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Factors associated with self-reported

use of mouthwashes in southern

Brazil in 1996 and 2009

Abstract: Objective: To evaluate the association between

sociodemographic factors and self-reported use of mouthwashes in a

city in the south of Brazil over a time span of 13 years. Methods: The

study involves a comparison of two household surveys conducted in

1996 and 2009. Respectively, 850 and 982 households were included

in each year. The mother of the family answered to a structured

questionnaire to provide sociodemographic data. Self-reported use of

mouthwash was evaluated in a binary manner (yes/no). Multivariate

Poisson regression models were used to estimate proportion ratios

(PR) and 95% confidence intervals (95% CI). Results: The proportion

of mouthwash use increased significantly from 10.8% to 24.2% after

13 years. The probability of using mouthwashes increased more than

two times from 1996 to 2009 (PR = 2.25 95% CI 1.80–2.82). Higher

probabilities for using mouthwashes were observed in households

with higher income (PR = 2.63 95% CI 1.97–3.51) and in those

households where the mothers had higher educational levels

(PR = 1.46 95% CI 1.05–2.03). Conclusion: Higher family income and

higher maternal educational level were associated with self-reported

use of mouthwashes in a higher proportion of households.

Key words: education; income; mouthwashes; oral hygiene; risk

factors

Introduction

It has been demonstrated that the use of mouthwashes containing anti-

septics brings clinical benefits in terms of reducing supragingival biofilm

and gingivitis (1–3). However, its routine use as part of oral hygiene pro-

cedures does not seem to be a reality, especially in Brazil, with efforts

including in teaching to stimulate this subject within dental students (4).

Investigating the profile for the use of oral hygiene products is very

important in dentistry for two reasons. First, the usage patterns for oral

hygiene products have been associated with changes in the epidemiology

of the most common oral diseases. Second, the responsibility for indicat-

ing and prescribing oral hygiene products to the population lies with

dental professionals. The fact that studies about this profile do not exist

results in a situation where the profession delegates its responsibility in

this area to industry and marketing (1, 3, 5, 6).

Studies with systematized methodologies to evaluate the use of anti-

septic solutions are, to date, non-existent. The data observed in non-

systematic studies point to a growing use of oral antiseptic solutions (7, 8).

Education, family income and age may be associated with changes in the

Int J Dent Hygiene 12, 2014; 103--107 || 103



profile of product use and consumption (9–11) and, therefore,

can also have this influence on use of antiseptics. In this respect,

in an analysis on the consumption of toothpaste, Colussi et al.

(12) observed that mother’s age and family income were associ-

ated with greater use of this oral hygiene product.

Because of the scarcity of studies about the use of oral

hygiene products and their effective importance to the epide-

miological profile in oral health, it is important that indepen-

dent studies are performed, so as to generate hypotheses and

understand the profile of their use, with the aim of maximizing

the possibility of benefits. The aim of this study was to evalu-

ate the association between family income, age and mother’s

educational level with the increase in self-reported use of

mouthwashes in a city in southern Brazil after 13 years.

Study population and methodology

This is an observational study that involves an analysis of two

household cross-sectional surveys performed in an urban area

of Passo Fundo, Rio Grande do Sul, Brazil, in 1996 and 2009.

This city has approximately 190 000 inhabitants over a terri-

tory of 780 km2 located in southern Brazil (available at: http://

www.ibge.gov.br/cidadesat/index.php; accessed 17 August

2012). More than 95% of the population lives in an urban area,

with a poverty level of 27.91% and a Gini index of 0.41 (13).

The ethics committee of the University of Passo Fundo

approved the study protocol. All participants received informa-

tion about the study, and after reading and signing the consent

form, all participants were included in the study.

Sample

Two convenience samples of 868 and 1111 households were

obtained in 1996 and 2009, respectively, with the same meth-

odologies being applied. A map of the urban area of the city

of Passo Fundo was used as a basis, selecting at random 30

geographical areas of approximately 3 km2. Within each area,

we defined the streets, with their respective houses, neigh-

bourhoods and/or central areas, to be visited, always starting

from the centre of the city in the direction of the outskirts.

Prior to the fieldwork, between 30 and 40 households to be

included in each area were identified. If, for some reason, the

predicted visits to a specific street proved impossible, neigh-

bouring streets were selected to complete the estimated num-

ber of households for that area. In case the adult of the house

was not home, we revisited it once, and if the adult was still

absent, we visited the next home in the same area. Commer-

cial addresses were not included in the study. To be included

in the study, the household had to fit one of three distinct

income stratum: up to two Brazilian minimum wage salaries

(BMS), between 5 and 7 BMS and above 10 BMS (13); more-

over, the mother of the household or a responsible adult had

to be present at the moment of the interview.

