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1 | INTRODUCTION

| Pia Andersson® | Dennis Nordvall* | Catharina Higglin?

Abstract

Aim: To investigate the extent to which the Revised Oral Assessment Guide-
Jonkoping (ROAG-)) is used by nursing staff routinely in nursing homes in Sweden
and to describe oral health status of the residents.

Design: An observational, retrospective register-based study.

Methods: Data from different validated health assessments instruments, including
ROAG-J, for the period 2011-2016 were obtained from the Web-based national
quality register Senior Alert. The basis for the analyses was 190,016 assessments.
Results: About half of all residents had underwent at least one annual ROAG-J assess-
ment (2014-2016). During the period 2011-2016, 42% of the residents (n = 92,827)
were registered to have oral health problems. Significantly more oral health problems
were found for men and for those with younger age, poorer physical condition, neu-
rophysiological problems, underweight, impaired mobility and many medications. In
conclusion, poorer oral health was found for more care-dependent individuals, which

shows a need of preventive actions.
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With increasing frailty in older adults, many become dependent

on care from the society. The group of older people moving to nurs-

The percentages of older people is increasing in Sweden and
worldwide (United Nations, 2015). Between the years 2015-2035,
the forecast increase in those aged = 80 years in Sweden is 76%,
which indicates a need for an extensive expansion of the nursing
care for older people (Statistics Sweden, (2016). In 2018, among
adults 2 80 years old, 14% were living permanently in nursing homes
and 29% were receiving home help services in ordinary housing
(National Board of Health & Welfare, 2019).

ing homes can be described as the most dependent, who in most
cases have multimorbidity and/or substantial impairments in their
functional status. Oral health problems, including poor oral hygiene,
are commonly seen among older adults in nursing homes, with high
prevalence of caries, periodontal disease and ill-fitting prosthetics
(Andersson et al., 2017; Murray Thomson, 2014). It is therefore im-
portant to find ways to include oral health and oral care as a natural
part of nursing work.
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2 | BACKGROUND

The oral health of older people has changed dramatically in recent
decades, with more people retaining their teeth. These teeth are
often heavily restored and/or combined with complex prosthetic
constructions, which may complicate daily oral hygiene (Norderyd
et al., 2015). A large number of factors have been shown to affect
an older person's ability to manage oral hygiene, such as attitudes/
motivation, cognitive factors, social context and bodily and oral
functions (Grénbeck Linden et al., 2017). Dependent older people
are therefore often in need of help or support with their daily oral
care (Stromberg et al., 2012). Unfortunately, competence in oral
health and attitudes to oral care has been reported to be inadequate
in nursing care (Lindqvist et al., 2013). A common opinion by nurs-
ing staff is that oral hygiene is a hard and unpleasant task (Forsell
etal., 2011). If there is a need for oral hygiene support but it is not of-
fered or insufficient, the risk of developing oral diseases is increased
(Zuluaga et al., 2012).

Extensive medication is common for older people and is an ae-
tiological factor for dry mouth, which in turn is highly associated
with risk for caries (Anil et al., 2016). Poor oral health may affect old
people's quality of life by affecting speech, chewing ability, social
interactions and self-esteem and by the presence of pain and dis-
comfort (Miura et al., 2010; Petersen & Yamamoto, 2005). During
the late period in life, meals may be one of the life's few pleasures
and having difficulty eating may have great impact on quality of life
and also lead to impaired nutrition and risk of weight loss (Petersen
& Yamamoto, 2005). Associations have been found between oral
diseases and general health, where periodontal disease is linked to
a greater risk for aspiration pneumonia and coronary heart diseases
(Scannapieco & Cantos, 2016). Poor oral health and swallowing dys-
function are shown to be independent risk factors for mortality in
older people in intermediate care (Hagglund et al., 2019).

It is necessary to detect oral health problems at an early stage in
dependent old people with disease and/or functional impairments
to be able to take actions to reduce these problems. The use of
oral (risk) assessment instruments is one way to identify oral health
problems in nursing care, which may increase the priority of oral
hygiene in routine care of older people (Konradsen et al., 2012). A
Swedish Web-based national quality register for preventive care of
adults > 65 years old, the Senior Alert (SA), includes an oral health
risk assessment SA is designed to improve the care of older peo-
ple, reducing health problems and improving accountability. SA was
launched in 2008, and almost all municipalities in the 21 regions
in Sweden use it. The SA register includes data from five common
health risk areas for older people: falls, pressure ulcers, malnutrition,
oral health (included 2011) and bladder dysfunction (included 2014).
Health professionals use SA in care prevention in care and welfare,
for example in nursing homes, short-term accommodations and
home help services and during hospitalization. In all five risk areas,
well-established assessment instruments are used. SA is unique in
that it promotes quality improvement by stimulating staff to perform

screening and to take action (Senior Alert, 2019).

For risk assessment of oral health in SA, the Revised Oral
Assessment Guide (ROAG) is used. ROAG is based on the Oral
Assessment Guide, OAG, which was developed in 1988 by Eilers at al.
(Eilers et al., 1988). OAG was translated into Swedish and evaluated
by Andersson et al. in patients undergoing chemotherapy treatment
(Andersson et al., 1999) and then revised and renamed ROAG for
use in older adults (Andersson, Hallberg, et al., 2002). The reliability
of the instrument was shown to be good between a trained nurse
and a dental hygienist (Andersson et al., 2002). In SA, the planned
preventive actions in ROAG became somewhat modified and the
assessment was renamed the ROAG-J6nkdping (ROAG-J). By using
the instrument, oral health problems can be identified, preventive
actions can be implemented, or referral was made to dental care or
health care (Senior Alert, 2019). However, there is limited knowledge
of the extent to which ROAG-J is used in Swedish nursing homes and

about the quality of the assessments.

