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Abstract
The objective of the study was to characterize self-reported oral hygiene practices amongMexican older adults aged≥60 years, and to
measure the association between frequency of tooth brushing and a set of sociodemographic, socioeconomic, and dental variables.
We conducted a cross-sectional study of 139 older adults aged ≥60 years in Pachuca, Mexico. A questionnaire and a clinical

dental examination were administered to identify specific variables. We determined frequency of tooth brushing (or cleaning of
dentures or prostheses) and use of toothpaste, mouthwash, and dental floss among respondents. Non-parametric testing was
performed for statistical analysis and a multivariate logistic regression model was generated with Stata 11 software to determine
frequency of tooth brushing.
In our study sample, 53.2% of participants reported brushing their teeth at least once a day, 50.4% always using toothpaste,

16.5% using mouthwash and 3.6% using floss for their oral hygiene. In general, younger and female respondents used oral hygiene
aids more than the others. Our multivariate model yielded an association (P< .05) between tooth brushing at least once daily
and the following variables: having functional dentition (OR=12.60), lacking health insurance (OR=3.72), being retired/pensioned
(OR=4.50), and suffering from a chronic disease (OR=0.43).
The older adults in our sample exhibited deficient oral hygiene behaviors. The results suggest certain socioeconomic inequalities in

oral health. The findings of this study should be considered when designing dental care instructions for older adults.

Abbreviations: 95% CI = 95% confidence intervals, NA = not available, OR = odds ratio, SD = standard deviation.
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1. Introduction
Population aging represents a passage from high to low and
controlled levels of mortality and birth patterns. This shift has
caused progressive aging and an increase in the size of the global
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population.[1] With the elderly expanding more rapidly than
other age groups, the phenomenon of an aging population has
become one of the major challenges facingMexico today and will
acquire even greater relevance in the forthcoming decades. Older
ugh of The Faculty Development Program (PRODEP) and the Program to

from the corresponding author on reasonable request.

idalgo State, Pachuca, b Faculty of Dentistry, Autonomous University of
isaburo Miyata” of Faculty of Dentistry at Autonomous University State of Mexico,

m); Carlo Eduardo Medina-Solís, Academic Area of Dentistry of Health Sciences
s@yahoo.com).

ttribution-Non Commercial License 4.0 (CCBY-NC), where it is permissible to
The work cannot be used commercially without permission from the journal.

, Casanova-Rosado AJ, Islas-Zaraz�ua R, Márquez-Corona Md, Rueda-Ibarra V,
giene practices with emphasis on frequency of tooth brushing: A cross-sectional
.

June 2020

https://orcid.org/0000-0002-1410-9491
https://orcid.org/0000-0002-1410-9491
mailto:cdrubendelarosa@hotmail.com
mailto:cemedinas@yahoo.com
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000021622


Islas-Granillo et al. Medicine (2020) 99:36 Medicine
adults aged ≥65 years are expected to reach 22.5% of the
population by 2050, up from 3.7% in 1970. Because one of the
predominant challenges of aging relates to health, and diseases
distinctive of old age require specialized medical care entailing
high costs.[2,3]

The mouth does not escape the impact of aging. Poor oral
health is an important public health problem affecting both
children and adults worldwide. Noted for their progressive and
cumulative effects, oral diseases become increasingly complicated
over time. Older adults thus tend to experience highly prevalent
oral conditions—for example, root caries, periodontal diseases,
tooth loss, edentulism, xerostomia, and oral mucosal lesions—
necessitating considerable health care.[4] From a social perspec-
tive, non-biological factors such as behavior and habits play a
central role in oral health promotion, disease prevention, and
successful treatments. Understanding oral diseases and improv-
ing the oral health of individuals require comprehension of the
mechanisms underlying their associated behaviors and attitudes.
This knowledge can help dental professionals guide individuals
and groups in a healthy direction. Among the key behaviors
affecting oral health are those related to oral hygiene practi-
ces.[5,6]

