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ABSTRACT

Objective: Test the association between salivary flow and oral conditions in
homebound older persons in Palhoca, Santa Catarina. Methods: This cross-sectional
observational study included older persons aged >60 years, confined to their homes,
and registered in the Better in Home program. Home visits were conducted with
Community Health Agents between December 2019 and March 2020 and between
December 2021 and March 2022. Were considered low flow when stimulated salivary
flow rates <0.7 ml/min and unstimulated rates <0.1 ml/min. Socioeconomic variables,
DMFS index, Visible Plague Index, and mucosal alterations were included. Pearson’s
Chi-squared and Student’s t-test were used (a=5%). Results: The sample included
44 older persons. The prevalence of low-stimulated salivary flow was 65.9% (95%
Cl: 50.3-78.7), while low-unstimulated salivary flow was 27.3% (95% Cl: 15.8-42.8).
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Two-thirds were aged 60—-79 years, and 56.8% were female. Daily use of 5-10 medications was reported by
63.6%, with antihypertensives (88.6%), diuretics (36.4%), and antidiabetics (34.1%) being most common;
59.2% used at least one combination of these. Visible plaque was present in 96.0%, mean DMFS was 125.9,
two-thirds exhibited mucosal lesions, and 52.3% required dental prostheses. Low-stimulated salivary flow
was associated with older age (p=0.023), use of antidiabetics (p=0.037), and mucosal alterations (p=0.036).
Low unstimulated salivary flow was associated with a higher mean of caries (p=0.036). Conclusion: Low
salivary flow, stimulated or unstimulated, was associated with oral ulcerations, gingivitis, caries, advanced
age, and medication use, highlighting specific strategies for the oral health needs of homebound older
persons.

Indexing terms: Aged. Homebound persons. Oral health.

RESUMO

Objetivo: Testar associacdo entre o fluxo salivar e condi¢des bucais de idosos domiciliados no municipio
de Palhoca, Santa Catarina. Estudo observacional, de carater transversal, com idosos de 60 anos ou mais,
restritosao domicilio, cadastrados no Programa Melhorem Casa. Métodos: Visitas com Agentes Comunitdrias
foram realizadas de dezembro/2019 a marco/2020 e dezembro/2021 a marco/2022. Considerou-se baixo
fluxo estimulado valor <0,7 ml/min e ndo estimulado <0,1 ml/min. Varidveis exploratdrias: condi¢des
socioecondmicas, indice CPO-S, indice de Placa Visivel e alteracdes de mucosa. Associacdes realizadas pelo
teste de Qui-quadrado de Pearson e t de Student, a=5%. Parecer do CEP-Unisul 3.725.172. Resultados:
Amostra de 44 idosos, prevaléncia de baixo fluxo salivar estimulado foi 70% (IC 95% 50,3;78,7) e ndo
estimulado, 27% (IC95% 15,8;42,8). Mais de 2/3 era composta poridosos 60 e 79 anos, sexo feminino (57%);
65% utilizavam de 5 a 10 medicamentos didrios, anti-hipertensivo (88%), diuréticos (36%) e antidiabéticos
(34%), 59% usavam pelo menos uma combinagdo destes medicamentos; 90% apresentavam placa; média
de CPO-S 125,9; 2/3 apresentam alguma lesdo de mucosa e 52% necessitavam de protese. Associados a
maior proporc¢ao de baixo fluxo salivar estimulado: maior idade (p=0,023), uso de antidiabéticos (p=0,037)
e presenca de alteragBes de mucosa bucal (p=0,036) e, baixo fluxo salivar ndo estimulado e maior média de
carie (p=0,036). Conclusado: Baixo fluxo salivar estimulado ou ndo estiveram associados as condicdes bucais,
sinalizando a importancia da ateng¢do a satde bucal dos idosos domiciliados.

Termos de indexagao: Idoso. Pacientes domiciliares. Saude bucal.

