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Abstract

Introduction: Older adults are a highly vulnerable group in their general health condition, including oral health that
can be influenced by different factors, among them, changes in oral tissues inherent to the physiological processes of
aging and by systemic condition. In El Salvador, it is a group that has received little attention at the public health level.

Objective: To determine the profile of the oral health status and treatment needs of the elderly population in El
Salvador.

Materials and methods: Secondary cross-sectional analysis of data from the last oral health survey in 471 Salvador-
ans aged 60 years and older. The variables under study were: sociodemographics, brushing frequency, oral hygiene
according to simplified oral hygiene index (OHI-S), caries experience according to decayed, missing, and filled teeth
index (DMFT) modified with international caries detection and assessment system (ICDAS) criteria, periodontal status
through the community periodontal index of treatment needs (CPITN), edentulism and treatment needs. Statistical
analysis was conducted using chi-square test, ANOVA, z-test and linear regression (p < 0.05).

Results: The older adults presented poor oral hygiene, low brushing frequency, high tooth loss with an average of
16 missing teeth while one third presented total edentulism. Most of the older adults were categorized as having
"poor or very Poor" oral hygiene. Almost all respondents presented some degree of periodontal disease and required
restorative intervention.

Conclusion: The oral health status of elderly Salvadoran is poor. Furthermore, the development of public policies and
specific oral health strategies aimed at this population is urgent.
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Introduction according to the latest census of 2007, the older adult

In the world, the absolute number and proportion of
older adults in society have increased in recent decades
and will continue to do so in the coming years. This
phenomenon is also occurring in El Salvador, where,
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population is 745,874, representing 11.22% of the total
population [1]. According to the World Health Organi-
zation (WHO), the aging index in the country during
the period from 2012 to 2015 grew from 34.3 to 38.8%;
in fact, in the same period, the life expectancy at birth
increased from 72.1 to 72.7 years [2].

The elderly population is considered highly vulnerable
and is affected by multiple systemic diseases, includ-
ing oral diseases, which have the potential to affect the
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quality of life due to the problems they generate in chew-
ing, swallowing and communication [3, 4]. Caries and
periodontal diseases are the oral conditions most fre-
quently associated with tooth loss in this population [5,
6]. Furthermore, society in general has the mispercep-
tion that oral deterioration is normal and inevitable in
old age. In addition, studies report that poor oral health
increases the risk of systemic disease and severity states
by COVID-19 [7, 8].

Despite being a vulnerable group, there are few studies
in El Salvador that address the situation of older adults;
therefore, oral health policies in the country do not pri-
oritize this population, being marginalized from the pro-
grams; even the dental curricula in the country include
minimal content on the diagnosis and care of older
adults.

The Ministry of Health of El Salvador, in the Techni-
cal Standard for Comprehensive Health Care, provides
guidelines for oral health care of the elderly; however,
the diagnosis only includes aspects oriented to edentu-
lous patients, including whether they are totally or par-
tially edentulous, whether they use any type of dental
prosthesis, and whether there is any soft tissue affection,
pain and halitosis, but there is no specific program for
comprehensive oral care [9]. However, the older adult
presents changes in the lining tissue, salivary function,
dental tissue, periodontal tissue, joint disorders, occlusal
changes, changes in bone tissue, taste alterations, among
others [10, 11].

Therefore, the purpose of this study was to determine
the profile of oral health status and treatment needs of
the Salvadoran elderly population in order to provide
data that could serve as a basis for the creation of future
oral health care programs that respond to the needs
detected in this susceptible population group. Also, for
dental schools to emphasize the components of oral
health care for the elderly.

Materials and methods

Study design and setting

This study complies with the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE)
guidelines [12]. The study comprised a secondary analysis
of data from the latest population survey on oral health
in El Salvador, which was carried out using pathfinder
methodology according to the WHO, with age ranges
divided into 60-75 years and over 75 years consider-
ing the life expectancies of Salvadorans, to establish dif-
ferences between the two groups. The total population
examined in the survey totaled 3881, with 471 subjects
aged 60 years or older from 24 municipalities. The pop-
ulation considered in this study was recruited in public
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health centers, nursing homes, churches, among others,
and their participation was voluntary [13].

