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ABSTRACT
Aims: With increasing age, the proportion of older individuals visiting a dental clinic decreases. The
aim was to gain insight into a) whether frailty or dental status were associated with visiting a dental
clinic and b) their perceived barriers to accessing oral health care.
Methods: Individuals eligible for the yearly influenza vaccination in Winschoten, The Netherlands, were
invited to participate in a questionnaire survey about dental visits and perceived barriers to such visits.
Results: A total of 1027 individuals aged 60þ completed the questionnaire � 80% of the non-frail,
71% of the mildly frail and 60% of the moderately to severe frail individuals visited a dental clinic in
the previous year. Dental status was the crucial determinant for not visiting a dental clinic. Edentate
individuals were more likely to drop out of the dental care system than dentate individuals or individ-
uals with partial prostheses. A higher proportion of moderately and severe frail people were edentate
than non-frail or mildly frail people. Barriers to visiting a dentist were making an appointment, costs,
and services available. Conclusions: Dental clinicians should pay attention to the barriers that they can
influence. The influenza vaccination seems to be an interesting momentum for identifying people who
have dropped out of the oral healthcare system.
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Introduction

The population of the European Union was 447.2 million on
1 January 2021, and the estimated proportion of individuals
aged 65 or over in the EU has been projected to rise from
21% in 2021 to 31% in 2100; and from 6% to 15% in those
aged 80þ years [1]. Similar or even stronger demographic
trends are seen in the Netherlands: the proportion of over-
65s is expected to increase from 19% in 2019 to 26% in
2040 and that of very old people (>80 years) from 24% to
33% of the group of over-65s [2]. As people grow older,
good health and vitality become challenging. Older adults
are at risk in becoming frail and in becoming care depend-
ent. Frailty is defined as a state in which older adults are
more or less vulnerable to changes in health status. Since
frailty develops as a consequence of age-related decline in
multiple physiological systems [3] and the number of older
individuals is estimated to increase, the number of older indi-
viduals with frailty will therefore increase in the future. Since
frailty is associated with poor oral health [4–7] the number
of individuals with poor oral health will increase. In addition
older individuals in The Netherlands retain more of their nat-
ural teeth with the consequence that dental treatment
changes to more advanced oral care [8]. It is widely recog-
nised that good oral health contributes to good general
health, well-being, and quality of life [9–11].

In The Netherlands in 2019, 73% of 65–75 year-olds and
55% of over-75s visited an oral health professional (dentist
or oral hygienist) at least once a year compared to 76% of
65–75 year-olds and 84% of over-75s visiting a general med-
ical practitioner (GP) [12]. All over the world similar behav-
iour of older people towards professional oral healthcare is
reported [13–16]. Thus, with increasing age, the proportion
of older individuals visiting a GP increases whilst the propor-
tion visiting an oral health professional decreases [17]. The
healthcare system in the Netherlands is regulated by the
Care Insurance Act, which ensures that every Dutch citizen
gets access to a basic package of healthcare. The basic pack-
age has a broad scope including most essential medical care,
medicines and medical devices [18]. Oral healthcare for
adults (18 years and over) is, however, not covered. Adults
must pay their oral healthcare costs personally or they may
take out additional oral health insurance to cover (some of)
these costs [18]. Reasons for lack of regular dental visits
among older individuals seem to be multifactorial, with
financial barriers, cognitive impairment and immobility as
putative factors [19–22].

As the population proportion of older (frail) individuals is
increasing and the proportion of older individuals visiting an
oral health professional decreases with increasing age [12]
the aim of this study was to explore whether dental status
and/or level of frailty in older individuals influenced the
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dental attendance rate and which barriers they perceived to
accessing oral care.

Materials and methods

This survey is reported according to the STROBE guidelines
[23]. The study was carried out in Winschoten (in north-east-
ern Netherlands), with 18,190 inhabitants, of whom 26%
were 65 years and older [24].