3 | AIM

The aims of this study were as follows:

First, to describe the extent to which people in nursing homes
in Sweden have received at least one ROAG-J assessment per year
in Senior Alert and whether there are any demographic differences
(2014-2016) or differences in usage of ROAG-J compared with the
other Senior Alert risk assessment instruments (2011-2018).

Second, in a national perspective to investigate oral health status
of older residents at nursing homes between the years 2011-2016,
assessed by ROAG-J in relation to age, gender, physical condi-
tion, neurophysiological problems, body mass index, mobility and

medication.

4 | METHODS
4.1 | Design

The study is an observational, retrospective register-based study

based on data from the national quality register Senior Alert (SA).

4.2 | Sample
Included in the study were all adults who:

e were 2 65 years of age

e lived in private or municipality-run nursing homes (including spe-
cial housing for people with neurocognitive disorders) in Sweden

e had received at least one ROAG-J assessment

For the first aim, the first ROAG-J assessment per person and
year from 2011-2016 was used. Thus, a maximum of six assess-

ments per person could be obtained during the six-year period. For
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comparison of ROAG-J assessments in relation to other SA risk as-
sessments, data also from 2017-2018 were included giving an eight-
year period. For the second aim, only the first ROAG-J assessment
per person in nursing home was included.

Cases with one or more missing values and inaccurate variables
were excluded before analyses. Figure 1 shows a flow chart of study
samples. This study was guided by the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) checklist (von
Elm et al., 2007).

4.3 | Instruments

In Senior Alert, nursing staff perform ROAG-J assessments on resi-
dents at the nursing homes by clinical intra- and extraoral exami-
nation. Equipment used for the intraoral examination is a flashlight
and mouth mirror or if mirror is missing, a teaspoon. The ROAG-J as-
sessment takes approximately 3-4 min to perform. The nursing staff
should have received about 2 to 4 hr’ theoretical training in ROAG-J
from dental personnel (the training may vary between municipali-
ties) or a shorter Web-based training programme available on the SA
website (Senior Alert, 2019).

ROAG-J consists of the nine items to examine: swallowing, voice,
tongue, mucous membranes, lips, saliva, gums, teeth and dentures.
The variables and the ratings are shown in Tables 1

NursingO 3
ursingVpen _WILEY

Open Access,

Grade 1 does not require any action. Grade 2 should be treated
by the nursing staff by a preventive action plan. These actions are
listed in the ROAG-J manual on the SA website (Senior Alert, 2019).
When a grade 3 is identified, a consultation with or referral to a den-
tist or a physician is recommended. In the present study, registered
risk grade 2 and/or 3 on one or more ROAG-J items means “Risk”
(oral health problems), while the absence of grade 2 or 3 means “No
risk.” Grades 0-1 are given O points, and Grades 2-3 are given 1
point, generating a total score from 0-9. In this study, in some anal-
yses the score was dichotomized to: O points = “no risk” and 1-9
points = “risk.”

The SA register also included assessments for detecting and pre-
venting: falls; pressure ulcers; malnutrition; and bladder dysfunction
of older people. In the present study, some variables were included
from the risk assessment instrument for fall (the Downton Fall Risk
Index, DFRI), malnutrition (the Minimal Nutrition Assessment—Short
Form, MNA-SF) and pressure ulcers (the modified Norton; Downton
& Andrews, 1991; Ek, 1987; Rubenstein et al., 2001).

There are also other instruments available in SA for assessment
of falls, malnutrition and pressure ulcers (one extra for each event),
but they are more rarely used and do not include the variables se-
lected from DFRI, MNA-SF and the modified Norton used in the
present study (see below).

In the analyses, the same Senior Alert registration (the first one
per person and year) was used for these risk assessment variables

2011-2016

n=190,016

ROAG risk assessments in nursing homes residents

The first assessment per person and year

o = sample for the first analysis

o = sample for the second analysis

n = 84,914
| e e e e e e e e e —— - — - 1
2011-2016
Total study population
The first assessment per person in nursing homes
n = 105,102
sl
P T TTTTTTTTT T ! : Excluded !
: Excluded 1 ! 1
1 i 1 Out-of-range values : BMI <10 or BMI >60 .
! Missing values in MNA-SF, DFRI, and modified Norton scale 1 : e 1
1 n= 1
| n=12228 ; M meeeeeemeeeeeeeceeeeeeeemaeasd !
b i e e e S i e e e e B i G iy e S i By

2011-2016 9

Final study population
The first assessment per person in nursing homes

n = 92,827

FIGURE 1 A flow chart showing the samples for the first analysis, to describe the extent to which ROAG-J in SA is used in nursing homes

and whether there are any demographic differences in use between regions in Sweden, and for the second analysis, to investigate oral

health status assessed by ROAG-J in relation to age, gender, physical condition, neurophysiological problems, BMI, mobility, and medication
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TABLE 1 The variables and the ratings of the nine items in ROAG-J in Senior Alert

