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Key points:

e The oral status and clinical oral treatment needs of first-time patients in mobile dental
care in nursing homes were compared between 2010-12 and 2021-23.
e The most recent sample showed less edentulous patients, less untreated caries, and

more dental fillings compared to the previous sample.


mailto:Lynne.janssens@ugent.be

Although the individual clinical treatment needs were lower in the most recent sample
compared to 2010-12, the overall treatment demands for the mobile dental team were
similar because of the higher proportion of dentate patients.

A decomposition analysis showed that the explanatory variables (age, sex, care
dependency and increased reimbursement for healthcare costs) attributed little to the

changes in dental status and treatment needs.
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Abstract:

Objectives: Since 2010, Gerodent has been a comprehensive oral healthcare program including
biannual domiciliary dental care in nursing homes in Flanders, Belgium. Previous research
revealed poor oral health among nursing home residents attending the mobile clinic. The
objective of this study was to evaluate potential changes in the oral health needs of patients
receiving domiciliary dental care, thus providing insights for future cohorts.

Design: This study compares the oral health status and treatment needs of two cross-sectional
samples.

Setting and participants: First-time patients attending the mobile dental clinic in nursing homes,
collected a decade apart.

Methods: Generalized estimating equations were used to compare both samples (S1: 2010-12,
n=1226; S2: 2021-23, n=775). Results were adjusted for age, sex, increased reimbursement for
healthcare costs, number of medications and care-dependency. Differences in oral health
outcomes were decomposed in a component attributed to the explanatory variables and an
unexplained component using the Blinder—Oaxaca decomposition analysis.

Results: There were statistically significant lower edentulism rates in S2 (28%) than S1 (42%;
OR 1.82; 95%CI:1.34-2.47). Among dentate patients, S2 had a significantly lower caries
prevalence (S1:70% versus S2:53%; OR=0.55; 95%CI:0.44-0.69) and a significantly higher
mean of filled teeth (S1:1.5 versus S2:2.8; RR=1.82; 95%CI:1.58-2.09). In the dentate sample,
77% of S1 and 54% of S2 residents required extractions and/or restorations (OR=0.72;
95%CI:0.53-0.98). The decomposition analysis showed that the change in explanatory
variables attributed little to the shift in dental status. The explained component accounted for
only 13.5% of the total risk difference in edentulism (BCa 95%CI:-0.6%-30.6%).

Conclusion and Implications: From 2021 to -23, more dentate care home residents consulted

Gerodent with more natural teeth per person, showing lower levels of untreated disease,
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maintaining dental team treatment demands comparable to 2010-12. These findings underscore
the continued urgency for structured and accessible dental service provision for nursing home

residents.

Introduction

Nursing home residents often experience poor oral health and difficulty accessing oral
healthcare services.") Access to oral health services for care dependent older adults is often
hindered by physical disabilities including mobility impairments, cognitive deterioration,
various comorbidities and a low willingness of dental professionals to provide care to them.
Poor oral health negatively impacts the quality of life of older adults, affecting their ability to
eat, speak, and interact socially. Moreover, it is a risk factor for various systemic diseases
such as aspiration pneumonia in frail older adults. - Domiciliary dental care, defined as
dental care provided outside of a dental office, usually in the patient's place of residence, is an
established safe and cost-effective alternative to standard care and increases accessibility to
professional oral care. !9 This form of care is predominantly provided for care dependent
older adults (residing in a nursing home or home-dwelling) when their physical or cognitive
condition prevents them from visiting a dental practice.

Gerodent, a comprehensive oral healthcare program initiated in 2010 in Flanders, Belgium,
offers domiciliary dental care for nursing homes through a mobile dental team of general
dentists, oral hygienists, and dental assistants. Oral care is offered to all nursing home residents
in long-term stay experiencing difficulties to access regular dental care. Mobile dental
equipment is installed within the nursing home. The dental team collaborates with the
Gerodontology department at Ghent University, receiving training in oral care for frail older

adults. Belgium does not currently offer a formal specialization in geriatric dentistry. Curative
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and preventive oral care for the residents is combined with a preventive implementation plan at
nursing home level and education for the care staff. ®!12) Prior research conducted between
2010 and 2012 revealed a high prevalence of untreated dental disease among the residents who