To access (frail) older individuals who do not visit the
dentist (anymore), we used the momentum associated with
influenza vaccination that is part of the National Program on
Influenza Prevention (NPG), in which the Minister of Health,
Welfare and Sport determines which groups of patients are
eligible [25]. In short, the influenza vaccination is offered free
of charge to people aged 60 years and over and to younger
people with specified medical conditions or younger people
who are working in de patient related healthcare system.
Annually, about 6 million people nationwide are invited to
have influenza vaccination, usually given by their GP. In The
Netherlands in 2019, 53% of the target group was vaccinated
for influenza. The highest vaccination rate (71%) was among
people aged 65 years or older with a medical indication; the
lowest rate (30%) was among 60–64 year olds without a
medical indication [26].

In Winschoten, 13 general practitioners from three GP
practices offered the influenza vaccination to the target
group. All three GP offices agreed to participate in the pre-
sent study.

In Winschoten, around 10.000 people were 60 years and
older in 2019. Around 71% were estimated to receive the
influenza vaccination (n¼ 7100). The questionnaire about
oral health (care) was distributed at the vaccination venue or
at people’s home when they were not able to meet at the
vaccination venue. A total of 2749 questionnaires were dis-
tributed (a sample of 39%). Informed consent was given by
completing the questionnaire as stated in the letter of
information.

The questionnaire was tailored for this study, using vali-
dated measures (GFI [27], barriers [19]) and was tested
among 20 individuals aged 75 and over. Informed consent
was given in one of the first items of the form, subscription
of the partner, family or caretaker was asked when the par-
ticipant needed help filling out the questionnaire. Questions
were about background, frailty, dental status, time since last
dental visit and barriers for visiting an oral care practice.
Background data collected were age, gender, and education
level, divided into three categories: ‘low’ (only having com-
pleted primary school or having received a lower-level gen-
eral secondary education); ‘middle’ (having completed a
middle-level general secondary school); and ‘high’ (having
completed the highest level general secondary school, high
school or university). Frailty was measured by means of the
Groningen Frailty Indicator (GFI). The GFI is a Dutch validated
questionnaire consisting of 15 questions regarding the phys-
ical, cognitive, social and psychological domains. Each ques-
tion was rated as 0 (negative) or 1 (positive) with a total
score ranging from 0 to 15 [27]. In this study a sum score of

0–3 was considered as not frail, 4–5 as mildly frail, and 6 or
more as moderately to severe frail [28, 29]. Dental status was
categorised in three categories: dentate, edentate, and hav-
ing partial prostheses. Dentate was defined as having natural
teeth/implants with or without fixed prosthetics; partial pros-
theses as having both natural teeth/implants and removable
prosthetics; and edentate as having neither natural teeth nor
implants. Time since last dental visit was dichotomised into
recent (within past 12months) and not recent (>12months
ago). Barriers and facilitators for visiting an oral care practice
were divided into four domains (Table 1): barriers regarding
making an appointment (3 items); regarding physical accessi-
bility (3 items); regarding costs (1 item); and regarding the
services provided by the oral care practice (3 items). A sum
score was calculated for each domain, which was subse-
quently dichotomised into ’no barrier’ (sum score ¼0) or
’one or more barriers’ (sum score �1) present [12].

This study was not subject to the provisions of the
Medical Research Involving Human Subjects Act, meaning
that no ethical approval was needed. The study met all
requirements of the General Data Protection Regulation [30].
Performance was in accordance with the Helsinki
Declaration.

Statistical analyses

Participants younger than 60 years of age were excluded.
Frequency distributions were used to describe the study

sample by dental status, frailty, and time since last dental
visit. Crosstabulations were used and differences were tested
with Pearson Chi Squared (v2) test. Logistic regression analy-
ses were used to determine whether frailty and or dental sta-
tus was associated with visiting a dental clinic recently (in
the past 12month) adjusted for age, gender, and educational
level.