Mucous membranes

Bright red, moist

Red, dry, or areas of discoloration,
coating

Wounds with or without bleeding,
blisters

Teeth

No natural teeth

Clean, no visible coating or food
debris

Coating or food debris locally

Coating or food debris generally,
broken teeth

Swallowing

Not applicable to judge
Unimpeded swallowing

Minor swallowing problems

Grade Voice Lips
0 Not applicable to judge -
1 Normal Smooth, bright red, moist
2 Dry, hoarse, smacking Dry, cracked, sore corners of the mouth
3 Difficulty speaking Ulcerated, bleeding
Tongue Gums
0 - No gums, only oral mucosa
Pink, moist with papillae Light red and solid
No papillae, red, dry, coating Swollen, reddened
Ulcers with or without bleeding, Spontaneous bleeding
blistering
Dentures Saliva
0 No prosthetics -
1 Clean, functioning Runs freely
2 Coating or food debris Runs sluggishly
3 Not used or malfunctioning Does not run at all

Pronounced swallowing problems

Grades O = not relevant to assess, 1 = healthy or normal condition, 2 = Moderate changes or divergence, 3 = Severe changes or divergence.

as for the ROAG-J assessment. Assessment of falls, pressure ulcers
and malnutrition are mandatory in SA, while oral health and bladder
dysfunction are optional.

Variables from the DFRI:

e Medication

None, tranquillisers/sedatives, diuretics, antihypertensives
(other than diuretics), antiparkinsonian drugs, antidepressants, other
medications. Response alternatives: Yes/No.

Variables from the MNA-SF:

e Body mass index (BMI) (<10-18.4 = underweight, 18.5-24.9 = nor-
mal range, 25-29.9 = overweight, 30-60 = obese) (WHO, 2000)
e Neuropsychological problems (severe dementia or depression, mild

dementia or depression, no psychological problems)

Variables from the modified Norton:

e Physical condition (very bad, poor, fair, good)
e Mobility (immobile/bedridden, very limited, slightly limited, fully

mobile)

The risk assessments in SA, including ROAG-J, are made on ad-
mission to the nursing homes and are repeated at least twice a year.
They also can be performed more often, in conjunction with other
risk assessments in SA and at follow-ups in 1-3 months in individuals
with identified risk (Senior Alert, 2019). After the nursing staff have

done a risk assessment, the result is entered into the database of the
SA quality register.

4.4 | Data collection

After Research Ethics Committee approval, data for the present study
were ordered and provided from the Uppsala Clinical Research Center,
which is responsible for the database of the quality register SA. The
total of 190,016 cases forms the basis for the analyses (Figure 1).

SA changed its database structure in the beginning of 2017, and
data from the two databases could not be merged for data analy-
sis. Therefore, statistics from the years 2011-2016 were used in the
study, except for the analysis concerning the percentages of ROAG-J
assessments in relation to SA assessments, when data were also in-
cluded from 2017-2018.

To analyse the percentages of ROAG-J assessments carried out
among those living in nursing homes, statistics from the Swedish
National Board of Health and Welfare (SNBHW) on those who were
permanently living in nursing homes were used (National Board
of Health & Welfare, 2019). Data about the number of residents
(65 + years old) in nursing homes from this statistical database
were found for the years 2014-2016 (National Board of Health &
Welfare, 2019). Statistics from SNBHW for the years before 2014
were inadequate, due to some municipalities having failed to submit
data to SNBHW.

The flow chart in Figure 1 shows that in the final study popula-

tion, for the analysis about oral health status and the relation to age,
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gender, physical condition, neurophysiological problems, BMI, mo-
bility and medication, 12,275 people are not included, due to miss-
ing values in the risk assessments DFRI, MNA-SF and the modified
Norton. The reason for the missing values in these risk assessments
is probably that there are also other risk assessments available to use
in SA for falls, malnutrition and pressure ulcers (see 4.3 Instruments).
These other risk assessments do not include the variables chosen for
the present study.

4.5 | Statistical methods

Results are shown in number, percentage, median, range, mean and
standard deviation (SD).

Binary logistic regression was used for comparisons of oral health
problems (Risk/No risk) and for interaction analysis. A multiple logis-
tic regression analysis was used to assess the impact on oral health
(Risk/No risk) of the SA variables from the other risk assessment
instruments included in the present study. The results are shown
with odds ratio (OR), 95% confidence interval (95% Cl), p-value and
Nagelkerke RZ. All tests were two-tailed (a = 0.001).

Due to the large sample sizes, many results became statistically
significant despite small numerical differences of no clinical rele-
vance and p-values 2 .001 were not reported. All statistical analysis
was performed by use of SPSS version 25 (IBM Corporation).

4.6 | Ethical considerations

Conducting research among people with frail health and reduced
capacity requires specific considerations, and although such studies
are urgently needed, it is important to place strong emphasis on ethi-
cal awareness. All persons in the register were informed by the car-
egiver about registration in the quality register (Senior Alert, 2019).
The study was approved by the Regional Ethical Review Board of
Gothenburg, Sweden (Dnr. 026-18). To ensure anonymity, no per-
sonal data were included in the study data file.