INTRODUCTION

Theincrease in life expectancy and the growth of older people pose complex challenges that demand
innovative solutions in social, economic, political, and health implications as factors inherent to aging gain
greater prominence [1]. Health services, along with society as a whole, need to structure themselves
to adequately meet this population’s demands and, most importantly, contribute to prolonging life and
maintaining the individual’s functional capacity, ensuring they remain autonomous and independent for as
long as possible [2].

However, due to age-related difficulties, the older persons often experience significant oral health
impairment, such as extensive tooth loss, root caries, periodontal disease, and the need for oral rehabilitation [3].

Additionally, with aging, a reduction in salivary flow is observed, and low salivary flow rates have
been associated with the use of six or more medications [4], diabetes mellitus [5], chronic kidney disease
[4], radiotherapy treatment in the head and neck region [4], and diseases affecting the salivary glands,
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such as HIV and Sjogren’s syndrome [4]. The main oral consequences for patients with low salivary
flow include lesions in the oral mucosa, as 81.6% of older persons with low salivary flow presented
such conditions [6], as well as crown and root caries [7], difficulties in chewing, swallowing, taste
alterations, and halitosis [4].

Nonetheless, in Brazil, the oral health of the older persons population remains precarious. According
to the 2010 National Oral Health Survey, the DMFS (Decayed, Missing, and Filled Surfaces) index was 27,53,
with the mean for the missing component at 25,29 (92% of the DMFS) [8]. Data from a 2022 follow-up study
on the progression of oral health conditions in non-institutionalized older persons showed that the DMFS
remained at least 28.1 [9]. Dental mutilation causes feeding difficulties, impairs social relationships, and
burdens health services due to the demand for prosthetic needs. According to the National Survey, 92.6%
of older persons aged 65 to 74 require some prosthesis8. Root caries is a concern in older persons since,
according to the literature, the most commonly observed condition is untreated root caries, despite its low
prevalence due to the high proportion of lost teeth in this population [7].

Several practices are considered appropriate for enhancing older persons, in special home
care, among them the performance of home visits as a fundamental means of diagnosing the health,
socioeconomic, and cultural reality of the homebound patients often face motor difficulties and require
assistance from caregivers or family members for daily activities [10].

Considering that home care should adopt care pathways based on the individual’s needs [11]
and recognizing the importance of identifying reduced salivary flow and its association with oral health
problems as a means to guide the actions of the multidisciplinary team and improve the quality of life of
homebound older persons, this study aimed to test the association between salivary flow and oral conditions
in homebound older persons in Palhoca, Santa Catarina.

METHODS

The present study was approved by the Research Ethics Committee of the University of Southern
Santa Catarina, protocol number 4.837.091. The research was conducted in the municipality of Palhoca,
Santa Catarina, and data collection took place at the homes of older persons participants of the Better in
Home Program, a program aimed at people unable to leave their homes to reach a Primary Health Unit for
care. It seeks to provide patients with care closer to their routines, avoiding hospitalizations.

Study design

This is an exploratory, cross-sectional, descriptive, and analytical study with a quantitative basis.
The study population consisted of homebound older persons over 60 years old who were Sistema Unico de
Saude (SUS, Unified Health System) users. Thus, a convenience and non-probabilistic sample was obtained
during home visits, accompanied by Community Health Agents (CHAs), between December 2019 and March
2020 and between December 2021 and March 2022. Included were older persons participants of the Better
in Home Program, from the municipality of Palhoca (SC), and available on the days and times established
by the researcher and CHAs. Were excluded homebound older persons who refused to participate or were
unable to perform the salivary flow test (patients with stroke, patients using feeding tubes, home oxygen
therapy, and who with gastrostomy).
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Oral health assessment

For data collection, the researcher accompanied the home visit guided by the CHAs according to
a predetermined schedule. Data collection occurred from December 2019 to March 2020 and between
December 2021 to March 2022, beginning after approval by the ethics committee of Universidade do
Sul de Santa Catarina (Unisul) and researcher training. A formal research request was submitted to the
Coordination of Oral Health of Palhoca and duly authorized.