attended the dental domiciliary care program. (1

This study aims to compare the oral health status and treatment needs of the nursing home
residents attending domiciliary dental care in 2010-12, with that of patients a decade later, in
2021-23. The primary rationale for comparing these two distinct samples was to evaluate
whether there have been significant changes in the oral health needs of first-time patients
presenting at the mobile dental clinic in nursing homes. If such changes are identified, they
could hold implications for clinicians and policymakers by providing insights into the oral
health requirements of future cohorts of this growing demographic. These findings could serve
as evidence to advocate for policies that ensure the provision of adequate oral health care for

frail older adults, a service that remains structurally unavailable in many countries. (1

Materials and methods

Design

This study compared two cross-sectional samples of first-time domiciliary dental care patients
residing in nursing homes, with one sample collected from 2010 to 2012 and the other from

2021 to 2023.

Sample

The description of the first sample (S1) was published in 2017 by Janssens B. et al. and

consisted of a retrospective analysis of the oral health records of all the nursing home residents
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attending the mobile care clinic ‘Gerodent’ for the first time, between October 2010 and April
2012. All first-time patients were included in the initial sample, except for patients with
incomplete records due to care-resistant behavior. !* Data for the current study sample (S2)
were collected from the 52 Gerodent nursing homes. These data included all nursing home
residents visiting as a patient for the first time, after providing informed consent, between July
2021 and February 2023, and were extracted from their oral health records (CareConnect
Dentist, Corilus nv.). If a patient was unable to provide informed consent due to cognitive
decline, a legal representative was contacted. The study was approved by the Ethics Committee
Ghent University Hospital (B6702020000924). All nursing home residents attended the mobile
dental clinic on a voluntary basis, or in case of cognitive impairment, upon request of family

members or care staff.

Measures

The oral care records included socio-demographic data, oral health status and oral treatment
need(s) assessment. Demographic data comprised age, gender and place of residence (in this
case nursing home). The physical and cognitive status of residents was assessed by the care-
dependency scale ‘KATZ index of Independence in Activities of Daily Living’ which is
mandatory in nursing homes in Flanders. The physical and cognitive capacity of every resident
is evaluated based on the following criteria and scored on a scale by a nurse: washing, dressing,
transfers, visits to the toilet, continence, help with eating and orientation in space and time. !>
This scale goes from Katz O, nearly physically and cognitively independent to Katz C,
dependent for clothing and bathing, for transferring and toileting, and for eating and/or due to
incontinence and/or cognitively dependent with disorientation in space and time. Katz Cd is
chosen for cognitively dependent persons, officially diagnosed with dementia by a neurologist,

psychiatrist or geriatrist. For the analysis, the residents were categorized into three levels of
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care dependency: low (KATZ O and A), medium (KATZ B) and high (KATZ C and Cd,
Appendix Table 1). The number of medications was extracted from their digital medication
record. The eligibility for increased reimbursement for healthcare costs (IRHC) was recorded
as a socio-economic explanatory variable. In the Belgian healthcare system, persons with an
income below a certain threshold are entitled to IRHC to improve the accessibility of healthcare

services.

Data collection

The data from this study were extracted from the electronic dental patient records. The oral
health professionals of the Gerodent team, consisting of seven dentists and two oral hygienists,
performed the oral assessments. One dentist was active both in the assessments of the initial
sample and the most recent sample. They used a fully equipped mobile dental unit with a
portable overhead light and a mobile x-ray device (Rextar X-D-041) for the diagnosis of oral
disease. The same protocol for both the S1 and S2 samples was used to assess every new patient
for oral health status and treatment needs. The oral health status included the presence of natural
teeth (maximum of 32 teeth), removable dentures, dental caries, residual roots, filled teeth,
implants and crowns or combinations thereof. Dental caries, as well as other outcome variables,
were scored at tooth level, with visually obvious dental decay in the dentine of the tooth as
threshold. Retained roots were counted as natural teeth, if they were visible in the mouth. The
oral treatment need(s) assessment for natural teeth was based on clinical measures and not on
the self-perceived needs of the patients (see Appendix 1 for natural teeth treatment need
assessment). The total treatment need for natural teeth was the sum of the needed fillings and
extractions. For removable dentures, the clinical assessment by the dentist was combined with
the subjective experience of the patient, using this self-perceived need as the main criterion (see