5 | RESULTS
5.1 | ROAG-J assessments over time

In Sweden in 2014, 47% (N = 49,353) of all residents in nursing
homes had at least one ROAG-J risk assessment registered in the
SA, and in 2015 and 2016, the percentages were 50% (N = 51,552
and N = 52,822, respectively). During 2014-2016, all 21 regions in
Sweden had nursing homes that were assigned to SA and used the
ROAG-J assessment. The use of ROAG-J in the different regions
ranged from 28%-90%. From 2015-2016, in 15 out of 21 regions,
a decrease in the percentages of assessments was found. In total,
however, there was no decrease in assessments, as in densely popu-

lated regions such as Stockholm and Skane, the number increased.
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Figure 2 shows that the number of residents having at least one
ROAG-J assessment per person and year increased substantially
every year until 2014, but thereafter, the increase stagnated and re-
mained relatively stable between 2014-2018. In the same figure, the
numbers of ROAG-J (optional) assessments performed are compared
with the numbers of the mandatory SA assessments (fall, pressure
ulcers and malnutrition). The percentages of SA assessments where
ROAG-J was included increased over time from 44% in 2013 to 87%
in 2018.

5.2 | Characteristics of those assessed

Mean age of the final sample was 85 years (SD 7.5; range 65-
109 years), and most were women (Table 2). Eighty-two per cent of
the residents were living in municipality-run nursing homes and 18%
in privately run nursing homes. Edentulousness occurred in 23% of
the individuals (women 24%; men 21%). The most commonly used
medication was sedative drugs (46%), followed by antihypertensives
(38%), antidepressants (36%), diuretics (31%) and antiparkinsonian
drugs (4.4%). The response alternative “other medication” was the
most commonly registered (70%). “No medication” was registered
for 1.8% of the residents only. BMI < 18.5 (underweight) was found
in 13% of the women and 7% of the men. More characteristics of the
participants are shown in Table 2.

5.3 | Oral health problems

Oral health problems (Risk) were detected in 42% (N = 39,075) of the
residents in nursing home, with a range from 33%-55%, depending
on the region they were living in. Whether the nursing home were
municipality- or privately run did not make any difference (p = .305).

The total ROAG-J scores of those with detected oral health prob-
lems ranged from 1-9 (median 2.0), with a mean value of 2.1 (SD 1.5).
Among these, 74% had one or two oral health risk items registered
(grade 2 or 3) out of the possible nine items. Grade 3 on at least
one item in ROAG-J was registered for 13% of all the assessed resi-
dents. Individuals who were registered as edentulous had fewer oral
health problems registered in ROAG-J than persons with remaining
natural teeth (37% vs. 44%, p < .001). Nursing home residents with
oral problems, compared with those without, used more (p < .001)
sedatives drug (44% vs. 40%), antidepressants (46% vs. 40%) and
antiparkinsonian drugs (51% vs. 41%). For “other medication,” dif-
ferences were small (<2%), and for antihypertensives, small (<2%)
and reversed.

In Table 3 the oral health problems assessed with ROAG-J are
presented in relation to other SA variables (age, gender, BMI, physical
condition, neurophysiological problems, mobility). The youngest age
group (65-74 years) had more oral health problems compared with
the other age groups and men had more than women. Significantly
more oral health problems were registered for residents with under-

weight, impaired physical condition, neuropsychological problems
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FIGURE 2 The number of mandatory Senior Alert assessments (Modified Norton, MNA-SF, DFRI) compared with the number of optional
ROAG-J assessments during the period 2011-2018. One assessment per person and year were included in the analysis

and limited mobility. “Immobile” individuals had six times higher odds
for oral problems compared with fully mobile individuals, and indi-
viduals registered with “poor” or “very bad” physical condition com-
pared with “good” physical condition had about four times higher
risk for oral health problems. Furthermore, individuals with “severe”
dementia/depression had twice as high odds for oral problems com-
pared with individuals with no neurophysiological problems and
“underweight” individuals had 1.4 times higher odds for detected
problems in ROAG-J than for “normal weight.” Residents registered
with “overweight” and “obese” had fewer problems in ROAG-J than

those of “normal weight.”

To determine whether the relationships between oral health
problems and BMI, physical condition, neuropsychological problems
and mobility are modified by gender or age, we performed interac-
tion analyses with logistic regression. No clinically relevant differ-
ences were found.

A multiple logistic regression was performed, with oral health
problems (yes/no) as dependent variable and age, gender, BMI,
physical condition, neuropsychological problems, mobility and all
the medications as independent variables. The analysis showed sta-
tistical significance (p < .001) for all included variables except for

n o«

“antihypertensive,” “other medication” and “no medication.” The
strongest predictor of oral health problems was found for the vari-
able “mobility,” followed by “physical condition” and “neurophysio-
logical problems.” The whole model explained 10.3% (Nagelkerke R?)
of the variance in ROAG-J status. The statistically significant results
from the first analysis (p < .001) remained in a separate multiple re-
gression analysis, where all 21 regions were included to take cluster-

ing effects into account.

The most common oral health problem identified was for the
item teeth, which was registered for 27% of the residents, followed
by dentures (16%) and swallowing (13%) (Table 4). Fewer than 10% of
the residents had problems registered for each of the other six items
in ROAG-J (voice, lips, mucous membranes, tongue, gums and saliva).

Oral health problems were reported most frequently in the
younger age group (65-74 years) for most of the ROAG-J items, but
for the item saliva, more residents with dry mouth were found in the
older age groups (Table 4). In the youngest age group (65-74 years)
compared with older age groups (85-94 and 2 95 years), men and se-
vere dementia/depression and limited mobility were more common
(p <.001). They also had more remaining natural teeth than older age
groups (p <.001). In this younger group antidepressant, sedative and
antiparkinsonian drugs are more regularly used than in older groups
of residents (p < .001).