The clinical data collection instruments, based on the World Health Organization (WHO) [12],
included: for the index of decayed, missing, and filled surfaces (DMFS), the number of dental surfaces
with caries, the number of surfaces lost due to caries, and restored surfaces with caries were summed and
divided by the total number of dental surfaces of the older person. For the visible plaque index [13], teeth
were divided into surfaces (buccal, lingual/palatal, mesial, and distal), and visible plaque presence was
noted. The total surfaces with plague were divided by the total surfaces examined and multiplied by 100 to
obtain the percentage. Oral mucosal lesions were assessed following the sequence: labial mucosa and sulci
(upper and lower), labial commissures, buccal mucosa (right and left), tongue, floor of the mouth, hard and
soft palate, alveolar ridge/gums.

Salivary flow collection

The unstimulated salivary flow rate was measured using the spitting method, asking the patient
to accumulate saliva in the mouth and deposit it in a graduated test tube every 60 seconds for 5 minutes.
The patient was instructed to sit comfortably with the head slightly tilted forward. The amount of saliva
expelled was divided by the chewing time to obtain the salivary secretion rate measured in millimeters per
minute. Values below 0.1 ml/min were indicative of low unstimulated salivary flow [14]. The stimulated
salivary flow rate required the patient to chew a stimulating agent (suction tube tip) for one minute [14].
The first saliva sample was discarded, and the patient was then asked to chew the stimulating agent again,
depositing saliva into a graduated test tube for 5 minutes. The amount of saliva was divided by the chewing
time to obtain the secretion rate. Values below 0.7 ml/min were considered low for stimulated salivary flow.
To measure stimulated and unstimulated salivary flow, patients were asked to refrain from eating, drinking,
or performing oral hygiene for at least one hour before sample collection. The collection was conducted in
the morning to ensure that circadian cycle fluctuations, such as variations in saliva production that follow
a biological rhythm, did not interfere with the results, for example, the increase in salivary flow during
feeding. After collection, all samples were discarded.

Statistical analysis

The study’s outcome was the salivary flow rate, including both unstimulated and stimulated flow
rates, categorized into normal and low values. Exploratory variables included sociodemographics: sex, age
(categorized as 60-69, 71-79, and 80-99 years), Schooling (categorized as 0 = > 12 years, 1 = 9-11 years, 2 = 5-8
years, 3 = < 4 years), and Family income, according to Brazilian minimum wage in Reais (categorized as 0 = less
than one minimum wage, 1 = 1-3 minimum wages, 2 = 3-5 minimum wages, 3 = 5-7 minimum wages, 4 = more
than 7 minimum wages), presence of oral mucosal lesions (dichotomous), lesion location, need for total
prosthesis (dichotomous), and visible plague quantity (categorized as 0 = less than 10%, 1 = between 10%
and 25%, 2 = > 25%). Clinical examination variables included the mean number of decayed surfaces (root +
coronal), lost, and filled surfaces distributed by sex.
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Descriptive analysis was performed using the public domain software EpiData. Associations
were tested using Stata® software, version 2013, with Pearson’s Chi-square test and Student’s t-test at a
significance level of 5%. Data were presented through contingency tables.

RESULTS

The sample consisted of 44 homebound older persons, more than two-thirds of whom were between
60 and 79 years old. The prevalence of low stimulated salivary flow was 65.9%, and low unstimulated
salivary flow was 27.3%. The most observed schooling was up to 4 years completed (75.0%). Regarding
family income, 93.2% of participants received between 1 and 3 minimum Brazilian wages. The most common
reason for using the Better in Home program was mobility difficulties (68.2%) (table 1).

Table 1. Description of socioeconomic variables, the reason for using the Better in Home program, and
the proportion of stimulated and unstimulated salivary flow in homebound older persons to the
municipality of Palhoca, Santa Catarina, 2020-2022 (n=44).