The sample was obtained using the stratified cluster
sampling technique of the WHO exploratory method,
with a modification that consisted of extending the age
to guarantee the inclusion of vulnerable groups in order
to demonstrate their declining oral health status, which
had been observed in the clinical care provided in pub-
lic health services, and that these would serve to recom-
mend changes in their policies and care programs to the
competent authorities [14].

Measures

Prior to data collection, 10 theoretical and practical
workshops and 1 pilot study were carried out in order to
unify criteria, test instruments, establish average times,
achieve adequate consistency in the diagnoses and data
records. As established in the protocol for the unification
of criteria for the diagnosis of dental caries according to
the International Caries Detection and Assessment Sys-
tem (ICDAS), the statistical analysis of the concordance
of the surfaces evaluated in the Epidat 3.1 program was
carried out through Cohen’s Kappa Coefficient, obtaining
a concordance of 0.84 kappa value.

Specific instruments for each variable and measure-
ment indexes were used to record the data. The inde-
pendent variables were: sex, age, residence, region and
schooling. The dependent variables were: Brushing
frequency, oral hygiene according to Simplified Oral
Hygiene Index (OHI-S) [15], caries experience accord-
ing to Decayed, Missing, and Filled Teeth index (DMFT)
modified with ICDAS criteria, periodontal status
through the Community Periodontal Index of Treatment
Needs (CPITN) and the main treatment needs of this
population.

Clinical examination

All respondents signed an informed consent declaration
for the clinical examination performed by one of the 6
dentists qualified and calibrated for this survey. Mirror
#5, WHO probe and healing forceps were used; for illu-
mination, in addition to the environmental (natural and/
or artificial), a miner type lamp with concentrated beam
and average power of 0.072 watts was used; humidity was
controlled with relative isolation with cotton rolls and
gauze; then, the diagnosis was performed following the
observation guide.

The examiner made the clinical diagnosis of caries by
recording the caries experience according to the DMFT
index modified with ICDAS criteria. The presence of
dental plaque (with OHI-S criteria) and periodontal tis-
sues (using CPITN) were examined, recording the find-
ings in the respective sections of the guide. Edentulism
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status was determined and the main treatment needs

Table 1 Sociodemographic  characteristics of the study  were established.
participants
Variable n—471 Statistical analysis
o The statistical analyses were performed using SPSS
version 25.0 (SPSS Inc., Chicago, IL, USA). Frequen-
Sex cies, means, significance and statistical inference were
Male 233 495 obtained using descriptive statistics, z-test or test of pro-
Female 238 505 portions, analysis of variance (ANOVA) and . Multi-
Age variate analysis was performed with linear regression and
From 60 to 75 years old 320 67.94 statistical significance was set at p <0.05.
Over 75 years old 151 32.06
Residence Results
Urban 283 60.1 Of the 471 older adults in this study, 47.5% were male
Rural 188 399 and 50.5% were female. In total, 60.1% of the older adults
Region lived in an urban area and central El Salvador was the
Central 101 214 most-represented region (21.4%). Most of the older
Occidental 79 167 adults (63.4%) had some kind of schooling, though 36.5%
Oriental 59 125 did not (Table 1).
North 90 191 According to the chi-squared statistical test and the
Paracentral 56 118 z-test or proportions test, there were significant differ-
Coast 86 182 ences between men and women, with women brushing
Schooling more frequently. For the age variable, statistically signifi-
No schooling 172 365 cant differences were found, with people under 76 years
First cycle 133 282 of age brushing more frequently. There was also a signifi-
Second cycle 81 172 cant difference, according to region, with the majority of
Third cycle 41 87 people in the east brushing more frequently (Table 2).
Baccalaureate 8 59 We found that 42.68% of Salvadoran older adults pre-
Top 16 34 sented poor oral hygiene (very bad category), which
P mainly affected men as well as older adults residing
in urban areas, specifically in the central region of El
Table 2 Frequency of brushing in the elderly
Variables Category n (%) After every meal Once or twice a day (i.e., Never/almost never/ p value
(i.e., three times a morning and/or evening) occasionally/don’t
day) know
n (%) n (%) n (%)
60 years and older n=471(100) 135 (28.66) 245 (52.02) 91(19.32)
Sex Male 233(100) 50 (21.46) 129 (55.36) 54 (23.18) %% 0.003*
Female 238(100) 85(35.71) 116 (48.74) 37 (15.55)
Age From 60 to 75 years old 320 (100) 1 (32 19) 172 (53.75) 45 (14.06) 0.000*
Over 75 years old 151 (100) 32 (21.19) 73 (48.34) 46 (30.46)% %
Residence Urban 283 (100) (27 21) 149 (52.65) 57 (20.14) 0.662
Rural 188 (100) 58(30.85) (51 .06) 34(18.09)
Region Central 101 (100) 16 (15.84) 9 (5842)%* 26 (25.74) 0.005*
Occidental 79 (100) 23(29.11) (5443) 3(16.46)
Oriental 9(100) 29 (49.15) 24 (40.68) 6(10.17)
North 90 (100) 28 (31.1 1) 41 (45.56) 21(23.33)
Paracentral 6(100) 11(19.64) 32 (57.14) 3(23.21)
Coast 86 (100) 28(32.56) 46 (53.49) 2(13.95)