Logistic regression analyses were used for each dental sta-
tus group separately to determine which factors were associ-
ated with visiting a dental clinic recently (in the past
12months). In the first regression model age (in years), frailty
(GFI categorised into not frail, mildly frail and moderately to
severe frail) and educational level (low, medium, high) were
examined. Thereafter, the four domains of barriers (yes/no)
were added separately (models 2 to 5). Odds Ratios (OR) and
95% confidence intervals (CI) were calculated for the three
groups of dental status. All interaction effects were tested
but were not statistically significant and were therefore not
included in the tables presented, p values < .05 were consid-
ered statistically significant. The SPSS (version 25; IBM Inc.,
NY, USA) program was used for statistical analyses.

Results

A total of 1167 people completed the questionnaire, 140
individuals were younger than 60 years and excluded from
further analyses. The response rate was 39%. Of the partici-
pants who completed the questionnaire themselves, 4%
received assistance.
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Table 2 shows the background variables of the respond-
ents. There were statistically significant differences in age,
educational level, dental status and frailty between the indi-
viduals who recently visited a dental clinic and people who
did not (Table 2).

People who were not frail were more often dentate than
mildly or moderately to severe frail individuals (v2 ¼ 24.530;
df 4; p< .001) (Figure 1).

Mildly frail and moderately to severe frail people had vis-
ited a dental clinic less frequently in the previous 12months
than non-frail people: 60% of the moderately to severe, 71%
of the mildly frail and 80% of non-frail people (v2 ¼ 30.064;
df 2; p< .001).

Of the dentate individuals (n¼ 464), 96% had visited a
dental clinic in the previous 12months, 82% of the group
with partial prosthesis (n¼ 314) and 17% of the edentate
group (n¼ 201) (v2 ¼ 477.086; df 2; p< .001).

Figure 2 shows that in all three groups of frailty, dentate
individuals visited a dental clinic more often recently than
edentate individuals did.

Table 3 shows that dental status was the crucial determin-
ant for the odds of not visiting a dental clinic, adjusted for
background variables and frailty; being partially or fully
edentate increased the odds of not visiting a dental clinic
considerably.

Of both the dentate individuals (n¼ 454) and the individ-
uals with a partial prosthesis (n¼ 257) 10% indicated that

struggles with making an appointment was a barrier for visit-
ing a dental clinic compared to 16% of the edentate individ-
uals (n¼ 69). Physical accessibility was a barrier for 6% of the
dentate individuals (n¼ 458), for 12% of the individuals with
a partial prosthesis (n¼ 273) and for 13% of the edentate
individuals (n¼ 71). Costs played a role in actually visiting a
dental clinic in 5% of dentate (n¼ 440), 2% with a partial
prosthesis (n¼ 240) and 12% of edentate (n¼ 67) individuals.
Barriers regarding service were indicated by 33% of the den-
tate individuals (n¼ 459), by 24% of the individuals with a
partial prosthesis (n¼ 275) and by 46% of the edentate peo-
ple (n¼ 46). Looking in detail it was a lack of a reminder for
their appointment that was mostly accountable for this last
barrier. Few edentate respondents (n¼ 67–71) completed the
questions about barriers.

Tables 4a, b and c show the findings of the logistic
regressions with recent dental check-ups as the outcome
measure for, respectively, dentate individuals, individuals
with partial prosthesis and edentate individuals. The ques-
tions on barriers had few responses from edentate individu-
als, with only one person being high educated, the reason
for the zero values in model 2–5. Adjusted for age, frailty
and educational level, barriers regarding making an appoint-
ment, costs, and services available were identified as import-
ant in dentate individuals, the barrier of making an
appointment in individuals with partial prostheses and the
barrier regarding service in edentate individuals.

Table 1. Barriers and facilitators to going to a dental clinic.

Items

Barriers regarding making an appointment I have difficulties scheduling an appointment
I have difficulties in actually making the appointment
I find it hard to justify myself going to the dentist

Barriers and facilitators regarding physical accessibility The distance to the dentist is problematic
I can get to the dentist independently without help from others (eventually

with the use a cane, walker or wheelchair)
The dental office is easily accessible to me (with regard to obstacles,

entrances, stairs, etc.)
Barriers regarding costs The costs of a dental visit are a barrier for me to go
Barriers and facilitators regarding the service provided

by the oral care practice
I can easily get to the dentist during opening hours
I am always notified by the dentist before the next appointment
The staff at the dental clinic are friendly

Table 2. Background variables of the respondents with regard to the recentness of their dental visit.