As the present study includes two independent samples

obtained 13 years apart, no attempt was made to include the

same households in 1996 and 2009. For this study’s analysis,

households for which there was no data available for the vari-

ables to be analysed and those that did not respond to the

question about mouthwashes (the study’s primary outcome)

were not included. We included 850 (97.9%) and 982 (88.4%)

households for the years 1996 and 2009, respectively. There-

fore, the study included a total of 1832 (92.6%) households.

Table 1 shows the characteristics of the samples in the years

1996 and 2009.

Interviews

Heads of the family were interviewed using a structured ques-

tionnaire to obtain demographics, socioeconomic information,

habits and knowledge related to oral health and oral hygiene

product consumption. Specifically, the self-reported use of

mouthwashes was obtained via the question ‘Do you use any

kind of mouthwash product?’

The same interviewer led the fieldwork in 1996 and 2009.

Interviewers were informed about the research objectives,

instructed on how to perform the visits, trained on filling the

questionnaire before the study and they used standardized

procedures to increase consistency. Interviews were performed

in the same time of each year (1996 and 2009), comprising

June and July.

Statistical analysis

The household was the analytical unit in this study. Data anal-

ysis was performed using the Stata statistical package (STATA

10 for Macintosh; Stata Corp., College Station, TX, USA), and

a 5% significance level was established.

Mouthwash use reported by the mother of the family was

considered the dependent variable of this study. The indepen-

dent variables included mother’s age, family income and

mother’s educational level. Income was evaluated using the

household income, categorized in BMS (>10 BMS; 5–7 BMS;

≤2 BMS). The variables of age and educational level were

Table 1. Characteristics of the samples in the years 1996 and
2009

Variable

1996 2009

n % n %

Mother’s age
<35 years 255 30.0 205 20.9
35–49 years 398 46.8 416 42.4
≥50 years 197 23.2 361 36.7

Family income
>10 BMS 189 22.2 127 12.9
5–7 BMS 338 39.8 382 38.9
≤2 BMS 323 38.0 473 48.7

Mother’s educational level
High 124 14.6 224 22.8
Medium 449 52.8 490 49.9
Low 277 32.6 268 27.3

Total 850 100.0 982 100.0

BMS, Brazilian minimum wage salaries.
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based only on the mother of the family. Educational level was

categorized as high, medium and low according to the number

of years the mother had studied (≥12; 8–11 years; 0–7 years,

respectively).

The proportion of mouthwash use reported by the mother

of the family and the 95% confidence intervals (95% CI) were

estimated for 1996 and 2009. Proportion estimates observed in

1996 and 2009 were compared among the independent vari-

ables using Wald tests.

Poisson regression models with log link and a robust vari-

ance estimator (14) were used to evaluate the association

between self-reported mouthwash use and the independent

variables. Main-effects models were fitted for each indepen-

dent variable, adjusting for the year of the survey, and sepa-

rately for each year. A final multivariable model was fitted

including all independent variables and the year of survey.

Proportion ratios (PR) and 95% CI were reported.

Results

Between 1996 and 2009, a significant increase from 10.8% to

24.4% in the proportion of self-reported use of mouthwashes

was observed (Table 2). Moreover, a significant increase in the

proportion for all strata of family income, age and mother’s

education was observed.

Table 3 presents the evaluation of factors associated with

self-reported use of mouthwashes, analysing each survey sepa-

rately. In 1996, only household income was significantly asso-

ciated with the use of mouthwashes, with a probability

greater than two and a half times (PR = 2.63) in residences

with an income above 10 BMS compared with the lowest

level of household income (≤2 BSM). Yet in 2009, two

income strata – intermediate and high – demonstrated signifi-

cantly higher probabilities of reporting the use of mouthwash.

In addition, there were significantly lower probabilities for

the use of mouthwashes in households with mothers in the

upper age categories, whereas the probability was significantly

higher in those homes with mothers with a higher level of

education.