Source: Own elaboration

* Significant. %% Z-test
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Salvador. Statistically significant differences were found
for the variables sex and region (Table 3).

With regard to caries experience, a high DMFT index
of 23.38 was determined, with the “Missing” component
being the one that raised the index figure in both men
and women. In the bivariate analysis, significant dif-
ferences were found in caries experience (DMFT) with
respect to age and region. For the multivariate analy-
sis, significant differences were found in tooth loss with
respect to age (Table 4).

Regarding the main treatment needs, almost all of the
Salvadoran population aged 60 years and older required
at least one prosthetic treatment (90.23%), followed by
fillings (46.28%) and exodontia (40.55%). The need for
exodontia treatment is related to the sociodemographic
variables sex (p=0.001), age (p=0.000), residence
(p=0.002) and region (p=0.000). In the multivariate
analysis, only the age variable was found to be influ-
ential in the model, given that as the age of the subject
increases in years, the probability of needing dental pros-
theses increases by 5.835 (Table 5).

Periodontopathies were evaluated through the CPITN,
determining a prevalence (65.4%) of periodontal disease
in older adults, who required dental prophylaxis, oral
hygiene intervention, professional scaling and periodon-
tal surgery. Finally, it was determined that 31.42% of the
older adults were edentulous, predominantly women and
respondents from eastern El Salvador (Table 6).

Table 3 Oral hygiene level by sex, residence and region
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Discussion

The objective of the study was to determine the profile of
the oral health status and treatment needs of the elderly
population of El Salvador, an age group that is constantly
increasing in the country and worldwide.

Of the total number of study subjects, one third have
no schooling, similar to the study in China, where one
third of the older adults have a low level of education,
most of them being illiterate [16].

A low frequency of brushing was identified in this
study, and significant differences were found between
the variables sex and region. Similar to the results from
El Salvador, Lu Liu et al. reported in northeastern China
that one third of the elderly brush their teeth less than
once a day [17]. In Poland, Wojciech Skorupka et al.
report that the majority of older adults brush their teeth
only 1 or 2 times a day (80%) [18]; these similarities lead
to the inference that regardless of the cultural or devel-
opmental differences between countries, there are com-
mon factors that could influence the oral hygiene of this
susceptible group, among these, the economic difficulty
for the population of this age group to buy toothbrushes
and toothpaste, prioritizing other needs such as food and
medicines, together with the ingrained habits of older
adults and the decrease in social life, since many of them
are without productive activity, which forces them to
spend most of the day in their own homes or in nursing
homes for the elderly.

