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Abstract: This study was conducted to assess the oral status of nursing home residents diagnosed
with dementia in the Lisbon region, Portugal. In this cross-sectional observational pilot study, the
oral and dental status were evaluated by determining the Decayed-Missing-Filled-Tooth (DMFT)
index, frequency of oral hygiene, presence of erosion lesions or mucosal lesions, presence of dentures,
and Shorted Xerostomia Inventory (SXI-5). This study aims to be a starting point for a broad analysis
of this population and a further determination of potential associations between oral status and
anamnestic factors as well as dementia data.
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1. Introduction

According to the World Health Organization (WHO), dementia is a group of disorders
that affect memory, thinking, and the ability to carry out daily activities [1]. It is the leading
cause of disability, dependence, and mortality, particularly among the elderly. Few studies
have attempted to establish a link between oral health and brain health [2–4]; however,
evidence suggests that people with dementia are more likely to have poor oral health, such
as increased dental plaque, poorer periodontal condition, more coronal and root caries,
higher Decayed-Missing-Filled-Tooth (DMFT) scores, a smaller number of remaining teeth,
and fewer dentures to replace lost teeth [2,5–7]. In addition, some studies have linked oral
disease to the subsequent risk of developing cognitive impairment and dementia [8]. The
prevalence of oral health problems increases in cognitively impaired people, particularly
those with dementia, due to their declining cognitive abilities, memory loss, learning
disabilities, attention deficits, and deteriorating motor skills [3]. This vulnerability is even
greater in care home residents, where oral health is often overlooked. In this sense, this
study aimed to evaluate the oral status of nursing home residents diagnosed with dementia
in the Lisbon region, to further determine possible associations between oral health status
and anamnestic factors as well as dementia data.

2. Materials and Methods

This was an exploratory cross-sectional pilot study among elderly people living in
nursing homes in the Lisbon region, Portugal, conducted between March and May 2023.
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The study was reviewed and approved by the Ethics Committee of the Egas Moniz School of
Health and Science, Portugal (1182, 26 January 2023), and Montepio Residences. Residents
or their legal guardian were informed about the study verbally and in writing and gave
written informed consent. A total of nine elderly people living in three different nursing
homes in Lisbon (Residência Montepio da Parede, Parque das Nações, and Montepio)
were included in this study. The inclusion criteria included newly admitted residents
in Montepio Residences, written informed consent, and a diagnosis of dementia by the
assistant clinician. Participants who did not meet these criteria were excluded from the
study. Oral examinations were performed by a single dentist (J.P.L.) using a headlamp,
mouth mirror, and exploratory and periodontal probes, mostly in the resident’s room, but
occasionally in other designated private rooms for observation. Residents were examined
in a sitting or reclining position. The examination was recorded, transcribed into the
patient’s medical record, and entered into the study database. The examinations included
oral health questionnaires and a full-mouth examination. The DMFT index was used to
assess caries experience [9]. DMFT is a numerical expression of caries prevalence obtained
by summing the number of decayed (D), missing (M), and filled (F) teeth (T). The sum
of these numbers gives the DMFT index value, which can range from 0 to 32, including
wisdom teeth. In addition, oral hygiene frequency and the assessment of the presence
of erosive lesions, mucosal lesions, and dentures were completed. The Short Xerostomia
Inventory (SXI) is a sum rating scale comprising five domains, and it assigns a continuous
scale score between 5 and 15, indicating the severity of chronic xerostomia [10]. The data
collected were used to determine the urgency of intervention required. Data collection
followed the recommendations of the World Health Organization (WHO) in Oral Health
Surveys–Basic Methods, 3rd edition [9]. Cognitive impairment was assessed using the Mini
Mental Status Examination (MMSE). This scale allows patients to be scored on a scale from
0 to 30 points. A person is considered to have cognitive impairment if they score 14 or less
and are illiterate. If the person has 1 to 11 years of schooling, a score of 22 or less indicates
cognitive impairment. However, if the person has more than 11 years of schooling, a score
of 27 or less indicates cognitive impairment [11].