After 13 years, a 2.25 times higher probability (95% CI

1.80–2.82) for the use of mouthwash was observed. When all

the individuals were considered in the regression model

adjusting for the year of the survey, mother’s age was not sig-

nificantly associated with the reported use of mouthwash

(Table 4). Higher family income and mother’s educational

Table 2. The proportion of the use of mouthwashes reported by
the mother of the family according to sociodemographic
variables in the years 1996 and 2009

Variable

1996 (n = 850) 2009 (n = 982)

% 95% CI % 95% CI P *

Mother’s age
<35 years 8.6 5.2–12.1 30.7 24.3–37.0 <0.001
35–49 years 12.8 9.5–16.1 24.5 20.3–28.6 <0.001
≥50 years 9.6 5.5–13.7 20.8 16.5–24.9 <0.001

Family income
≤2 BMS 6.8 4.0–9.5 15.4 12.1–18.6 <0.001
5–7 BMS 9.1 6.0–12.2 27.7 23.2–32.2 <0.001
>10 BMS 20.6 14.8–26.4 48.0 39.3–56.7 <0.001

Mother’s educational level
Low 7.9 4.7–11.1 14.1 9.9–18.3 0.02
Medium 10.0 7.2–12.8 24.2 20.4–28.0 <0.001
High 20.1 13.0–27.2 37.0 30.7–43.3 <0.001

Total 10.8 8.7–9.1 24.4 21.7–27.1 <0.001

BMS, Brazilian minimum wage salaries; CI, confidence index.
*Wald test.
[Correction added on 6 December 2013, after first online publica-
tion: For Table 2, in the first row under ‘Family income’, ‘>10’ has
been corrected to ‘≤2’; and ‘≤2’ in the third row has been corrected
to ‘>10’. In the first row under ‘Mother’s educational level’, ‘High’
has been corrected to ‘Low’; and ‘Low’ in the third row has been
corrected to ‘High’].

Table 3. Poisson multivariate regression models, for each year
separately, of the association between the use of mouthwash
reported by the mother of the family and sociodemographic
variables

Variable
1996 (n = 850) 2009 (n = 982)
PR (95% CI) PR (95% CI)

Mother’s age
<35 years 1 1
35–49 years 1.24 (0.77–1.98) 0.75 (0.58–0.98)*
≥50 year 1.06 (0.59–1.92) 0.72 (0.54–0.96)*

Family income
≤2 BMS 1 1
5–7 BMS 1.32 (0.78–2.23) 1.61 (1.22–2.12)*
>10 BMS 2.63 (1.46–4.73)* 2.62 (1.89–3.63)*

Mother’s educational level
Low 1 1
Medium 0.93 (0.56–1.52) 1.39 (0.98–1.96)
High 1.23 (0.64–2.39) 1.57 (1.06–2.32)*

BMS, Brazilian minimum wage salaries; CI, confidence index; PR,
proportion ratio.
*P < 0.05.

Table 4. Poisson regression models for the association
between the use of mouthwash, as reported by the mother of
the family, and sociodemographic variables

Variable

Adjusted for the year
of the survey Complete model†

PR (95% CI) PR (95% CI)

Mother’s age
<35 years 1 1
35–49 years 0.96 (0.76–1.22) 0.87 (0.69–1.09)
≥50 years 0.78 (0.60–1.02) 0.80 (0.61–1.04)

Family income
≤2 BMS 1 1
5–7 BMS 1.68 (1.32–2.13)* 1.52 (1.19–1.95)*
>10 BMS 3.14 (2.46–4.01)* 2.63 (1.97–3.51)*

Mother’s educational level
Low 1 1
Medium 1.55 (1.18–2.04)* 1.22 (0.92–1.62)
High 2.54 (1.91–3.37)* 1.46 (1.05–2.03)*

BMS, Brazilian minimum wage salaries; CI, confidence index; PR,
proportion ratio.
*P < 0.05; **P > 0.25.
†Year of the survey and all the variables included in the model.
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level were significantly associated with higher probabilities for

using mouthwash in both multivariate models.

Discussion

The aim of this study was to evaluate the factors associated

with the use of mouthwashes over the course of 13 years in a

city in the south of Brazil. It was demonstrated that higher

family income and higher educational level on the part of the

mother were associated with an increase in the use of mouth-

washes.

This study involved a comparison of two surveys with con-

venience samples, which were performed in the city of Passo

Fundo, Brazil. Although these samples cannot be said to be

representative because of the characteristics of this study’s

intentional sample plan, in terms of the associated factors, the

results have the potential for extrapolation. To the best of our

knowledge, there are no studies to date on the use of oral anti-

septics from a population perspective. This lack of studies

demonstrates that this field has been overlooked in systematic

research approaches. This fact is worrisome, as changes in the

use of oral hygiene products have been associated with

changes in health status of both individuals and populations

(11, 12, 15), demonstrating their importance in the oral health

context.

This sample’s study was defined with the specific objective

of being able to differentiate the use of oral hygiene products

within strata of specific income. For this reason, we intention-

ally chose three strata of household income, based on the Bra-

zilian minimum wage (BMW) salary system. If converted to

American dollars, one BMW represented approximately US

$233.00 in 2009. The distributions of income in the present

sample aimed to avoid the superimposition of categories found

in studies that treat the income variable as continuous or that

establish consecutive intervals. Thus, our design allowed for a

better differentiation of the economic levels in the sample and

the impact of this variable on the use of mouthwashes.