Oral hygiene level n Optimum (%) Regular (%) Bad (%) Very bad (%) p value
Sex

Male 233 (49.47) 44 (9.34) 31 (6.58) 38(8.07) 120 (25.48) 0.001*
Female 238(50.53) 74 (15.71) 40 (8.49) 43(9.13) 81(17.2)

Age

From €0 to 75 years old 320 (67.94) 77 (16.35) 56 (11.89) 56 (11.89) 131 (27.81) 0.168
Over 75 years old 51(32.06) 41 (8.7) 15(3.18) 25(5.31) 70 (14.86)

Residence

Urban 283 (60.08) 72 (15.29) 42 (8.92) 47 (9.98) 122 (25.9) 097
Rural 188 (39.92) 46 (9.77) 6.16) 22) 79 (16.77)

Region

Central 101 (21.44) 4(0.85) 9(1.91) 18 (3.82) 70 (14.86) 0.000*
Occidental 79 (16.77) 12 (2.55) 16 (3.4) 18 (3.82) 33(7.01)

Oriental 59(12.53) 32(6.79) 7(1.49) 12 (2.55) 8(1.7)

North 90 (19.11) 35(7.43) 17 (3.61) 7 (1.49) 31 (6.58)

Paracentral 56 (11.89) 14 (2.97) 10(2.12) 12 (2.55) 20 (4.25)

Coast 86 (18.26) 21 (4.46) 12 (2.55) 14 (2.97) 39(8.28)

TOTAL 471 118 (25.5) 71(15.07) 81(17.2) 201 (42.68)

Source: Own elaboration
* Significant
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Table 4 DMFT index modified with ICDAS criteria associated with sociodemographic factors

Bivariate analysis

Multivariate analysis for missing

teeth
n D pvalue M pvalue F pvalue DMFT pvalue Estimation pvalue (95% Cl)

(Standar

Deviation)
60 years of age orolder 471 592 16.18 1.28 23.38(0.26)
Sex
Male 233 685 0.001* 1532 0.063 1.25 0.808 23.36(0.38) 0.1604 2312 0.01 (0.555, 4.069)
Female 238 5 17.02 1.32 23.24(0.37)
Age*
From 60 to 75 yearsold 320 6.18 0.180 1444 0000* 169 0000 2223(0.33) 0.000* 5835 0.000*  (3.955,7.716)
Over 75 years old 151 536 19.86 043 25.56 (0.37)
Residence
Urban 283 642 0.031 16.19 0973 1.22 0579 2378 (0.31) 01419  0.262 0.792 (—1.689,2.213)
Rural 188 5.16 16.16 1.38 22.57(047)
Region*®
Central 101 79  0.000* 13.81 0.000* 148 0.242 23.18(0.51) 0.0065* 0.144 0.59 (—0.382,0.671)
Occidental 79 6.2 16.06 1.08 23.16 (0.64)
Oriental 59 575 18.51 0.56 24.81(0.63)
North 90 274 20.30 112 24.07 (0.65)
Paracentral 56 7.25 14.82 145 23.27(0.70)
Coast 86 59 14.03 1.81 21.74(0.71)

Source: Own elaboration
" Significant

Consistent with the infrequency of brushing found in
this study, it was also identified that more than half of Sal-
vadoran older adults have "Poor or Very Poor" hygiene,
similar to the results of other studies such as those con-
ducted in India and Turkey in which deficient levels of
oral hygiene were also reported [3, 19]. This condition
worsens their oral health status, as well as the aging pro-
cess, degree of physical disability, oral health assessment,
access to health services, among others [20]. The results
of the brushing frequency and oral hygiene variables are
evidence of the need for educational-preventive care with
methods that allow motivation to improve oral hygiene
practices in older adults.

The DMFT index modified with ICDAS criteria reflects
an average of 5.9 decayed teeth per individual, finding
significant differences between sexes. This finding differ
from the results of other studies such as those conducted
in New Zealand, Turkey, Spain, Colombia, Belgium,
China and France where fewer caries experiences in their
active state were reported [16, 19, 21-25]. The difference
in the results of our study could be primarily attributed
in the first place to the criteria used to establish the diag-
nosis of caries, which, in our case, when using ICDAS,
initial carious lesions such as the white spot were con-
sidered, while other studies that have used WHO crite-
ria have only included cavitated carious lesions. Other

factors that could be attributed to contributing to the dif-
ference could be the strength of the public health systems
in developed countries, since in our country, health care
programs prioritize children and pregnant women. It
could also be inferred to the difference in diets, the eco-
nomic, cultural and educational level of the populations
surveyed in each country.