Variable n % 95% Cl
Sex (n=44)

Male 19 43.2 (29.7-57.8)

Female 25 56.8 (42.2-70.3)
Age (n=44)

60-69 years 17 38.6 (25.7-53.4)

71-79 years 16 36.4 (23.8-51.1)

80-99 years 11 25.0 (14.6-39.4)
Reason for using Better in Home (n=44)

Difficulty in walking 30 68.2 (53.4-80.0)

Muscle atrophy 1 2.3 (0.4-11.8)

Accident 4 9.1 (3.6-21.2)

Home oxygen therapy 1 2.3 (0.4-11.8)

Stroke 4 9.1 (3.6-21.2)

Visual impairment 3 6.8 (2.3-18.2)

Post-surgery 1 2.3 (0.4-11.8)
Schooling (years) (n=44)

9-11 6 13.6 (6.4-26.7)

5-8 5 11.4 (5.0-24.0)

Upto4d 33 75.0 (60.6-85.4)
Family income in minimum Brazilian wages (n=44)

Less than 1 3 6.8 (2.3-18.2)

1-3 41 93.2 (81.8-97.7)
Stimulated salivary flow (n=44)

Normal 15 34.1 (21.9-28.9)

Low 29 65.9 (51.1-78.1)
Unstimulated salivary flow (n=44)

Normal 32 72.7 (58.2-83.7)

Low 12 27.3 (16.3-41.8)

Note: Cl: Confiance Interval.
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In the sample, approximately 64.0% of the homebound older persons used 5 to 10 medications daily,
with antihypertensive drugs being the most frequent (88.6%), followed by diuretics (36.4%), antidiabetics
(34.1%), and anxiolytics (9.1%). The need for a total upper or lower prosthesis was observed in 52.3% of
participants, with the missing tooth being the most prevalent, as 45.5% were completely edentulous and
54.5% partially edentulous. Additionally, 34.1% had decayed teeth, and 27.3% had restorations; 96.0% of
the homebound older persons had more than 10.0% visible plaque (table 2).

Table 2. Description of clinical examination variables, quantity and type of medications used, need for total
dentures in homebound older persons to the municipality Palhoca, Santa Catarina, 2020-2022

(n=44).
1of2

Variable n % 95% ClI
Number of medications used (n=44)

1-4 16 36.4 (23.8-51.1)

5-10 28 63.6 (48.9-76.2)
Use of anxiolytics drugs? (n=44)

No 40 90.9 (78.8-96.4)

Yes 4 9.1 (3.6-21.2)
Use of anti-hypertensives drugs? (n=44)

No 5 11.4 (5.0-24.0)

Yes 39 88.6 (76.0-95.0)
Use of anti-diabetics drugs? (n=44)

No 29 65.9 (51.1-78.1)

Yes 15 34.1 (21.9-48.9)
Use of diuretics drugs? (n=44)

No 28 63.6 (48.9-76.2)

Yes 16 36.4 (23.8-51.1.6)
Need for full denture (n=44)

No 21 47.7 (33.8-62.1)

Yes 32 52.3 (37.9-66.2)
Decayed teeth (n=44)

No 29 65.9 (51.1-78.1)

Yes 15 34.1 (21.9-48.9)
Tooth loss (n=44)

Partial edentulous 24 54.5 (40.1-68.3)

Total toothlessness 20 455 (31.7-59.9)
Filled teeth (n=44)

No 32 72.7 (58.2-83.7)

Yes 12 27.3 (16.3-41.8)
Visible plague index (n=25)

Less than 10% 1 4.0 (0.7-19.5)

Between 10 and 25% 10 40.0 (23.4-59.3)

More than 25% 14 56.0 (37.7-73.3)
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Table 2. Description of clinical examination variables, quantity and type of medications used, need for total
dentures in homebound older persons to the municipality Palhoca, Santa Catarina, 2020-2022

(n=44).
20of2

Variable n % 95% ClI
Presence of oral lesions (n=44)

No 18 40.9 (27.7-55.6)

Yes 26 59.1 (44.4-72.3)
Location of oral lesions (n=26)

Labial 1 3.8 (0.7-18.9)

Buccal mucosa 3 11.5 (4.0-29.0)

Tongue 6 154 (6.1-33.5)

Hard palate and/or soft palate 9 34.6 (19.4-53.8)

Alveolar/gingival ridge 9 34.6 (19.5-53.8)

About 59% of the homebound older persons had some oral mucosal lesion, with the most common
conditions being ulceration (59.3%), followed by candidiasis (25.9%). The most frequent locations were the
hard and/or soft palate and the alveolar ridge and/or gingiva (34.6%) (figure 1).
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Oral lesion types

Figure 1. Oral lesion types in homebound older persons to the municipality of Palhoca, Santa Catarina,
2020-2022 (n=26).