In Brazil, data from patients at university clinics have

brought some light to elucidate the profile for the use of oral

antiseptics (7). Also, using convenience sampling strategies, it

was observed a clear increase in the number of regular con-

sumers of mouthwash, which, in a period of 8 years, has

increased nearly four times.

The use of oral antiseptics has become more popular based

on different indications, ranging from the possibility of using

them instead of mechanical control to using them as a comple-

ment to the mechanical control of biofilm, which always has

some degree of limitation (16). This analysis probably refers to

the routine use of mouthwashes as complementary to tradi-

tional mechanical procedures to control biofilm, because it

concerns to a study that takes the home as its analytical unit

and the daily behaviours of the families.

The surveys in the present study performed in 1996 and in

2009 in the same city suggest a longitudinal behaviour.

Sequential cross-sectional studies such as this one have been

used to infer evidence of longitudinal behaviours in the litera-

ture (17–23). The results observed point to a clear increase in

the use of mouthwash. The proportion of mouthwash use

increased from approximately 10% in 1996 to nearly 25% in

2009. For all of the economic strata identified in this study,

the increases in the use of mouthwashes were statistically sig-

nificant. These findings point to an incontestable reality that

the use of mouthwashes significantly increased over the study

period.

When the two surveys were analysed separately, the obser-

vations of the three independent variables of this study (i.e.

mother’s educational level, mother’s age, and socioeconomic

level) suggest changes in the pattern of mouthwash use. With

respect to the mother’s age, we observed that this variable did

not have an influence on the use of mouthwash in 1996. In

2009, the older the mother was, the less likely mouthwash

was to be used in the household. This finding clearly shows a

transformation in the pattern of use. Younger mothers had

incorporated mouthwash into the set of hygiene products

used, but this had not yet happened with the older mothers.

This fact was influenced by the pattern of use in the younger

mothers’ generation. A second important aspect of this study

relates to socioeconomic level. Whereas in 1996, the participants

from the highest socioeconomic stratum had a significantly

higher pattern of use than the reference group with the lowest

socioeconomic level, in the year 2009, both the intermediate

and the highest socioeconomic bands had a higher use than the

reference group. Although mouthwash use was not considered

to be very important, over time, the use of this product has

tended to grow. Additionally, Brazil experienced high levels of

economic growth during the period under analysis, which may

also account for the increased consumption of mouthwash (5).

In addition, there is a growing knowledge about using different

means of oral hygiene other than mechanical control.

Another interesting finding of this study was that the

mother’s educational level was associated with a higher proba-

bility of using antiseptic solutions. The higher the mother’s

educational level, the greater the self-reported use of mouth-

washes. The role of education in promoting health practices is

undeniable (17, 23–26). Studies have clearly demonstrated that

educational levels influence the oral health condition (6, 21,

22, 27, 28). Thus, it may be supposed that the higher the

mother’s educational level, the higher the chances that prod-

ucts that can improve oral health may be consumed.

We cannot deny that dentistry has neglected the subject of

mouthwashes use by the population. Recently, Oppermann

et al. (4) noted that teaching about the chemical control of bio-

film was very rudimentary in Brazilian dental faculties and

proposed that systematic approaches be adopted to support

these needs. This proposal has the potential to influence the

results of the present study, in that dental professionals them-

selves may need better preparation to inform the population

about the adequate use of antiseptic solutions.

This study has methodological advantages and limitations

that need to be taken into account when interpreting the

results. Among the limitations, we should mention the non-

random sampling strategy and the lack of information about
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what type of mouthwashes were being consumed. On the

other hand, important advantages must be highlighted, such as

the large sample size, high response rate and the fact that data

were obtained from a broad range of the population. Addition-

ally, reasons for using mouthwashes were not assessed, as the

aim of the study was to determine consumption.

The results of the present study are intriguing and point to

the need for providing more information to the population

about the use of mouthwashes. Additionally, they demonstrate

that family income and mother’s educational level are associ-

ated with an increase in the self-reported use of mouthwashes

over a period of 13 years in an urban population in southern

Brazil.

Clinical relevance

Scientific rationale

Mouthwashes are available as part of the oral hygiene meth-

ods. The use of mouthwashes seems to be increasing.

Principle findings

Principal findings: The present study evaluated a trend in

mouthwash use over 13 years in Brazil and has demonstrated

that an important increase in mouthwash use took place over

time. This household survey demonstrated that family income

and educational level were associated with the increased use

of mouthwashes. It is of great importance that information is

given by the profession to the population to guide mouthwash

choice and rational use.
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