The mean number of teeth lost was 16.18, this compo-
nent represents 69.20% of the total DMFT; according to
the multivariate analysis, the trend is the greater the age,
the greater the tooth loss. Our results are close to those
reported in China, Spain, Belgium, Turkey and Colombia
in which also the missing component represents a high
percentage, between 71 and 86% [16, 19, 22-24] and
different from those of Mexico and New Zealand that
reported a lower percentage of missing teeth of approxi-
mately 50% of the DMFT index [21, 26]. Despite the dif-
ferences in the results between countries, the data show
that dental loss is a constant, representing a global public
health problem that is yet to be solved due to its potential
negative impact on the quality of life of those who suffer
from it.

Almost one third of the older adults participating in
the study are edentulous, affecting the ability to chew and
subsequently the general state of health due to nutritional
deficiencies as a result of the difficulty in eating; it also
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Table 6 Community periodontal index of treatment needs (CPITN) according to the maximum value that each patient presented

CPITN n 0 1 2 3 4 Edentulous p value
60 and over 471 3.18 6.37 23.57 23.57 11.89 3142

Sex

Male 233 5(1.06) 9(1.91) 57(12.1) 68 (14.44) 0(6.37) 64 (13.59) 0.010
Female 238 10 (2.12) 21 (4.46) 54 (11.46) 43(9.13) 26 (5.52) 84(17.83)

Age

From 60 to 75 years old 320 10(2.12 25(5.31) 85 (18.05) 78 (16.56) 41 (8.7) 81(17.2) 0.001*
Over 75 years old 151 5(1.06) 5(1.06) 26 (5.52) 33(7.01) 15(3.18) 67 (14.23)

Residence

Urban 283 10(2.12) 16 (3.4) 76 (16.14) 64 (13.59) 3 4) 81(17.2) 0.256
Rural 188 5(1.06) 14 (2.97) 35(7.43) 47 (9.98) 20 (4.25) 67 (14.23)

Region

Central 101 0 4(0.85) 24 (5.21) 42 (8.92) 14 (2.97) 17 (3.61) 0.000*
Occidental 79 0 8(1.7) 22 (4.67) 23 (4.88) 11 (2.34) 15(3.18)

Oriental 59 3(0.64) 1(0.21) 25(5.31) 6(1.27) 0 24.(5.1)

North 90 6(1.27) 8(1.7) 10(2.12) 5 (1.06) 8(1.7) 53(11.25)

Paracentral 56 4(0.85) 3(0.64) 10 (2.12) 14 (2.97) 9(1.91) 16 (3.4)

Coast 86 2(042) 6(1.27) 20 (4.25) 21 (4.46) 14 (2.97) 23(4.88)

Source: Own elaboration
* Significant

affects the function of speech, reduces self-esteem and
impairs social integration. The same proportion of eden-
tulous patients has been observed in other similar studies
in Latin America such as those carried out in Brazil and
Colombia and differing from the rate of total edentulism
found in China, India, Ghana and South Africa [23, 27,
28]; the differences could be attributable to factors such
as sociodemographic variables, genetic variants, dietary
culture and the coverage provided by the dental care pro-
grams in each country.

In accordance with the high prevalence of missing
teeth, almost all of the study subjects required pros-
thetic rehabilitation. Multivariate analysis showed that
the higher the age, the higher the probability of needing
prosthetic treatment, therefore, it is urgent at the pub-
lic level to prioritize oral health care for older adults to
improve their quality of life and masticatory function,
thus reducing the risk of malnutrition in Salvadoran
older adults [20, 29].

