =8)

Denture tooth- 292 (7/24) 414 (24/58) 30.8 (4/13) 36.8 (35/95)
brush (N =35)

Gauge or sponge  33.3 (8/24) 32.8 (19/58) 385 (5/13) 33.7 (32/95)
(N=32)

*Based on chi-squared statistics, P < 0.05.

Appendix C. Types of material used to clean teeth and dentures
among residents by care assistants, practical nurses, and
registered nurses.

Job title
Care Practical Registered Total
assistants nurses nurses
Material % (n/N) % (n/N) % (n/N) % (n/N)

Teeth
Toothpaste (N = 74)
Toothpaste with fluo-
ride (N=43)
Mouthwash (N=28) 8.3

66.7 (16/24) 76.7 (46/60) 92.3 (12/13) 763 (74/97)
4538 (11/24) 43.3 (26/60) 462 (6/13) 44.3 (43/97)
(2/24)

35.0 (21/60) 38.5 (5/13) 28.9 (28/97)

Mouthwash with alco- 0.0 (0/0) 3.3 (2/60) 0.0 (0/0) 2.1 (2/97)
hol (N=2)
Chlorhexidine solu- 00 (0/0) 3.3 (2/60) 0.0 (0/0) 21 (2/97)
tion (N=2)

Water (N =49) 45.8 (11/24) 533 (32/60) 46.2 (6/13) 50.5 (49/97)

Dentures

Toothpaste (N=41)  41.7 (10/24) 44.1 (26/59) 38.5 (5/13) 42.7 (41/96)

Toothpaste with fluo- 83 (2/24) 119 (7/59) 7.7 (1/13) 104 (10/96)
ride (N =10)
Mouthwash (N=36)  20.8 (5/24) 40.7 (24/59) 53.8 (7/13) 37.5 (36/96)

Mouthwash with alco- 0.0 (0/0) 3.4 (2/59) 0.0 (0/0) 2.1 (2/96)
hol (N=2)
Chlorhexidine solu- 83 (2/24) 34 (2/59) 154 (2/13) 6.2 (6/96)
tion (N =6)

Mild soap (N = 66)

Gel, paste for dentures 12.5 (3/24)
(N=20)

Water (N =66)

66.7 (16/24) 68.3 (41/60) 69.2 (9/13)
233 (14/60) 23.1 (3/13)

68.0 (66/97)
206 (20/97)

542 (12/24) 78.0 (46/59) 53.8 (7/13) 68.8 (66/96)
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