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Concerns about dental aesthetics are associated with oral health
related quality of life in Southern Brazilian adults

Preocupacdes sobre a estética dentdria com qualidade de vida
relacionada a satide bucal em adultos no sul do Brasil

Mariél de Aquino Goulart'
Aline Macarevich Condessa !
Juliana Balbinot Hilgert'
Fernando Neves Hugo'
Roger Keller Celeste'

Abstract It aims to evaluate the association be-
tween dental appearance and Oral Health Related
Quality of Life. Fifteen primary care services with
dental services were selected in Porto Alegre, Bra-
zil. Individuals were interviewed from a random
sampling of households in the catchment area of
the health centres. The outcome was having an
OHIP14 score > 0 (any impact). The main expo-
sures included self-reported tooth colour and po-
sition, perception of oral health and concern with
dental aesthetics. Data were analysed with step-
wise logistic regression. Of 1943 individuals con-
tacted, 433 used public dental services in the last
year. Seventy-three percent had some impact on
quality of life, 35.2% and 47.5% reported stained
and crowded teeth, respectively. Also, 22.2% had
already tried bleaching their teeth. Individuals
concerned with colour were 2.56 times (95% CI:
1.34-4.89) more likely to report any impact after
adjusting for number of teeth, smoking and edu-
cation. Concerns about tooth position, reporting
stained or crowded teeth, age, sex and income
were not significant (p > 0.30). There is a direct
and independent association between concerns
with tooth colour and quality of life. The effect of
tooth colour on quality of life may be mediated by
Liii‘;f;‘ig;gi‘r’;tgg’gia’ individuals’ perceptions f)f aesthetics. .
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Resumo O objetivo do presente estudo foi ava-
liar a associagdo entre a aparéncia dos dentes com
a qualidade de vida relacionada a saiide bucall.
Quinze centros de atengdo primdria com servigos
odontolégicos foram selecionados em Porto Alegre,
Brasil. Os individuos foram entrevistados a par-
tir de uma amostragem aleatéria de domicilios.
O desfecho avaliado foi ter um escore de OHIP14
> 0. As exposigoes foram: cor e posicio autorre-
ferida dos dentes, percep¢io da saiide bucal e
preocupagao com a estética dental. Os dados fo-
ram analisados com regressdo logistica. De 1.943
individuos contatados, 433 utilizaram os servigos
publicos odontoldgicos, dos quais 73% tinham al-
gum impacto na qualidade de vida; 35,2% den-
tes manchados e 47,5% dentes apinhados. Além
disso, 22,2% jd haviam tentado clarear os dentes.
Individuos preocupados com a cor tinham 2,56
vezes (IC 95%: 1.34-4.89) mais chances de relatar
qualquer impacto apds o ajuste para niimero de
dentes, tabagismo e educagao. Preocupagdes com a
posi¢ao dos dentes, relato de dentes manchados ou
apinhados, idade, sexo e renda ndo foram signifi-
cativas (p > 0,30). Houve uma associagio direta e
independente entre as preocupagdes com a cor do
dente e qualidade de vida. O efeito da cor do dente
pode ser mediado pela percep¢io da estética.
Palavras-chave Qualidade de vida, Estética
Dentdria, Md Oclusdo, Hdbito de Fumar, Descol-
oragio de Dente
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Introduction

The public demand for aesthetic dentistry has
been growing since the 90’s and it stands as a rel-
evant part of dentist’s work nowadays. It has been
reported that tooth colour is significantly related
to satisfaction with dental appearance'. While
position and colour play important role in den-
tal aesthetic, the tooth colour may be more im-
portant than tooth position®’. The most desired
treatment to improve teeth appearance has been
tooth whitening"**, although there are differenc-
es among populations about perception of dental
appearance’ and about its importance.

Factors that can impact on tooth colouration
include dental fluorosis, ageing, smoking, and
dietary intake of coloured food®’. Individuals
with more darkened/yellowed teeth are consid-
ered less attractive when compared with those
with whiter teeth®. Previous studies reported that
about 66% of the population were not satisfied
with their teeth colour' and this increased with
the severity of discoloration®. Regarding tooth
position, quality of live has been shown to im-
prove after orthodontic treatment®’. In addi-
tion, orthodontic treatment improves aesthetic
perception'! and this is independently associated
with quality of life’.