On the other hand, regarding periodontal health, the
CPITN results indicated that the majority of the popu-
lation needs periodontal treatments of professional scal-
ing, prophylaxis and some type of periodontal surgery.
These results also show the oral health deficiencies of this
sector of the population and support the need to imple-
ment programs that encourage self-care and empha-
size oral hygiene as soon as possible. Our results were
similar to those obtained in other countries that used
the same index, such as Turkey with 90% and Colombia

with 93.4%, both of which reported that their population
required some type of periodontal treatment [19, 23].
These data demonstrate that regardless of social, cultural
or economic differences, periodontal disease is more
severe in the elderly and therefore deserves to be prior-
itized among public health care needs.

A limitation of this study was its cross-sectional nature,
since it does not allow establishing cause-effect relation-
ships between the variables studied, so analytical stud-
ies are needed to establish the influence of the variables
on oral health status. A recall bias also occurs, since it is
known that in adulthood patients lose teeth also due to
periodontal disease and it is impossible to determine the
real reason for the indication of a periodontal.

Conclusions

In general, the oral health status of elderly Salvadoran is
poor. They report high levels of dental caries, periodon-
tal disease and edentulism, accompanied by poor oral
hygiene. Furthermore, the development of public policies
and specific oral health strategies aimed at this vulner-
able population is urgent.

Abbreviations

ANOVA: Analysis of variance; CPITN: Community periodontal index of
treatment needs; DMF-T index: Decayed, missing, filled-teeth index; ICDAS:
International caries detection and assessment system; OHI-S: Simplified oral
hygiene index; STROBE: Strengthening the reporting of observational studies
in epidemiology; WHO: World Health Organization.



Aguirre Escobar et al. BMC Oral Health (2022) 22:247

Acknowledgements
We extend our thanks to all the families who participated in this research.

Author contributions

Conceptualization, GAA and FJR; methodology, GAA, WYE, RFdQ and KAA;
validation, GAA, RFdQ and KAA; formal analysis, GAA, AGdM; research, GAA
and RFdQ; data curation, FJR; writing-original draft preparation, GAA; writ-
ing—revising and editing, GAA and RFdQ, WYE, KAA and FJR; visualization,
KAA; supervision, GAA, AGdM; project management, WYE, AGdM and FJR. All
authors have read and accepted the published version of the manuscript.

Funding
This research received no external funding.

Availability of data and materials

The datasets generated and analyzed during the current study are not pub-
licly available due to ethical approval limitations involving anonymity but are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was conducted according to the guidelines of the Declaration of
Helsinki and was approved by the National Ethics Committee of El Salvador
(protocol code CNEIS2015/033A). The study was explained, and written
informed consent was obtained from all subjects or their legal guardians.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

"Epidemiology and Public Health Program, University Rey Juan Carlos,

28933 Madrid, Spain. 2Research Center, Faculty of Dentistry, University of El
Salvador, 01101 San Salvador, El Salvador. *Department of Preventive Medicine
and Public Health, University Rey Juan Carlos, 28933 Madrid, Spain.

Received: 1 March 2022 Accepted: 9 June 2022
Published online: 21 June 2022

References

1. General Directorate of Statistics and Census. Population and housing
census [Internet]. 2007, p. 611. Available from: http.//www.digestyc.gob.
sv/index.php/temas/des/poblacion-y-estadisticas-demograficas/censo-
de-poblacion-y-vivienda/poblacion-censos.html.

2. World Health Organization. Cooperation strategy El Salvador [Internet].
2020, p. 70. Available from: http://www.who.int/countries/en/.

3. Abdul Razak P, Richard KJ, Thankachan RP, Hafiz KA, Kumar KN, Sameer
KM. Geriatric oral health: a review article. J Int Oral Heal. 2014;6(6):110-6.

4. Liu B, Dion MR, Jurasic MM, Gibson G, Jones JA. Xerostomia and salivary
hypofunction in vulnerable elders: prevalence and etiology. Oral Surg
Oral Med Oral Pathol Oral Radiol. 2012;114(1):52-60.

5. Al-Nasser L, Lamster IB. Prevention and management of periodontal dis-
eases and dental caries in the older adults. Periodontol. 2000;84(1):69-83.

6. Murray Thomson W. Epidemiology of oral health conditions in older
people. Gerodontology. 2014;1(31):9-16.

7. Marouf N, Cai W, Said KN, Daas H, Diab H, Chinta VR, et al. Association
between periodontitis and severity of COVID-19 infection: a case—control
study. J Clin Periodontol. 2021,48(4):483-91.