Oral health practices involving the self-reported frequency of
tooth brushing with toothpaste and the use of oral hygiene aids
such as dental floss andmouthwash represent tools for preventing
oral diseases by reducing or removing dentobacterial plaque.
Plaque can be removed by mechanic means such as a toothbrush
and floss, coupled with chemical means such as toothpaste and
mouthwash. Research on oral hygiene has focused mostly on
frequency of tooth brushing, bypassing oral hygiene aids that can
contribute to improving the control of dentobacterial plaque.[7,8]

Oral hygiene is a relevant topic for oral public health. Specifically,
toothbrushing is one of the public health actions that is
recommended by national and international organizations to
preserve and maintain oral health at all ages. In Mexico, the
frequency of tooth brushing and the use of oral hygiene aids have
been explored exclusively in children and adolescents.[8] No
record exists of any such studies having been conducted on
Mexican older adults. The prevalence rates of tooth brushing
identified in other countries vary enormously, between 3% and
82%.[9,10] Considering the dearth of information on theMexican
elderly, we undertook this study with the twofold purpose
of characterizing self-reported oral hygiene practices among
Mexican older adults aged ≥60 years and measuring the
association of tooth brushing frequency with sociodemographic,
socioeconomic, and dental variables.
2. Materials and methods

2.1. Study design and sample

Using an observational and cross-sectional approach, we
measured a set of oral health indicators in two groups of older
adults aged ≥60 years in the city of Pachuca, Mexico: one
residing in two nursing homes, and the other attending the
“Looking for a Friend” club of retired pensioners from the
Institute of Social Security and Services for Government Workers
(ISSSTE by its Spanish initials). Former employees of institutions
pertaining to the Teachers’ Union gathered to engage in
recreational, cultural, and leisure activities 3 days a week. Our
methodology has been partially described elsewhere.[11–15]

During recruitment, we informed potential participants of the
2

objectives of our research and of the confidential manner inwhich
their data would be handled. We also explained that they would
be free to leave the study at any time. Inclusion criteria involved
1.
 being ≥60 years old,

2.
 providing consent for participation, and

3.
 belonging to one of the above-mentioned groups of older

adults.

Exclusion criteria involved
1.
 suffering from a hearing or language impairment that could
hinder the interview and
2.
 experiencing a physical disability that would render it
impossible to administer the clinical dental examination.

No random sampling was performed: respondents were
volunteers who had agreed to participate in the study. The
initial total study population came to 151 apparently healthy
individuals; however, 12 declined our invitation or failed to fulfill
the inclusion criteria, leaving a final population of 139
respondents for analysis.
2.2. Variables and data collection

We administered a questionnaire (face to face) to collect data on
our independent variables: sociodemographic characteristics
including age, sex, and marital status; socioeconomic character-
istics including type of nursing home, health insurance,
educational level, and access to pension/retirement benefits;
and health status, specifically the presence of a chronic disease (as
diabetes, hypertension, cardiovascular diseases, etc). As depen-
dent variables, we determined self-reported oral hygiene practices
including frequency of tooth brushing (or cleaning of dentures or
prostheses) and use of toothpaste, mouthwash, or dental floss.
Participants underwent a clinical dental examination intended

to determine the number of missing teeth and presence or absence
of functional dentition. The results of the examination were
characterized as follows: 0=participants with <21 teeth in their
mouths and 1=participants with 21 or more teeth in their
mouths, excluding prostheses.[16–18] The dental examination was
administered by only one examiner, with participants comfort-
ably seated in an artificially lit room. Trained and standardized in
our study criteria, the examiner employed a flat dental mirror and
a WHO-type periodontal probe for his work. We constructed a
multivariate model to identify the frequency of tooth brushing in
our sample and characterized the results as follows: 0= less than
once a day and 2=at least once a day.
2.3. Data analysis