3. Results

A total of nine participants (77.8% female) were evaluated. The mean MMSE score
was 13.1. The mean age of the participants was 83.4 years, with a range of 74–92 years. All
had completed primary education, only. The mean number of comorbidities was 4.4, and
the participants had a mean of 6.1 for permanent medications. The data on population
characteristics are shown in Table 1.

Table 1. Characteristics of the total study population.

MMSE, mean (range) 13.1 (2–22)
Gender, n (%)

Female 7 (77.8%)
Male 2 (22.2%)

Age in years, mean (range) 83.4 (74–92)
Education level, (n) Basic education (9)

Number of medical conditions, mean (range) 4.4 (3–6)
Number of medications, mean (range) 6.1 (1–10)

n = number of cases.

Information regarding the oral health evaluation is presented in Table 2. Two patients
were edentulous (22.2%) and, therefore, did not participate in the dental examinations.
The mean number of remaining teeth was 15.3, ranging from 4 to 25 teeth still present.
The mean DMFT index was 22.1, with a total of 32 decayed teeth, 111 missing teeth, and
12 filled teeth accounted for. Regarding oral hygiene, most patients reported brushing their
teeth at least once a day (44.4%). Mucosal lesions were found in five patients and consisted
of ulceration (n = 1), prosthetic stomatitis (n = 1), hemangioma (n = 1), fibroma (n = 2), and
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a white lesion on the dorsum of the tongue referred for biopsy and differential diagnosis.
Removable dentures were used by only two participants (22.2%), and both were acrylic
removable dentures. SXI scale score was, on average, 9 (5–13). Regarding the urgency of
intervention after the oral health study, all of the individuals are in need of treatment, and
one of the patients was referred for further evaluation.

Table 2. Oral health status observed in dementia patients.

Prevalence of edentulism (%) 22.2
Number of remaining teeth among dentate

patients
1–9 (%) 22.2

10–19 (%) 22.2
20 or more (%) 33.3

DMFT index, mean (range) 22.1 (16–32)
No. Decayed Teeth (DT), n 32
No. Missing Teeth (MT), n 111

No. Filled Teeth (FT), n 12
Oral hygiene frequency, n (%)

Never 0 (0)
Once a day 4 (44.4)

More than once a day 3 (33.3)
Presence of erosion lesions, n (%)

No signs of erosion 2 (22.2)
Enamel lesion 2 (22.2)
Dentinal lesion 2 (22.2)

Pulp involvement 0 (0)
Presence of oral mucosal alterations, n (%) 5 (55.6)
Wearing a removable dental prosthesis (%)

Yes 22.2
No 77.8

SXI-5, mean (range) 9 (5–13)
Intervention urgency
No treatment needed 0 (0)

Preventive or routine treatment needed 3 (33.3)
Prompt treatment including scaling needed 3 (33.3)

Immediate (urgent) treatment needed 2 (22.2)
Referred for comprehensive evaluation 1 (11.1)

4. Discussion

The results are consistent with the literature and confirm poor oral health in people
with dementia; a high prevalence of edentulism, no dentures to replace lost teeth, more
coronal and root caries, higher Decayed-Missing-Filled-Tooth (DMFT) scores, and a need for
intervention in all individuals were observed. The frequency of oral hygiene assessed was
not consistent with the oral hygiene observed, which was generally very poor. A complete
periodontal assessment is of paramount importance, as well as the determination of plaque
and gingival index to provide a quantitative and comparable analysis of oral hygiene
and gingival inflammation. Further studies should focus on the relationship between
the patients’ oral health, the type of dementia, and the severity of cognitive impairment.
Moreover, exploring the carers’ oral health knowledge, practices, and barriers they face
when performing oral hygiene will provide a better understanding of how to improve the
oral health of people with dementia.

5. Conclusions

These preliminary results are in line with the literature and can serve as a basis for
further research into the oral health of people with dementia. The findings of this study
should encourage patients, carers, health professionals, and dentists to ensure regular
preventive dental examinations and treatments for individuals with dementia.
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