8. LiuWY, Chuang YC, Chien CW, Tung TH. Oral health diseases among the
older people: a general health perspective. ] Men's Health. 2021;17:7-15.

9. Ministry of Health El Salvador. Technical standard for comprehensive
health care [Internet]. 2020. Available from: http://asp.salud.gob.sv/regul
acion/pdf/norma/normatecnicadeatencionintegralensaludalaperso
naadultamayor.pdf.

Page 8 of 8

10. Wong FMF, Ng YTY, Keung Leung W. Oral health and its associated factors
among older institutionalized residents-a systematic review. Int J Environ
Res Public Health. 2019;16(21):4132.

11. Delwel S, Binnekade TT, Perez RSGM, Hertogh CMPM, Scherder EJA, Lob-
bezoo F. Oral hygiene and oral health in older people with dementia: a
comprehensive review with focus on oral soft tissues. Clin Oral Investig.
2018;22(1):93-108.

12. Von EIm E, Altman DG, Egger M, Pocock SJ, Gatzsche PC, Vandenbroucke
JP.The strengthening the reporting of observational studies in epidemi-
ology (STROBE) statement: Guidelines for reporting observational studies.
Int J Surg. 2014;12(12):1495-9. https://doi.org/10.1016/}.ijsu.2014.07.013.

13. Aguirre Escobar GA, de Quezada RF, Ortega de Blanco AV, Escobar de
Gonzalez WY, Aguirre de Rodriguez KA. National survey on oral health in
the salvadoran population, vol. 1. 2017. Available from: https://pesquisa.
bvsalud.org/portal/resource/pt/biblio-1122047

14. World Health Organization. Oral health surveys: basic methods, vol. 5, 5th
edn. Springer Top Signal Process; 2011, p. 33-58.

15. Greene JC, Vermillion JR. The simplified oral hygiene index. J Am Dent
Assoc. 1964,68(1):7-13.

16. Gao YB, Hu T, Zhou XD, Shao R, Cheng R, Wang GS, et al. Dental caries in
Chinese elderly people: findings from the 4th national oral health survey.
Chin J Dent Res. 2018;21(3):213-20.

17. Liu'L, Zhang Y, Wu W, Cheng M, LiY, Cheng R. Prevalence and correlates
of dental caries in an elderly population in northeast China. PLoS ONE.
2013;8(11):e78723.

18. Skorupka W, Zurek K, Kokot T, Nowakowska-Zajdel E, Fatyga E, Niedworok
E, et al. Assessment of oral hygiene in adults. Cent Eur J Public Health.
2012;20(3):233-6. https://doi.org/10.21101/cejph.b0421.

19. Tanik A. Evaluation of the relationship of CPITN and DMFT index of adult
patients in Turkey with their demographic characteristics: an epidemio-
logical study. Biotechnol Biotechnol Equip. 2019;33(1):1626-34.

20. Smith LA, Smith M, Thomson WM. Barriers and enablers for dental care
among dentate home-based older New Zealanders who receive living
support. Gerodontology. 2020;37(3):244-52.

21. Haisman RJ, Mason K, Holmes E, Haisman RJ, Templeton R, Weerasekera D,
et al. Our oral health : key findings of the 2009 New Zealand Oral Health
Survey. Ministry of Health; 2010. Available from: https://www.health.govt.
nz/system/files/documents/publications/our-oral-health-2010.pdf.

22. Bravo Pérez M, Almerich Silla J, Canorea Dfaz E. Oral health survey in
Spain, 2020. RCOE. 2020;25(4):11-69.

23. Ministry of Health C. IV National Oral Health Study Colombia, vol. 4.
Ministry of Health, Colombia; 2014. Available from: http://www.minsalud.
gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/ENSAB-IV-Situacion-
Bucal-Actual.pdf.

24. De Visschere L, Janssens B, De Reu G, Duyck J, Vanobbergen J. An oral
health survey of vulnerable older people in Belgium. Clin Oral Investig.
2016;20(8):1903-12.