Dental visits

Total Recent Not recent p

Age
n; mean (sd) 995; 72.5 (7.0) 751; 71.9 (6.9) 244; 74.3 (7.0) ���

Gender
Male n (%) 472 (47.6) 361 (48.3) 111 (45.5)
Female n (%) 520 (52.4) 387 (51.7) 133 (54.5)

Education
Low n (%) 325 (36.3) 204 (29.8) 121 (57.3)
Middle n (%) 333 (37.2) 270 (39.5) 63 (29.9)
High n (%) 237 (26.5) 210 (30.7) 27 (12.8) ���

Dental status
Dentate n (%) 464 (47.4) 445 (60.3) 19 (7.9)
Partial prosthesis n (%) 314 (32.1) 258 (35.0) 56 (23.2)
Edentate n (%) 201 (20.5) 35 (4.7) 166 (68.9) ���

Frailty
Not frail n (%) 671 (68.4) 537 (72.7) 134 (55.4)
Mildly frail n (%) 156 (15.9) 110 (14.9) 46 (19.0)
Moderately to severe frail n (%) 154 (15.7) 62 (12.4) 62 (25.6) ���

���p< .001.
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Discussion

This study aimed to explore whether dental status and/or
level of frailty influenced dental attendance in older individu-
als and which barriers older people perceived for visiting a
dental clinic. The momentum associated with the influenza
vaccination proved to be a potentially good option for moni-
toring accessibility to oral health care among older (frail)
individuals. Age, educational level, dental status and the

degree of frailty were separately associated with dental
attendance. These results were in line with the literature
[31–34]. In our study was dental status (being edentate)
adjusted for frailty, age and educational level the crucial
determinant for not visiting a dental clinic.

One could hypothesise that the most vulnerable people
probably are missing in the study population. We assume
that this selection bias has however a limited effect since
people who were too frail to meet at the vaccination venue
were vaccinated at home by their own GP’s. The GP handed
the questionnaire then to the individual. Since just 4% of the
participants received assistance to fill out the questionnaire
we assume that most part of the respondents were cogni-
tively able to respond to the questions. Nevertheless, some
underestimation could not be ruled out.

Since this research took place just in one place
(Winschoten), the findings may not be representative for the
Netherlands, as the ageing rate of Winschoten is higher than
in the rest of the Netherlands (26% vs. 19%) [35]. The bar-
riers mentioned will depend, among other things, on the
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Figure 1. Dental status by frailty.
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Figure 2. Dental status by frailty and recentness of dental visits.

Table 3. Logistic regression analysis of predictors of not recently visiting a
dental clinic (n¼ 869)a.

Dependent variable: not recently visiting a dental clinic

B SE OR 95% CI p

Dental status (ref. dentate)
Partial prosthesis 1.49 0.31 4.43 [2.41; 8.15] ���
Edentate 4.58 0.34 97.43 [50.34; 188.55] ���
Frailty (ref. not frail)
Mildly frail 0.47 0.30 1.60 [0.88; 2.9]
Moderately to severe frail 0.44 0.31 1.55 [0.85; 2.82]

aCovariates included: age, gender, educational level.
OR: odds ratio; CI: confidence interval; ���p< .001.
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variety of treatments offered (costs) but also on the way
dental clinics are organised practically (for example, the ease
for older individuals to schedule an appointment and the
services offered by the dental clinic, such as sending
appointment reminders etc). Therefore, the barriers may not
have the same effect everywhere. However, our findings pro-
vide a good picture of the barriers that may play a role in
the drop-out from oral care amongst older individuals.