Data were analyzed using Stata 11 software (STATA Corp,
College Station, TX). We performed a univariate analysis to
obtain measures of central tendency and dispersion for the
continuous variables and frequencies and percentages for the
categorical variables. We also performed a bivariate analysis
based on the chi-square, Kruskall–Wallis and Fisher’s exact non-
parametric tests. For our multivariate analysis, we developed a
binary logistic regression model. The strength of association
between the dependent and independent variables was expressed
as an odds ratio (OR) with 95% confidence interval (CI 95%). A
variance inflation factor test was applied to analyze and, where
pertinent, avoid multicollinearity among the independent
variables. To construct the model, we considered the variables



Table 1

Univariate analysis of the characteristics of study participants.

Mean±SD Min–max

Age 79.06±9.78 60–100

Frequency Percentage

Functional dentition
No 125 89.9
Yes 14 10.1

Sex
Men 43 30.9
Women 96 69.1

Marital status
Single 52 37.4
Married/free union 25 18.0
Divorced/widowed 62 44.6

Health insurance
Yes 64 46.0
No 75 53.0

Pension/retirement
Without benefits 105 75.5
With benefits 34 24.5

Schooling
Less than high school 110 79.1
High school and beyond 29 20.9

Type of nursing home
Public 84 60.4
Private 31 22.3
Club 24 17.3

Chronic disease
No 37 26.6
Yes 102 73.4
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with a P< .25 value in the bivariate analysis. We adjusted this
model globally through the Hosmer-Lemeshow goodness-of-fit
test[19] and adjusted the final model for age and sex.
2.4. Ethical considerations

This study was conducted in conformity with the General Health
Law for Health Research and the Declaration of Helsinki for
research involving human subjects. All participants signed a
Table 2

Use of oral hygiene aids: prevalence and distribution among study p

Frequency (%) Age

Tooth brushing
No/<1/day 65 (46.8) 81.17±9.04
≥1/day 74 (53.2) 77.20±10.08

Use of toothpaste
No 69 (49.6) 80.56±9.38
Yes 70 (50.4) 77.57±9.99

Use of mouthwash
No 116 (83.5) 79.90±9.56
Yes 23 (16.5) 74.78±9.97

Use of dental floss
No 134 (96.4) 79.48±9.67
Yes 5 (3.6) 67.80±5.12

∗
Mann–Whitney test.

† Chi-squared test.
‡ Fisher’s exact test.
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written informed consent. The study protocol was approved by
the Ethics Committee of the Postgraduate and Research Unit of
the Academic Area of Dentistry at the Health Sciences Institute of
the Autonomous University of the State of Hidalgo.
3. Results

Descriptive results are shown in Table 1. The average age of
participants was 79.06±9.78, and 69.1% were women. The
average number of missing teeth was 20.02±8.61 (median 24).
Table 2 shows the results regarding oral hygiene practices. In our
sample, 53.2% reported brushing their teeth at least once a day,
50.4% using toothpaste, 16.5% using mouthwash and 3.6%
using dental floss of the participants who reported brushing their
teeth, 94.6% stated that they always used toothpaste (Fisher’s
exact<0.001). Distribution results regarding oral hygiene
practices showed that frequency of tooth brushing (P< .05) as
well as the use of toothpaste (P< .10), mouthwash (P< .05) and
dental floss (P< .05) differed by age; in general, younger people
made greater use of oral hygiene aids. Women used such aids
more frequently, but these differences were insignificant.
As illustrated in Table 3, the results from the bivariate analysis

of tooth brushing frequency indicated that younger participants,
those with functional dentition, and those in the private nursing
home and the adult day club brushed their teeth more frequently.
The remaining variables showed no association.
The multivariate model (Table 4) indicated that the following

were the characteristics of participants who demonstrated an
increased likelihood of brushing their teeth at least once a day:
having functional dentition (OR=12.60; CI 95%=4.47–35.55),
lacking health insurance (OR=3.72; CI 95%=2.52–5.49), and
being pensioned/retired (OR=4.50; CI 95%=1.57–12.85);
meanwhile, suffering from a chronic disease diminished the
likelihood of tooth brushing at least once a day (OR=0.43; CI
95%=0.27–0.69).
4. Discussion

Study results showed that tooth brushing was the oral hygiene
practice most frequently employed by the older adults in our
sample, although the observed percentage was low compared to
the general population and other, younger groups.[10,20] In
articipants by age and sex.