25. Rosa RW, Samot J, Helmer C, Pourtau G, Dupuis V, Fricain JC, et al. Impor-
tant oral care needs of older French people: a cross-sectional study. Rev
Epidemiol Sante Publique. 2020;68(2):83-90.

26. Mexican Ministry of Health. Results of the epidemiologic surveillance
system for oral pathologies. 2019, p. 57. Available from: https.//www.gob.
mx/salud/acciones-y-programas/sivepab-sistema-de-vigilancia-epide
miologica-de-patologias-bucales.

27. Oliveira EJP, Alves LC, Santos JLF, de Oliveira Duarte YA, de Andrade FB.
Edentulism and all-cause mortality among Brazilian older adults: 11-years
follow-up. Braz Oral Res. 2020;34(1):2-5. https://doi.org/10.1590/1807-
3107BOR-2020.VOL34.0046.

28. Kailembo A, Preet R, Stewart Williams J. Common risk factors and eden-
tulism in adults, aged 50 years and over, in China, Ghana, India and South
Africa: results from the WHO Study on global AGEing and adult health
(SAGE). BMC Oral Health. 2016;17(1):2-5.

29. Holm-Pedersen P, Schultz-Larsen K, Christiansen N, Avlund K. Tooth loss
and subsequent disability and mortality in old age. J Am Geriatr Soc.
2008;56(3):429-35.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


http://www.digestyc.gob.sv/index.php/temas/des/poblacion-y-estadisticas-demograficas/censo-de-poblacion-y-vivienda/poblacion-censos.html
http://www.digestyc.gob.sv/index.php/temas/des/poblacion-y-estadisticas-demograficas/censo-de-poblacion-y-vivienda/poblacion-censos.html
http://www.digestyc.gob.sv/index.php/temas/des/poblacion-y-estadisticas-demograficas/censo-de-poblacion-y-vivienda/poblacion-censos.html
http://www.who.int/countries/en/
http://asp.salud.gob.sv/regulacion/pdf/norma/normatecnicadeatencionintegralensaludalapersonaadultamayor.pdf
http://asp.salud.gob.sv/regulacion/pdf/norma/normatecnicadeatencionintegralensaludalapersonaadultamayor.pdf
http://asp.salud.gob.sv/regulacion/pdf/norma/normatecnicadeatencionintegralensaludalapersonaadultamayor.pdf
https://doi.org/10.1016/j.ijsu.2014.07.013
https://pesquisa.bvsalud.org/portal/resource/pt/biblio-1122047
https://pesquisa.bvsalud.org/portal/resource/pt/biblio-1122047
https://doi.org/10.21101/cejph.b0421
https://www.health.govt.nz/system/files/documents/publications/our-oral-health-2010.pdf
https://www.health.govt.nz/system/files/documents/publications/our-oral-health-2010.pdf
http://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/ENSAB-IV-Situacion-Bucal-Actual.pdf
http://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/ENSAB-IV-Situacion-Bucal-Actual.pdf
http://www.minsalud.gov.co/sites/rid/Lists/BibliotecaDigital/RIDE/VS/PP/ENSAB-IV-Situacion-Bucal-Actual.pdf
https://www.gob.mx/salud/acciones-y-programas/sivepab-sistema-de-vigilancia-epidemiologica-de-patologias-bucales
https://www.gob.mx/salud/acciones-y-programas/sivepab-sistema-de-vigilancia-epidemiologica-de-patologias-bucales
https://www.gob.mx/salud/acciones-y-programas/sivepab-sistema-de-vigilancia-epidemiologica-de-patologias-bucales
https://doi.org/10.1590/1807-3107BOR-2020.VOL34.0046
https://doi.org/10.1590/1807-3107BOR-2020.VOL34.0046

	Oral health profile status and treatment needs in the Salvadoran elderly population: a cross-sectional study
	Abstract 
	Introduction: 
	Objective: 
	Materials and methods: 
	Results: 
	Conclusion: 

	Introduction
	Materials and methods
	Study design and setting
	Measures
	Clinical examination
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