A large proportion of people who had not visited the
dental clinic in the last 12months were edentate. The ques-
tion about the dental visit mentioned ‘a dentist’ and not an
oral hygienist or dental prosthetist. This might have caused
some bias since edentate people in The Netherlands can also
visit a dental prosthetist. However, this potential bias is
assumed to be of low influence since oral health care in
Winschoten is delivered by multidisciplinary teams (plus one
independent oral hygienist and one dental prosthetist) and
that the job title ‘dentist (tandarts)’ in spoken Dutch refers to
all dental professionals.

Lastly, as in most questionnaire-based research, response
bias in the form of socially desirable answers cannot
be excluded.

In our study, the perceived barriers differed by dental sta-
tus - in dentate individuals barriers were making an appoint-
ment, cost, and services; in participants with partial
prostheses it was making an appointment, and in edentate
people the major barrier was services. The confidence inter-
vals at the estimates of the perceived barriers in dentate
individuals and in individuals with partial protheses were
wide. It appears that the main reason for the wide confi-
dence intervals may be attributed to relatively small numbers
within some of the cells of the 2� 2 contingency table. The
response to the statements about the barriers to visiting a
dental practice was very low among edentate participants
This is logical, as it is difficult to answer questions about
accessibility or barriers when one has not visited a dental
clinic for a long time. This low number of people was the
reason for the wide confidence intervals in Table 4c. It is

Table 4a. Logistic regression with recent dental check-up as outcome measure among dentate individuals with age, frailty, educational level and perceived bar-
riers as determinants.

Model 1 (n¼ 425)a Model 2 (n¼ 414)b Model 3 (n¼ 417)c Model 4 (n¼ 403)d Model 5 (n¼ 418)e

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age 0.92 [0.84; 1.01] 0.96 [0.85; 1.07] 0.89� [0.8; 0.99] 0.89� [0.80; 1.00] 0.92 [0.83; 1.02]
Frailty (ref. not frail)
Mildly frail 0.32 [0.04; 2.51] 0.38 [0.04; 3.22] 0.41 [0.05; 3.29] 0.43 [0.05; 3.57] 0.48 [0.06; 3.92]
Moderately to severe frail 0.46 [0.06; 3.58] 0.27 [0.03; 2.36] 0.58 [0.07; 4.68] 0.19 [0.02; 2.17] 0.68 [0.08; 5.58]

Educational level (ref. high)
Low 0.97 [0.29; 3.28] 0.71 [0.17; 3.08] 0.82 [0.21; 3.24] 0.49 [0.11; 2.28] 0.83 [0.21; 3.27]
Middle 0.48 [0.14; 1.59] 0.45 [0.11; 1.85] 0.40 [0.1; 1.56] 0.38 [0.09; 1.50] 0.41 [0.11; 1.60]

Barriers
Making an appointment 14.55��� [4.12; 51.33]
Physical accessibility 1.17 [0.14; 9.84]
Costs 25.24��� [5.83; 109.28]
Service 6.87�� [1.87; 25.25]

OR: odds ratio; CI: confidence interval; �p< .05, ��p< .01, ���p< .001.
aModel 1: independent variables age, frailty and educational level.
bModel 2: independent variables age, frailty, educational level plus the perceived barriers regarding making an appointment.
cModel 3: independent variables age, frailty, educational level plus the perceived barriers regarding physical accessibility.
dModel 4: independent variables age, frailty, educational level plus the perceived barriers regarding costs.
eModel 5: independent variables age, frailty, educational level plus the perceived barriers regarding service.

Table 4b. Logistic regression with recent dental check-up as outcome measure among individuals with partial prosthesis with age, frailty, educational level and
perceived barriers as determinants.