With increasing age, a higher proportion of low stimulated salivary flow was observed (81.8%, Cl
95% 46.2;95.9) compared to younger homebound older persons (41.2%, Cl 95% 20.0;66.0). Regarding the
use of antidiabetic drugs, 86.6% (Cl 95% 57.1;96.9) had low stimulated salivary flow compared to their
peers. Having a mucosal lesion was associated with a high prevalence of low stimulated salivary flow (77.8%
Cl 95% 57.4;90.0) (table 3).
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Table 3. Association between Low-stimulated salivary, demographic variable, health variables, and oral
condition in homebound older persons to the municipality of Palhoga, Santa Catarina, 2020-2022

(n=44).
, Normal Low-stimulated salivar flow .
Variable p-value
n % 95% IC n % 95% Cl
Age (n=44) 0.023
60-69 years 10 58.8 (33.9-79.9) 7 41.2  (20.0-66.0)
71-79 years 3 18.8 (5.73-46.6) 13 81.2 (53.3-94.2)
80-93 years 2 18.2 (0.4-53.7) 9 81.8 (46.2-95.9)
Use of antidiabetic drugs (n=44) 0.037
No 13 44.8  (27.4-63.6) 16 55.1 (36.3-72.5)
Yes 2 13.3 (0.3-42.8) 13 86.6 (57.1-96.9)
Presence of oral lesions (n=44) 0.036
No 9 52.9  (29.0-75.5) 8 47.1  (24.4-70.9)
Yes 6 222 (0.9-42.5) 21 77.8  (57.4-90.0)

Note: "Pearson’s Chi-square test. Cl: Confiance Interval.

For the DMFS index, a significantly higher average was observed among those with low unstimulated
salivary flow, at 120.35 (SD+13.33), compared to their peers (table 4).

Table 4. Association between unstimulated salivary flow and mean DMFS in homebound older persons to
the municipality of Palhoca, Santa Catarina, 2020-2022 (n=44).

Average DMFS

Variable .

n Mean SD p-value

Unstimulated salivary flow 0.0362
Normal 32 120.65 35.04
Low 12 139.92 13.33

Note: "Student t Test; DMFS: Decayed, Missing, and Filled Surfaces.

DISCUSSION

The present study showed that 65.9% of participants exhibited low stimulated salivary flow, while
27.3% presented low unstimulated salivary flow. The most prevalent age group was homebound older
persons aged 60 to 69 years. The most commonly reported reason for participation was mobility difficulties.
Two-thirds of the participants used between five and ten continuous-use medications, with 88.6% taking
antihypertensive drugs. Additionally, 52.3% of the sample required upper or lower dental prostheses. The
most prevalent component of the DMFS index was the missing component. Furthermore, 59.1% presented
some form of oral mucosal lesion, most frequently located on the alveolar ridge/gingiva and the hard/soft
palate. Advanced age was associated with a higher prevalence of low-stimulated salivary flow, as was the
use of antidiabetic medications.
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The sample consisted of Two-thirds of the participants used between five and ten continuous-use
medications, with 88.6% taking antihypertensive drugs enrolled in the Better in Home Program, designed
for patients with health issues and physical limitations preventing them from reaching a Basic Health Unit
independently, requiring more frequent care, health resources, and continuous monitoring [15,16]. The
most frequent reason for program utilization was mobility difficulties.