P Men Women P

24 (55.8) 41 (42.7)
.0213

∗
19 (44.2) 55 (57.3) .152†

26 (60.5) 43 (44.8)
.0802

∗
17 (39.5) 53 (55.2) .088†

37 (86.1) 79 (82.3)
.0260

∗
6 (13.9) 17 (17.7) .582†

43 (100.0) 91 (94.8)
.0100

∗
0 (0.0) 5 (5.2) .152‡
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Table 3

Bivariate analysis: association between tooth brushing and
participant characteristics.

No/<1/day ≥ 1/day P

Age 81.17±9.04 77.20±10.08 .0213
∗

Functional dentition
No 64 (51.2) 61 (48.8)
Yes 1 (7.1) 13 (92.9) .002†

Sex
Men 24 (55.8) 19 (44.2)
Women 41 (42.7) 55 (57.3) .152†

Marital status
Single 25 (48.1) 27 (51.9)
Married/free union 8 (32.0) 17 (68.0) .245†

Divorced/widowed 32 (51.6) 30 (48.4)
Health insurance
Yes 34 (53.1) 30 (46.9)
No 31 (41.3) 44 (58.7) .165†

Pension/retirement
Without benefits 53 (50.5) 52 (49.5)
With benefits 12 (35.3) 22 (64.7) .123†

Schooling
Less than high school 20 (40.8) 29 (59.2)
High school and beyond 45 (50.0) 45 (50.0) .300†

Type of nursing home
Public 51 (60.7) 33 (39.3)
Private 10 (32.3) 21 (67.7) <.001†

Club 4 (16.7) 20 (83.3)
Chronic disease
No 14 (37.8) 23 (62.2)
Yes 51 (50.0) 51 (50.0) .204†

∗
Kruskall–Wallis test.

† Chi-squared test.

Table 4

Multivariate analysis: association between tooth brushing and
participant characteristics.

OR CI 95% P

Functional dentition
No 1

∗

Yes 12.60 4.47–35.55 <.001
Health insurance
Yes 1

∗

No 3.72 2.52–5.49 <.001
Pension/retirement
Without benefits 1

∗

With benefits 4.50 1.57–12.85 .005
Chronic disease
No 1

∗

Yes 0.43 0.27–0.69 <.001
∗
Reference category.

Note: The model was adjusted for the variables in this table, as well as for age and sex. Confidence
intervals were calculated with standard errors, taking into account the intraorganization (nursing home
and adult day club) cluster.
Goodness-of-fit test: Hosmer–Lemeshow X2 (8)=6.39; P= .6033.
Linktest (for specification error detection): predictor=0.000; predictor2=0.186.
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general, oral health—and particularly oral hygiene practices—
among older adults have been little studied, thus limiting
comparisons with other research initiatives. A Hong Kong study
of older adults—59 with dementia and 59 apparently healthy—
indicated that the frequency of tooth brushing was 5% and 31%,
respectively.[9] Meanwhile, a study in Nigeria reported a tooth
brushing prevalence of 82% among ≥60-year-old partici-
pants.[10] The discrepancy among studies may be attributable
to differing methodologies, study populations or case definitions.
Tooth brushing is the principal method of self-care for preventing
the most common oral diseases. Consequently, is a universally
accepted recommendation for maintaining good dental and
periodontal health among all age groups.[20,21] Nonetheless, it
has been shown that tooth brushing alone is not sufficient for
eliminating interproximal plaque; additional techniques such as
the use of dental floss, rubber points and interdental brushes are
recommended.[22]