Appendix 2 for prosthetic treatment need assessment).
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Data analysis

Descriptive analyses were performed for all oral health data and explanatory variables of S2.
Generalized estimating equations (GEE) were used to compare oral health outcomes between
the two separate samples (S1: 2010-12, S2: 2021-23), with the nursing homes as clusters in an
exchangeable correlation matrix. Oral health outcomes were oral health status, removable
dentures, implants, untreated caries, retained roots, filled teeth and oral health needs assessment
for both natural teeth and dentures. Linear, binary logistic or negative binomial models were
applied as appropriate. To reduce possible selection bias, a scale weight variable was added to
all analyses because of a difference in the causes of missing participants in the samples. In the
S1 sample, all patients could be included without informed consent as it was a retrospective
study and regulations concerning patient data were less strict in 2012, whereas in the S2 sample,
informed consent was asked beforehand. This resulted in the exclusion of 719 possible
participants. Inverse Probability Weighting was applied to adjust for the 2021-23 residents who
refused consent for research purposes. The results were adjusted for age, sex, IRHC, number of

medications and care-dependency.

A decomposition analysis was undertaken to assess the size of the direct quasi-cohort effect in
the differences between study groups, opposed to the influences effectuated by the explanatory
variables. Therefore, the difference in oral health outcomes between S2 and S1 could be
decomposed in a component explained by age, sex, care-dependency and eligibility for
increased reimbursement for healthcare costs (IRHC), and an unexplained component using the
Blinder—Oaxaca Decomposition or, equivalently by estimating the ATT (Average Treatment
effect of the Treated).'® Because the residences did not fully overlap between S1 and S2,

residence (nursing home) was not included in the model.
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For the proportion of edentulous residents and the proportion of patients with untreated dental
caries, the explained component was estimated by fitting a logistic regression model to the
complete cases of S2 and computing the average predicted probabilities standardized to the
demographic data of S1 (P1o=E[E(Y | S=1,L) | S =2]) and for the demographic data of S2
(P2) using the plug-in or standardization method.!'” The unexplained component or ATT was
estimated as the difference between the estimated proportion in S1 and Pi2.. For the mean
number of teeth, the same workflow was applied using zero-inflated negative binomial
regression. Non-parametric bias-corrected and accelerated (BCa) bootstrap 95% confidence
intervals around the estimated explained and unexplained components were computed using

the R-function “boot” from the package “boot”. 1¥

SPSS for Windows version 29 (SPSS Inc) and R studio (R Studio Team (2023)) were used for

the analysis.

Results

The study samples S1 and S2 consisted of residents from 23 and 52 nursing homes respectively
with an overlap of 14 nursing homes. S2 consisted of 771 residents (Table 1) and the number
of residents included per nursing home ranged from 1 to 40. S1 consisted of 1226 residents,
with more women and more residents with IRHC than S2. No differences were found in age,

care-dependency, and number of medications between the two samples.

In S2 the proportion of edentulous patients was considerably lower than in S1 (Table 2)
resulting in a higher mean number of natural teeth in S2. Moreover, the proportion of dentate

residents with more than 20 natural teeth was higher in S2 than in S1. In both samples, a similar
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proportion of residents wore dentures. In the group of denture wearers, significantly fewer full

dentures in both jaws were reported in S2 than in S1.

In the dentate sample, no differences were found in untreated dental caries, excluding retained
roots, between the S1 and S2 samples (Table 3). However, the proportion of patients with
retained roots was significantly lower in S2 relative to S1. The proportion of dentate patients
with filled teeth was also notably higher in S2 than in S1, resulting in a higher mean number of

filled teeth per patient in the dentate sample.

Regarding the oral health needs assessment for natural teeth, a significantly lower extraction
need was reported in S2 in contrast to S1 (Table 4). Although no difference was found in the
restorative treatment needs, this still resulted in a considerably lower proportion of patients with
clinical treatment needs (restorative + extractions) for natural teeth in S2 than S1.