Model 1 (n¼ 269)a Model 2 (n¼ 217)b Model 3 (n¼ 233)c Model 4 (n¼ 207)d Model 5 (n¼ 234)e

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age 1.05 [1.00; 1.11] 1.08 [0.98; 1.19] 1.07 [0.97; 1.17] 1.02 [0.92; 1.12] 1.07 [0.98; 1.17]
Frailty (ref. not frail)
Mildly frail 2.91� [1.27; 6.67] 2.31 [0.39; 13.49] 1.46 [0.27; 8.02] 2.17 [0.39; 12.13] 1.62 [0.30; 8.76]
Moderately to severe frail 2.57� [1.10; 6.00] 3.41 [0.79; 14.8] 2.76 [0.68; 11.11] 2.32 [0.42; 12.84] 3.52 [0.89; 13.88]

Educational level (ref. high)
Low 9.13�� [1.95; 42.67] 1.26 [0.21; 7.48] 2.73 [0.44; 17.00] 1.47 [0.26; 8.49] 2.12 [0.36; 12.64]
Middle 4.89� [1.03; 23.14] 1.04 [0.17; 6.28] 1.45 [0.22; 9.50] 0.53 [0.07; 4.05] 1.07 [0.17; 6.61]

Barriers
Making an appointment 6.83� [1.55; 30.09]
Physical accessibility 2.07 [0.46; 9.31]
Costs 0.00 [0.00; 0.00]
Service 1.82 [0.49; 6.74]

OR: odds ratio; CI: confidence interval; �p< .05, ��p< .01.
aModel 1: independent variables age, frailty and educational level.
bModel 2: independent variables age, frailty, educational level plus the perceived barriers regarding making an appointment.
cModel 3: independent variables age, frailty, educational level plus the perceived barriers regarding physical accessibility.
dModel 4: independent variables age, frailty, educational level plus the perceived barriers regarding costs.
eModel 5: independent variables age, frailty, educational level plus the perceived barriers regarding service.
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assumed that edentate individuals themselves do not (or no
longer) see the benefit and necessity of an oral care consult-
ation, as they have no natural teeth [36]. Edentate individuals
should, however, be informed about the benefits of a
healthy mouth. In a follow-up project, it is important to iden-
tify the barriers for this edentate group. Focus group discus-
sions may be an appropriate method to explore the barriers
amongst edentate people further [37].

The future expectation is that the drop-out from oral care
amongst older individuals will decrease; as those with a full
or partial natural dentition will increase in proportion. Our
findings showed that the care drop-out rate among dentate
participants was lower than among edentate patients regard-
less of their frailty.

Important barriers were making an appointment at the
dental clinic, costs, and dental clinics’ services. Within the
dental profession, it is often assumed that frail patients no
longer come to an oral health consultation because of prob-
lems with physical accessibility and/or mobility. Previous
research showed that experiencing problems with making an
appointment played a more important role than (reduced)
mobility, corresponding to the present findings [19]. This bar-
rier lies, however, within the sphere of influence of the oral
healthcare provider. After all, actively contacting patients
and/or sending reminders will putatively reduce these bar-
riers. Of course, mobility problems may play a role, at least
in people who receive the influenza vaccination at home
because they are, in many cases, too frail to visit neither a
GP’s office nor a dental practice. A home visit by the oral
health care provider could be an alternative approach. A
Dutch guideline has recently been developed for home visits
by oral care providers [38]. It is reasonable to expect that
people who went to get the influenza vaccination on loca-
tion and had to wait in a queue will also be able to physic-
ally visit an oral healthcare practice.

The barrier in terms of cost lies outside the oral care pro-
vider’s influence due to the fixed nature of costs in the
Dutch system, unless treatment options are available that
allow for lower costs. However, in The Netherlands, the

influenza vaccination is free of charge and an oral care con-
sultation for adults is not. A dental consultation is paid by
the individual or by voluntarily supplementary insurance - a
possible reason why people go for an influenza vaccination
but not to the oral care practice. The edentate patient has,
however, an advantage over the dentate patient with regard
to costs: a substantial part of the treatment cost for dentures
is reimbursed by the basic insurance (75%-90%); even so,
only 17% of edentate individuals accessed regular oral care.

The findings identified a higher proportion of edentulous-
ness at higher levels of frailty, which has been reported pre-
viously [8,39]. Frailty and dental status appear to be
associated without speculating about causality or the pres-
ence of common risk factors. Therefore, frailty could be sig-
nalled or predicted by oral status and, vice versa. Oral care
professionals and other first-line care providers could alert
each other of the possible frail (oral) situation in which the
patient finds themself. Collaboration between the oral care
provider and the GP should therefore be promoted. A
pharmacist could also play a role; as they have an overview
of an individual’s medication, and polypharmacy is associ-
ated with multimorbidity and frailty [40,41].