Tooth brushing is beneficial for oral health preservation among
adults, since it produces pressure, stretching and mechanical
vibratory stimulation of the tongue, periodontal ligament
(through pressure on the teeth), gums and palate. Therefore, it
has been assumed that tooth brushing modulates the salivary
flow rate and thus favors maintaining oral equilibrium among
older people.[23] In turn, this leads to a reduction in caries and
periodontal disease, as well as preventing tooth loss. Studies
among older adults have found that the rate of tooth brushing
diminishes with the loss of natural teeth.[24] The present study,
which found that the frequency of tooth brushing was greater
4

among those with functional dentition (21 or more teeth),
confirms these findings. As older adults lose teeth they also lose
interest in caring for their remaining teeth. They begin to
abandon the “role of suffering from a disease” and, consequently,
submit themselves to an even greater deterioration in their oral
health. Some never even assume this role given the low mortality
rate associated with oral diseases.[25]

As the population ages, patients having two or more illnesses
cease to be the exception, becoming almost the rule. The term
comorbidity has been coined to designate this condition.[26] Oral
diseases also coexist with chronic diseases. Various studies have
shown an association between tooth brushing and a reduced risk
of chronic diseases.[27–31] A number of theories have posited that
various aspects of lifestyle behavior are interrelated. The
relationship between systemic diseases and self-care activities
favoring oral health and hygiene may thus be influenced by other
lifestyle behaviors.[27] Our study found that people suffering from
a systemic disease reduced the frequency of tooth brushing.
Therefore, from a public health perspective, improving tooth
brushing habits is conducive not only to preventing the most
generalized dental diseases, but also, and more importantly, to
reducing common risk factors for the principal non-communica-
ble diseases.[20] It has been reported that the intraoral
environment affects intestinal microbiota andmay cause systemic
inflammation.[24]

In recent decades, it has been established that oral health
among the general population varies according to social
determinants. Different approaches have been used to measure
oral health, with subjective and objective variables yielding
varying results. However, overall, research has revealed the
existence of an oral health gradient differing according to
socioeconomic position.[6,32,33] It has been recognized that
socioeconomic conditions are related to healthy behavior.
Similarly, our study demonstrated that having health insurance
and a pension were associated with the frequency of tooth
brushing[10]; however, these associations were in contrast with
each another: We had anticipated that having health insurance
(additional resources) would be associated with an increase in the
frequency of tooth brushing, as was the case for participants
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having pension/retirement benefits (a better socioeconomic
position). Nonetheless, contrary to expectations, having health
insurance correlated with a lower frequency of brushing. The
importance of socioeconomic position as regards the magnitude
of inequality needs to be explored in order to adequately plan and
evaluate public health interventions, as well as to reduce the
impact of socioeconomic position on oral health.
Our study has limitations which must be taken into account in

order to properly interpret the results. The most important
limitation concerns our cross-sectional design, whichmay present
problems of temporal ambiguity, with the result that associations
cannot be regarded as causally related. Another limitation that
must be considered when generalizing results is that our sample
consisted primarily of isolated individuals. On the other hand,
the type of sampling (non-probabilistic) could introduce some
type of bias (selection bias). Thus, the conditions in which they
lived and their behavior as regards oral hygiene may differ from
those of the general population. Also, being data collected using
questionnaires, the data given by the participants may be
inaccurate and subject to bias.
5. Conclusions

The older adults in our study exhibited poor oral hygiene
practices. The results suggest certain socioeconomic inequalities
in oral health. Our findings should be taken into account in the
design of dental care instructions for older adults. We have seen
from other studies that this population group does not generally
receive instruction in oral hygiene for caring for their natural
teeth or dentures. Interventions are therefore urgently needed
among this age group in order to improve their oral health
conditions. Maintaining optimal oral health is a challenge for
those caring for elderly institutionalized persons. Aging of the
population inevitably leads to a greater number of dependent
elderly persons.[34,35]
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