Men had significantly higher prevalence of risk in all ROAG-J
items, except for problem with lips and saliva, which were more com-
mon for women (difference: < 2%) (Table 4).

For the item saliva, assessing dry mouth, a higher percentage
with risk (p < .001) was found among those with sedative drugs
(10.1% vs. 8.2%; OR 1.25, 95% Cl 1.20-1.31), diuretics (10.3% vs.
8.5%; OR 1.24, 95% Cl 1.18-1.29), antidepressants (10.6% vs. 8.2%,;
OR 1.32, 95% Cl 1.27-1.39) and those with antiparkinsonian drugs
(11.3% vs. 9.0%; OR 1.30, 95% Cl 1.17-1.43).

6 | DISCUSSION

The scope of this quality register study was to describe oral health in

almost 93,000 frail and dependent older residents in nursing homes
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TABLE 2 Characteristics of the study population (n = 92,827)

N %

Age

65-74 9,128 9.8

75-84 29,213 31.5

85-94 46,893 50.5

295 7,593 8.2
Gender

Female 61,460 66.2

Male 31,367 33.8
BMI

Underweight 10,056 10.8

Normal range 43,197 46.5

Overweight 26,941 29.0

Obese 12,633 13.6
Physical condition

Good 45,757 49.3

Fair 40,839 44.0

Poor 5,473 59

Very bad 758 0.8
Neuropsychological problems

No problems 27,716 29.9

Mild 45,477 49.0

Severe 19,634 21.2
Mobility

Fully mobile 45,145 48.6

Slightly limited 30,592 33.0

Very limited 16,139 17.4

Immobile 951 1.0

in Sweden. To our knowledge, this is the first large-scale study to
evaluate the use of ROAG-J in nursing care nationally.

Sweden is a global leader in the field of quality registries, with
over 100 registries available in health and medical care. They are
a “gold mine” for improving quality of care and efficiency and for
research, since they generate large amounts of data. The SA reg-
ister is unique compared with other registries, as it has a standard-
ized and systematic approach that covers preventive actions, and all
health professionals have access to information in the register. The
systematic preventive care process can be followed over time for
each individual, per unit and between units. For example, nursing
staff can see whether a patient has a specific risk, whether a pre-
vention plan exists, whether there has been follow-up or whether
incidents have occurred. Providers or policymakers can see number
and types of risks and whether preventions plans are not in place
in the unit or in the regions and take remedial actions. Senior Alert
and researcher can also do comparisons across geographic areas and
over time and help the improvement of the register (Rosén, 2010;
Trinks et al., 2018).
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TABLE 3 Percentage and frequency of residents in nursing
homes assessed with ROAG-J to have oral health problems (risk),
and the relation to other factors in Senior Alert. Binary logistic
regression analysis with odds ratio (OR), 95% confidence interval
(95% Cl) and p-value. The reference variables are specified (ref)

Oral health problems

N % OR (95% Cl) p
Total 39,075 421 - -
Age - - 0.89(0.87-0.90)  <.001%°
65-74 4,396 48.2 1.37(1.31-1.43) <.001
75-84 12,567 43.0 1.11(1.08-1.14) <.001
85-94 (ref) 18,974  40.5 1.00 -
295 3,138 41.3 1.04 (0.99-1.09) 154
Gender
Female (ref) 24968  40.6 1.00 -
Male 14,107 450 1.20(1.16-1.23) <.001
BMI - - 097(097-098)  <.001°
Underweight 5,178 51.5 1.43 (1.37-1.49) <.001
Normal 18,434 42.7 1.00 -
range (ref)
Overweight 10,577 39.3 0.87 (0.84-0.90) <.001
Obese 4,886 38.7 0.85(0.81-0.88) <.001
Physical condition
Good (ref) 15,522 339 1.00 =
Fair 19,401 475 1.76 (1.71-1.81) <.001
Poor 3,642 66.5  3.87(3.65-4.11) <.001
Very bad 510 67.3  4.01(3.44-4.67) <.001
Neuropsychological problems
No problems 9,882 35.7 1.00 -
(ref)
Mild 18,770  41.3 1.27(1.23-1.31) <.001
Severe 10,423 531 2.04(1.97-2.12) <.001
Mobility
Fully mobile 14,746 32.7 1.00 -
(ref)
Slightly 13,751 449 1.68(1.63-1.73) <.001
limited
Very limited 9,869 61.2  3.25(3.13-3.37) <.001
Immobile/ 709 74.6  6.04(5.21-7.00) <.001
Bedridden

20OR per 10 years.
®The full scale was used in the analyses.

When old people become frail, suffer from diseases or/and be-
come functionally dependent, the risk increases for oral diseases
and loss of a previous regular dental contact (Eckerblad et al., 2015;
Gronbeck-Linden et al., 2016). Therefore, oral assessments by nurs-
ing staff are important to detect oral health problems in the frail
and dependent older population and enable prevention and treat-

ment of oral problems in an early stage. Not least, it is important
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TABLE 4 Percentages of oral health problems (risk) per ROAG-J items and the relation to other factors registered in Senior Alert.
QOdds ratio (OR) and 95% confidence interval (95% Cl)

Voice? Lips Mucous membranes Tongue
% OR (95% ClI) % OR (95% Cl) % OR (95% ClI) % OR (95% Cl)

Total 9.3 - 7.0 - 7.3 - 7.5 -
Age

65-74 11.4 1.32(1.23-1.43) 7.5 1.10 (1.01-1.19) 8.0 1.14 (1.04-1.23) 8.2 1.15 (1.06-1.25)