The present project is, to our knowledge, the first project
using a population eligible for the influenza vaccination as a
research population in order to map dental visits and their
barriers in older/frail individuals. In The Netherlands in 2019,
53% of the target group was vaccinated for influenza. The
highest vaccination rate (71%) was among people aged
65 years or older with a medical indication; the lowest rate
(30%) was among 60–64 year olds without a medical indica-
tion [26]. Oral care screening during influenza vaccination
seems an opportunity to stimulate cooperation between GPs
and oral care providers; although consideration should be
given as to how the actual referral for oral health care is
done. Does the GP or their representative provide the neces-
sary information/advice regarding oral care and/or does the
GP refer the individual to an oral care provider? To what
extent is it desirable to share electronic patient records
between GPs, pharmacists and oral care providers,

Table 4c. Logistic regression with recent dental check-up as outcome measure among edentate individuals with age, frailty, educational level and perceived bar-
riers as determinants.

Model 1 (n¼ 178)a Model 2 (n¼ 57)b Model 3 (n¼ 59)c Model 4 (n¼ 55)d Model 5 (n¼ 57)e

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age 0.98 [0.92; 1.04] 0.98 [0.91; 1.06] 0.98 [0.91; 1.06] 0.98 [0.89; 1.06] 0.97 [0.89; 1.05]
Frailty (ref. not frail)
Mildly frail 1.27 [0.42; 3.83] 0.89 [0.18; 4.47] 0.76 [0.15; 3.92] 1.25 [0.26; 6.04] 1.29 [0.26; 6.44]
Moderately to severe frail 1.44 [0.52; 3.97] 1.65 [0.45; 5.99] 1.74 [0.48; 6.33] 1.32 [0.33; 5.26] 1.61 [0.42; 6.18]

Educational level (ref. high)
Low 0.33 [0.04; 2.73] 0.00 [0; 0] 0.00 [0; 0] 0.00 [0; 0] 0.00 [0; 0]
Middle 0.16 [0.02; 1.33] 0.00 [0; 0] 0.00 [0; 0] 0.00 [0; 0] 0.00 [0; 0]

Barriers
Making an appointment 1.41 [0.25; 7.84]
Physical accessibility 2.41 [0.46; 12.76]
Costs 8.45 [0.82; 87.01]
Service 3.17� [1.01; 9.99]

OR: odds ratio; CI: confidence interval; �p< .05.
aModel 1: independent variables age, frailty and educational level.
bModel 2: independent variables age, frailty, educational level plus the perceived barriers regarding making an appointment.
cModel 3: independent variables age, frailty, educational level plus the perceived barriers regarding physical accessibility.
dModel 4: independent variables age, frailty, educational level plus the perceived barriers regarding costs.
eModel 5: independent variables age, frailty, educational level plus the perceived barriers regarding service .
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particularly in the areas of chronic diseases, medication and
frailty should be considered? This research was conducted
before the outbreak of the Corona pandemic. In the manage-
ment of the COVID-19 virus, a number of oral care providers
administered COVID vaccinations (not in their dental clinic),
which raises the question of the desirability and feasibility to
involve oral health care providers in annual (influenza) vac-
cination procedures, given their skills and competencies. This
could be beneficial in two ways: more vaccination providers,
which would speed up the vaccination process, and oral
healthcare providers could come into contact with people
who may have lapsed from oral health care. In any case,
development of models for collaboration is needed [42, 43].

Conclusions

The proportion of respondents accessing dental care was
associated with dental status. Edentate individuals were most
likely to drop out of the dental care system. Moderately to
severe frail people were more often edentate than non-frail
or mildly frail people. Dental providers should consider the
barriers which they can influence. The momentum of the
Dutch influenza vaccination process has potential for identi-
fying older people who have dropped out of the oral
health system.
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