For prosthetic treatment needs, S2 also showed lower demands, with lower needs for repair or
rebasing of dentures. Furthermore, all dentate residents were in need of professional dental
cleaning and a preventive recall every six months. Edentate residents were asked to return in

12 months for a dental check-up, if there were no treatment requirements.

For the proportion of edentulous patients, the total risk difference between S1 and S2 (P2-P1)
was decomposed in a component explained by the demographic variables and an unexplained
component (Table 5). The estimated explained component was —1.8% [BCa 95% CI: -3.6% -
0.1%)], and thus the socio-demographic variables age, sex, care-dependency and eligibility
for IRHC, were estimated to account for only 13.5% [BCa 95% CI: -0.6% - 30.6%] of the
total risk difference. An analogous analysis was performed to decompose the difference in

mean number of natural teeth between S1 and S2 (M2-M1). The estimated explained
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component was 0.3 [BCa 95% CI: -0.1 to 0.7]. When looking at the subgroup with natural
teeth, for the estimated proportion of residents with > 1 untreated dental caries, the estimated
component explained by demographic variables is 0.8% [BCa 95% CI: -3.8% to 2.3%]. For
none of the above-described outcomes, the estimated component explained by socio-
demographic variables is attributing significantly to the total difference between S1 and S2,

whereas the estimated unexplained component was significant (p<0.01).

Discussion

This study compared two cross-sectional samples, S1 (2010-2012) and S2 (2021-2023), from
"Gerodent" domiciliary dental care attendees. Lower numbers of edentulous residents and
untreated dental caries, including retained roots, were observed in S2, accompanied by higher
numbers of filled teeth and lower clinical treatment needs. The decomposition analyses
suggested that changes in explanatory variables accounted for a minor proportion of this

evolution.

This study is a relevant contribution to the field as these data in nursing home settings, including
the large sample sizes, are very rare. By comparing two similar groups of patients with a 10-
year gap, in the same setting, we can see burgeoning trends in dental status and treatment needs

of care-dependent older adults.

The literature on nursing home residents receiving domiciliary care is very scarce. In 2024,
Allenspach et al. published a cross-sectional retrospective study of Swiss nursing home
residents receiving dental domiciliary care, with patient data in periods up to 5 years. The mean

number of natural teeth was higher than in the present study. Moreover, while the levels of
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untreated dental caries (mean 1.9, SD 9.1) in the study of Allenspach were quite comparable
with the S2 sample, they found a higher mean number of teeth (mean 14.7, SD, 9.1) and more
filled teeth (9.9, SD 6.4 versus mean 2.8, SD 3.9).This might be the result of differences in
dental service provision over their life course in the Swiss society. (1)

The drop in edentulism aligns with existing literature showing similar trends in industrialized
countries. ?®2? In contrast to a meta-regression conducted by Kassebaum et al. (period 1990-
2010), which indicated that the prevalence and incidence of untreated dental caries remained
unchanged both globally and in Western Europe, our findings show lower levels of untreated
caries. However, the study of Kassebaum et al. did not cover the same time period as the present

study. @

The observed differences between both cohorts may be attributed to several factors, as also
reported in an American context by Ettinger and Marchini. ?¥ First, the most recent group (born
around 1935-45) had a decade more of exposure to fluoride toothpaste, which became
widespread in Belgium during the late seventies and early eighties. Water fluoridation was
never implemented in the region and cannot have biased the impact of fluoride toothpaste.
Second, there was a change in the dental workforce and care provision model. Dental education
wase reformed in the late sixties, coinciding with the establishment of the National Institute for
Health and Disability Insurance (NIHDI) in 1964. The Belgian NIHDI adhered to the principle
of providing health coverage for quasi the whole population, which included reimbursement
for basic dental care.®® In 1976, restructuring of university education for medicine and
dentistry resulted in two distinct degrees, leading to a surge in dental students in the eighties,
which greatly increased the dental workforce.

Third, we can hypothesize a change in service provision by the dental professionals. While

caries experience may have been similar between both groups, treatment approaches could have
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varied. During the sixties, seventies and eighties, dental professionals might have shifted away
from extractions as the primary treatment for dental caries, increasingly favoring restorative
treatments. The Belgian government’s reduction in adult extraction reimbursement in the
eighties likely made this approach less appealing to dentists and patients. The norm of
extractions and total dentures, incentivized by reimbursement, likely shifted towards natural

teeth retention when reimbursement was expanded to include partial dentures.