75-84 9.4 1.07 (1.01-1.12) 6.9 1.01 (0.95-1.07) 7.6 1.02 (0.97-1.08) 7.5 1.06 (1.00-1.12)

85-94 8.3 1.00 (ref) 6.9 1.00 (ref) 7.0 1.00 (ref) 71 1.00 (ref)

295 9.1 1.10 (1.01-1.20) 7.2 1.02 (0.93-1.12) 7.7 1.10 (1.00-1.21) 7.5 1.04 (0.95-1.14)
Gender

Female 8.7 1.00 (ref) 7.2 1.00 (ref) 71 1.00 (ref) 7.2 1.00 (ref)

Male 10.6 1.25(1.19-1.31) 6.4 0.88(0.83-0.93) 7.6 1.08 (1.02-1.13) 79 1.11(1.05-1.16)
BMI

Underweight 15.7 1.67 (1.57-1.78) 111 1.58 (1.47-1.70) 11.2 1.55(1.45-1.67) 10.8 1.48 (1.38-1.59)

Normal range 10.0 1.00 (ref) 7.3 1.00 (ref) 7.5 1.00 (ref) 7.6 1.00 (ref)

Overweight 7.4 0.71(0.67-0.75) 5.6 0.75(0.71-0.80) 6.0 0.79 (0.74-0.84) 6.5 0.85 (0.80-0.90)

Obese 6.2 0.59 (0.55-0.64) 5.2 0.69 (0.64-0.76) 5.8 0.76(0.70-0.82) 6.4 0.83(0.77-0.90)
Physical condition

Good 54 1.00 (ref) 4.5 1.00 (ref) 4.7 1.00 (ref) 5.0 1.00 (ref)

Fair 11.3 2.22(2.11-2.33) 8.0 1.86(1.75-1.96) 8.3 1.84 (1.74-1.94) 8.5 1.76 (1.67-1.86)

Poor 24.7 5.68(5.27-6.12) 18.0 4.69 (4.32-5.09) 18.5 4.61(4.25-4.99) 18.1 4.20 (3.87-4.55)

Very bad 31.6 8.01(6.78-9.46) 247 7.02(5.92-8.33) 25.3 6.89 (5.81-8.1¢) 25.3 6.47 (5.46-7.66)
Neuropsychological problems

No problems 9.1 1.00 (ref) 6.3 1.00 (ref) 6.1 1.00 (ref) 6.4 1.00 (ref)

Mild 8.1 0.88(0.84-0.93) 6.4 1.03 (0.96-1.09) 6.8 1.11 (1.04-1.18) 71 1.12(1.05-1.19)

Severe 12.5 1.42(1.34-1.51) 9.2 1.51(1.41-1.61) 10.0 1.70(1.59-1.82) 9.8 1.59 (1.49-1.70)
Mobility

Fully mobile 4.6 1.00 (ref) 4.6 1.00 (ref) 4.7 1.00 (ref) 4.9 1.00 (ref)

Slightly limited 9.8 2.26(2.13-2.40) 7.7 1.74(1.63-1.85) 7.7 1.70(1.60-1.80) 8.0 1.69 (1.59-1.79)

Very limited 20.8 5.50(5.18-5.83) 11.8 2.79(2.61-2.98) 12.9 3.01(2.82-3.20) 12.9 2.89(2.72-3.08)

Immobile/ 41.7 15.0(12.9-17.5) 17.4 4.40(3.70-5.23) 20.8 5.36(4.55-6.30) 21.7 5.40(4.60-6.34)

Bedridden

Note: Statistically significant values (p < .001) are reported in italics.

3Grade O (“not applicable to judge”) excluded.

bGrade 0 (edentulous individuals) excluded.