The study population predominantly consisted of female individuals, aligning with the literature
[1], which may be explained by women’s greater longevity. A predominance of homebound older persons
with low schooling and income levels was observed, consistent with findings from a quantitative study
conducted in a municipality in Rio de Janeiro, where participants had an average of 5.34 years of schooling
and 65.22% received up to two minimum Brazilian wages [17]. These findings also aligned with the average
monthly income in Palhoca (SC) in 2019, which was [2,3] minimum Brazilian wages [18].

The present study confirmed that 65.9% of participants had low stimulated salivary flow, and the
prevalence of low unstimulated salivary flow was 27.3%, consistent with the literature. A cross-sectional
study evaluating 872 older adults in southern Brazil reported a 56.6% prevalence of low stimulated salivary
flow and 36.7% for low unstimulated salivary flow [19]. Despite findings in the literature [19], the present
study did not identify a higher prevalence of low salivary flow among women compared to men.

Among homebound older persons with low stimulated salivary flow, 81.1% were in more older. This
biological process can be explained by the replacement of acinar cells in the salivary glands with connective
tissue and fat over time, which may result in reduced salivary flow. However, evidence indicates that in
healthy older persons not using medications, the decrease in salivary production is less pronounced, with
no significant clinical alterations [20]. More than two-thirds of homebound older persons using antidiabetic
medications exhibited low stimulated salivary flow. The literature emphasizes the relationship between
diabetic patients and reduced stimulated and unstimulated salivary flow [21], with a higher prevalence
observed in type Il diabetes mellitus patients [22].

Furthermore, continuous-use medications have been associated with a higher prevalence of low
salivary flow [23]. It is known that aging increases comorbidities and medication use. In the study sample,
63.3% of homebound older persons used five or more daily medications, with antihypertensives being the
most prevalent class (88.6%), aligning with previous literature [20].

A primary consequence of low salivary flow is the presence of oral mucosal lesions6. Among
homebound older persons with low salivary flow, 77.8% presented oral mucosal lesions, similar to previous
findings [24]. The most frequent lesions were ulcerations (59.3%), followed by candidiasis (25.9%). The
most common locations were the alveolar ridge/gingiva and the hard/soft palate.

A higher mean of dental caries was associated with low unstimulated salivary flow. Considering
saliva’s crucial role in the dental surface by reducing the availability of sugary substrates involved in plaque
formation and its buffering and antimicrobial capacity, low salivary flow may mediate tooth loss by keeping
the surface prone to dental caries, potentially leading to tooth mutilation [25].

Regarding the DMFS index, the missing component was the most prevalent, with 45.5% of the sample
being completely edentulous. Tooth loss has been consistently reported as the most prevalent component
in the literature [9]. According to the National Oral Health Survey, 76.5% of Brazilian older persons used a
complete upper prosthesis, and 37.5% used a complete lower prosthesis [8].

The need for upper or lower prostheses was present in 52.3% of individuals. In the case of lower
prostheses, this need may be related to non-adaptation due to the anatomical and functional characteristics
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of the mandible, while for both prostheses, poor prosthesis condition could be a contributing factor. A
study conducted in southern Brazil with older persons in rural areas in 2020 showed that 61.8% required
prostheses [26]. When considering institutionalized older persons, 79.2% required dental prostheses [27].

As limitations, the reduced sample size resulted from the difficulty in identifying homebound
older persons due to the lack of a comprehensive Better in home registry and the availability of CHAs
and homebound older persons for data collection. However, the study’s strengths include the collection of
primary data and the assessment of oral health conditions and salivary flow in homebound older persons,
providing an overview of their health status.

CONCLUSION

The presence of low stimulated and unstimulated salivary flow in homebound older persons was
related to the presence of unfavorable conditions such as ulceration and candidiasis, caries, and the fact
that they were associated with the consumption of medications, especially antidiabetics, in addition to the
increase in the prevalence of low salivary flow with increasing age. These data highlight the importance of
actions by the multidisciplinary team, recognizing oral health as an integral and necessary part of improving
the quality of life of older persons confined to their homes. In addition, new follow-up studies with this
population are needed.
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