The higher proportion of dentate residents, the higher mean number of natural teeth, and the
lower levels of pathology observed in the recent sample of nursing home residents seeking
mobile dental care, as here presented, is encouraging at first sight. However, due to the higher
proportion of dentate patients, the burden of care remains very high and comparable to that of
a decade ago. We can even argue that the disease burden and its consequences will
disproportionately affect older adults who are most care dependent and have retained their
natural teeth, if their oral hygiene and access to care is not provided Moreover, maintaining oral
hygiene for natural teeth, including complex restorations, is more difficult compared to

dentures, resulting is poor oral hygiene.?®

The study has limitations in terms of generalizability to all nursing home residents in Flanders
as it only represents patients (or their representatives) seeking mobile dental care. A comparison
with national data from 2010 and 2021 indicates higher levels of care-dependency (respectively
44% and 48% Katz C/Cd versus S1 55% and S2 51% Katz C/Cd) and slightly lower ages

(respectively 86 and 87 years versus S1 and S2 84 years old) in our study samples. 7

As described earlier, the missing data pattern differs between S1 and S2, making a direct

comparison prone to selection bias. The S1 study was retrospective, and it was at that time not
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deemed necessary to ask for informed consent to use the patients’ data for research purposes,
with approval from the Ethical Committee of XXX (B670201318461). To counteract selection
bias, Inverse Probability Weighting was applied to S2, matching with S1 on the explanatory

variables.

The decomposition analyses revealed a marginal influence of the alterations in explanatory
variables on oral health outcomes, implying a substantial cohort effect. However, definitive
conclusions should be drawn with caution, as unidentified explanatory variables not
incorporated in this study could potentially be important. For example, national data showed a
lower diabetes prevalence in nursing homes in 2022 compared to 2010, possibly influencing
proportions of tooth loss.?*2?%) Moreover, in the decomposition analysis, data missing at random
was assumed, i.e. the probability of a value being missing is assumed to be independent of the
unobserved variables, given the observed demographic variables. The nursing homes overlap
only partially, making it impossible to include the nursing homes as variables in the

decomposition analysis.

The findings of the present study underscore the continued urgency for structured and
accessible, preventive and curative, dental care for nursing home residents to prevent rapid oral
health deterioration, oral pain and negative impacts on their quality of life and well-being.
Current evidence also points towards considerable positive impacts of daily oral care on the
incidence and severity of and the mortality rates from aspiration pneumonia, thereby leading to

fewer hospital admittances. ¢*33)

To cover the support that should be given by oral health professionals, literature suggests that

dental domiciliary care (DDC) in long-term care settings holds potential as a sustainable
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qualitative solution. *3% However, policy changes are required to enhance the appeal of DDC
for dental professionals, and to make a structured approach feasible, as exemplified in Sweden,

Japan, or reforms done in Germany. ¢4

Moreover, it is imperative to expand the oral healthcare workforce according to the principles
of the WHO Global Competency Framework for Universal Health Coverage and WHO global
strategy on oral health. “” Dentists, as highly specialized curative oral care providers, are
insufficient in number and ill-equipped to manage this issue due to the high costs and extensive
preventive efforts required. Oral healthcare workers performing preventive care at primary care
level, like dental hygienists, present a more cost-effective solution. #'* However, legislative
measures are required to enhance their autonomy and incentivize their work with vulnerable
groups, as proposed by the FDI. “® Nevertheless, the reassessment of existing roles within the
oral health workforce, or the potential expansion of this workforce represents a relatively

unexplored avenue that warrants further investigation. 743

Conclusions and implications

From 2021 to 2023, the mobile clinic observed a higher proportion of care home residents with
natural teeth in comparison to the years 2010-2012. Furthermore, these dentate older adults
exhibited a higher mean number of natural teeth, with more restorations and lower levels of
untreated dental caries including retained roots. Nevertheless, the treatment demands placed on
the dental team remained comparable to those observed in the earlier period of 2010-2012.
These findings cannot be attributed to changes in their socio-demographic profile and are more
likely to be the result of a cohort effect and underscore the continued urgency for structured and

accessible dental service provision for nursing home residents.
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