‘Grade O (individuals without dentures) excluded.
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Gums® Teeth® Dentures® Saliva Swallowing
% OR (95% ClI) % OR (95% Cl) % OR (95% Cl) % OR (95% ClI) % OR (95% ClI)
8.9 - 27.4 - 15.9 - 9.1 - 12.8 -
12.0 1.58(1.47-1.70) 32.3 1.38 (1.31-1.4¢) 22.6 1.66(1.50-1.83) 8.4 0.91 (0.84-0.98) 15.3 1.30
(1.22-1.39)
9.7 1.25(1.18-1.32) 28.3 1.14(1.10-1.19) 16.6 1.13 (1.06-1.21) 8.9 0.97 (0.92-1.02) 12.9 1.07
(1.02-1.12)
79 1.00 (ref) 25.6 1.00 (ref) 14.7 1.00 (ref) 8.8 1.00 (ref) 11.0 1.00 (ref)
7.4 0.94 26.7 1.06 (0.99-1.13) 15.4 1.03 (0.94-1.13) 10.0 1.12(1.03-1.21) 11.8 1.10
(0.85-1.04) (1.02-1.18)
8.4 1.00 (ref) 25.2 1.00 (ref) 14.7 1.00 (ref) 9.6 1.00 (ref) 12.5 1.00 (ref)
9.7 1.17(1.11-1.23) 314 1.36(1.31-1.41) 18.8 1.34(1.26-1.42) 8.1 0.84(0.80-0.88) 13.4 1.09
(1.04-1.13)
11.4 1.34(1.25-1.44) 31.8 1.26(1.19-1.34) 20.4 1.30(1.19-1.42) 14.5 1.69 (1.58-1.80) 21.0 1.70
(1.60-1.80)
8.7 1.00 (ref) 271 1.00 (ref) 16.5 1.00 (ref) 9.1 1.00 (ref) 13.6 1.00 (ref)
8.5 0.97 (0.92-1.03) 26.5 0.97 (0.93-1.01) 14.3 0.85 (0.79-0.90) 7.7 0.83(0.79-0.88) 10.5 0.75
(0.71-0.79)
8.3 0.95 26.5 0.97 (0.92-1.02) 14.4 0.85(0.78-0.93) 7.6 0.81 (0.76-0.88) 8.5 0.59
(0.88-1.02) (0.55-0.63)
6.9 1.00 (ref) 22.3 1.00 (ref) 12.9 1.00 (ref) 6.0 1.00 (ref) 7.8 1.00 (ref)
10.0 1.52(1.44-1.59) 30.9 1.56(1.50-1.61) 17.9 1.47 (1.38-1.55) 10.3 1.79(1.71-1.89) 15.7 2.20
(2.10-2.30)
15.6 2.51(2.31-2.74) 414 2.45(2.30-2.62) 25.5 2.30(2.07-2.55) 22.6 4.58 (4.25-4.93) 30.8 5.25
(4.90-5.63)
19.4 3.27(2.70-3.96) 41.0 2.41(2.04-2.85) 30.0 2.88(2.24-3.70) 30.6 6.91(5.89-8.10) 35.5 6.49
(5.52-7.63)
5.2 1.00 (ref) 17.8 1.00 (ref) 114 1.00 (ref) 9.0 1.00 (ref) 11.4 1.00 (ref)
8.7 1.71(1.60-1.83) 28.0 1.79 (1.72-1.87) 16.7 1.56 (1.46-1.67) 8.1 0.90 (0.85-0.95) 11.9 1.06
(1.01-1.11)
14.5 3.06(2.86-3.28) 38.6 2.90(2.76-3.04) 22.9 2.31(2.14-2.50) 11.3 1.30(1.22-1.38) 16.9 1.58
(1.50-1.67)
6.5 1.00 (ref) 21.9 1.00 (ref) 13.7 1.00 (ref) 5.9 1.00 (ref) 5.7 1.00 (ref)
8.9 1.40(1.32-1.48) 29.0 1.46(1.41-1.52) 16.4 1.24(1.16-1.31) 9.9 1.75(1.66-1.85) 13.7 2.61
(2.47-2.76)
14.6 2.45(2.30-2.60) 38.9 2.27 (2.17-2.37) 21.4 1.72 (1.60-1.85) 15.3 2.88(2.72-3.05) 28.8 6.67
(6.32-7.05)
21.5 3.91(3.30-4.63) 45.8 3.02 (2.60-3.50) 26.6 2.28(1.71-3.04) 25.8 5.52(4.75-6.41) 51.3 17.4

(15.1-20.1)
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because the number of dependent older people living at home with
the support of home care is increasing (National Board of Health
& Welfare, 2019). The implementation of SA and ROAG in nursing
homes, home care and hospitals can play an important role in this
direction. This new way of working may improve the quality and in-
crease cooperation between dentistry and nursing care (Zenthofer
etal., 2014).

This study shows that ROAG-J was used relative frequently in
Sweden in nursing homes, since half of all residents had at least one
oral assessment registered. However, there was a large difference
in the use of ROAG-J between the Swedish regions (28%-90%). The
reason may be that ROAG-J is optional in SA.

The use of ROAG-J increased fourfold between 2012-2013. This
high increase in ROAG-J assessments between these years was cer-
tainly partly due to a state performance compensation to the regions
between 2012-2014 for using SA and performing risk assessments
and planning preventive actions and follow-ups (Ministry of Health
and Social Affairs 2013). Since 2014, in the absence of funding from
the government, the ROAG-J assessments have almost stagnated
and there are major differences in risk assessments across regions.
The government funding for ROAG-J assessments may have been
the main motivator factor for some regions together with lack of
understanding of the purpose of the ROAG-J instrument. However,
in densely populated regions an increase in ROAG-J assessments
after 2014 was found. To reduce the negative trend in many of the
regions, the importance of risk assessments has to be emphasized
by dental care, nursing and medical care, and that this is done in
collaboration.

The study also shows that the oral assessment over time (2011-
2018) was more frequently used together with the risk assessments
for falls, pressure ulcers and malnourishment in SA. This is a wel-
come result, which hopefully reflects that oral health is more and
more becoming a part of the general health regime in nursing care
settings.

In the present study, the main findings were that poor oral health
conditions were detected in 42% of the residents living in nursing
homes in Sweden. Among these, 13% of the residents had one
or more grade 3 in ROAG-J, meaning need of contact with dental
care service or a physician. The results show a somewhat higher
percentages of risk in comparison with the results from a study by
Johansson et al., (2016) analysing ROAG-J data from one Swedish
municipality, where less than one third of older people were con-
sidered to have oral problems (Johansson et al., 2016). In a recent
study by Andersson et al., (2017) examining oral health (not with
ROAG-J) of about 20,000 residents (aged 65 + years), receiving
domiciliary dental care by dental hygienists or dentists in nursing
homes in Sweden, as many as 68% were found to have manifest car-
ies and 90% had moderate to high risk for periodontitis (Andersson
et al., 2017). Thus, those results and others (Andersson, Westergren
et al., 2002; Holmén et al., 2012; Strémberg et al., 2012) are in con-
flict with the results of the SA quality register from the present study
and the study by Johansson et al., (2016). The result of the present
study showed for the item “teeth” that 73% had a registered grade

1, meaning clean teeth with no visible coating or food debris, and
for the item “gums,” 91% had registered grade 1, healthy light red
and solid gums. Based on clinical experience, these results may seem
unlikely. Since the study by Andersson et al., (2017) also was a large-
scale study but the clinical examinations were performed by dental
professionals and with more resources and not by nursing staff with
brief education and few resources (at the best a mouth mirror and
flashlight), their results probably can be considered more reliable for
dependent older residents in nursing homes in Sweden.

The difference in findings between nursing staff and dental
professionals could indicate that many oral problems of dependent
older people are not detected by nursing staff using the oral assess-
ment instrument. Oral problems that go undetected could lead to
pain and nutrition difficulties and have an impact on general health
and the quality of life for the already sick and dependent older adults
(Glick et al., 2016). The conflicting results about detected oral health
problems between nursing staff and dental professionals can prob-
ably be explained by nursing staff's lack of knowledge about oral
health, uncertainty when examining the oral cavity and discomfort
performing oral hygiene on old people (Miegel & Wachtel, 2009;
Wardh et al., 1997; Wardh et al., 2012). Also, the ROAG-J data in SA
are registered by many different nurses and the training in ROAG-J
may be inadequate, in the sense that it is too short and almost always
lacks practical training and follow-up. To be able to assess oral health
adequately, nursing staff need support from dental care and exten-
sive skills development in oral health. Oral health must become part
of the general health in nursing care.

In a study by Andersson et al., the ROAG assessment showed
moderate to good inter-rater reliability between a dental hygienist
and a well-trained Registered Nurse (Andersson, et al., 2002). When
inter-rater reliability was low, the Registered Nurse had assessed a
better oral score than the dental hygienist (Andersson, et al., 2002;
Andersson et al., 1999). In another study by Konradsen et al., poor
or fair reliability of ROAG between nurses was shown (Konradsen
et al., 2014). In that study, the Registered Nurses had not received
any training in performing the assessment, only visual guides show-
ing oral health problems and a healthy mouth. Ribeiro et al. (2014)
conducted a more developed training programme (approximately
5 hr) for the use of ROAG and then tested the validity and reproduc-
ibility of the instrument. The reproducibility was good for almost all
categories (Ribeiro et al., 2014). These studies point to the impor-
tance of ensuring in future that non-dental healthcare professionals
are well trained and provided sufficient training in oral health and
in the use of the oral health assessment to ensure good validity and
reliability of the instrument.

The results of the present study showed that more oral health
problems were registered in the youngest age group (65-74 years)
compared with the older age groups in nursing homes. This may
seem surprising, since being younger, they ought to have better oral
health. The results showed also that the youngest group had more
natural remaining teeth, more limited mobility, more severe neu-
rophysiological problems, and poorer physical condition and used

more drugs like sedatives, antidepressants and antiparkinsonians.
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The reason could be that people in this group also had previously
been living in a nursing home due to long-term illness, but only now
had reached 65 + years and been included in this 65- to 74-year-old
group. Long-lasting illnesses such as Parkinson's disease, mental ill-
ness and alcohol-related diseases often affect oral health negatively
(Kisely et al., 2011; Petersen et al., 2005).

More oral health problems were registered for individuals
with general health problems than those without. This was evi-
dent for neurophysiological problems, underweight, poor physical
condition and limited mobility. Limitations, both functionally and
mentally, often lead to inability to perform the daily routines like
tooth brushing. Help with daily preventive oral actions from staff
in nursing homes often are needed to avoid oral health problems.
Studies show, however, that most of the dependent residents in
nursing homes, who have difficulty in maintaining good oral health
by themselves, do not get assistance from health professionals
with their daily oral hygiene (Forsell et al., 2009). With the use of
SA and ROAG-J, oral health may become a natural part of nursing
care of older dependent adults, as the nursing staff become more
experienced and accustomed to the oral cavities of those in their
care.

In an ongoing study using the same national register data from
SA, the authors investigate whether the implemented preventive
actions in ROAG-J have a positive effect on oral health over time. It
is important to evaluate such an already existing and implemented
instrument in nursing homes in Sweden. There is a need to explore
the effect of the preventive actions and whether improvements are
necessary for making ROAG-J become more efficient in nursing care

of older people.

7 | CONCLUSION

In the present study, significantly poorer oral health was found
among individuals who were more care-dependent, which indi-
cates a need for help and improvement of oral care in this group.
In contrast to other recent studies, where dental professionals had
conducted the examinations on older residents in nursing homes,
this study showed in general fewer oral health problems. This may
indicate a need for improved training and education of nursing staff
in the use of the ROAG-J to ensure good reliability and validity of

the instrument.

8 | RELEVANCE TO CLINICAL PRACTICE

Oral health assessments in nursing care might be valuable to help
health professionals detect need of oral prevention and care in
older adults who are ill and/or functionally dependent and to help
them to maintain regular contact with dental services. This way of
working may improve the quality of care and increase collabora-
tion between dentistry and nursing care. By routinely carrying out

ROAG-J assessments in nursing care of older people, nursing staff
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can become experienced and accustomed to inspecting the oral
cavity. Hopefully, then, the mouth may come to be a natural part
of nursing care in a way that it now rarely is. However, this study
indicates a need of better training to improve the quality of the

assessments.
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