So far, the mechanisms by which dental ap-
pearance is related to quality of life are not well
described. It is possible that crowded and dark-
ened teeth make people concerned about their
health®, affecting psychological wellbeing. To our
knowledge, no study has tested the joint effect of
tooth position and colour with concerns about
health on quality of life. Therefore, the aims of
this study were to evaluate the association be-
tween dental appearance and concerns about
tooth colour and position and Quality of Life Re-
lated to Oral Health among adults.

Materials and Methods

This work is based on a cross-sectional popula-
tion-based study, in which the primary objective
was to evaluate differences in attributes of pri-
mary health care among three arrangements of
public primary health care services provided in
the city of Porto Alegre, Southern Brazil. The
sample comprised residents in areas covered by
fifteen primary health care centres that had one
dentist, a dental assistant and/or a dental hygien-
ist working for at least two years. A minimum of
thirty individuals were interviewed in each pri-

mary health care catchment area. A census track
from the catchment area was randomly chosen.
Then, one random street corner was chosen
from simple randomization as starting point. All
households in a block were visited until the min-
imum sample size was achieved according to the
inclusion criteria. The inclusion criteria for the
users were: having eighteen years of age or more;
having used one of the health care centres in the
twenty-four months prior to the study for dental
examination or treatment; and being a perma-
nent resident of the catchment area. If more than
one adult fitted the inclusion criteria in a selected
household, only one was chosen randomly. Se-
lected users were interviewed by a trained field
researcher using a structured questionnaire with
closed questions.

The project was approved by the Ethics Com-
mittees in Research, under the numbers 10-120
(Ethics Committee in Research of the Concei¢do
Hospital Group) and by Research Committee of
the Federal University of Rio Grande do Sul.

Main exposures

Tooth colour and stain perception were as-
sessed by a questionnaire developed by the In-
diana University'? and adapted to Brazilian Por-
tuguese by Furtado et al."”. The participant was
asked to answer the following question “My teeth
are:” from “very white” to “very stained/disco-
loured” using a five-level Likert-type scale; then
respondent answered “Are you concerned about
that?” (yes/no). The same questions were applied
to ask about tooth position and dental health”.

Outcome variable

Oral Health Related to Quality of Life was
evaluated by the Brazilian Portuguese version
of OHIP-14 as one overall score'*'® The score of
each individual was dichotomized in no impact
on OHRQoL (OHIP = 0) or any impact when
higher than zero (OHIP >1).

Covariates

Socio-demographic and dental status vari-
ables were included as potential confounders.
The number of teeth in the mouth was obtained
by asking to respondents how many remaining
teeth they had left in each jaw. In analysis, this
variable was dichotomized as functional denti-
tion (> 20 permanent teeth in mouth) or not (<
20 teeth). People were asked if they use to smoke,



if they have never smoked or if they have stopped.
Smoking variable was created by dichotomizing
the answers in current smokers or not. The par-
ticipant was also asked if he or she has ever tried
to bleach his/her teeth. In the analysis we catego-
rized this as has never bleached, tried to bleach
at home (e.g. using whitening toothpaste) or
tried to bleach with a dentist. Socio-demograph-
ic information were evaluated by questions that
asked for date of birth, sex, income (categorized
in minimum wages, equivalized by square root of
the number of individuals at the household), and
education (categorized in years of schooling, ac-
cording to educational attainment).

Analysis

Descriptive analyses were presented by means
and standard deviations for continuous variables
and proportions for categorical variables. Bivar-
iate analyses were performed between OHIP14
> 0 and covariates testing their association with
chi-square test. Multiple logistic regressions were
undertaken to calculate crude and adjusted odds
ratio with 95% confidence intervals (95%CI).
For the adjusted model, the backwards stepwise
methods was used with a p > 0.30 for removal
of variables. Model fit was assessed with Hos-
mer-Lemeshow Goodness-Of-Fit (GOF) test and
with the proportion of cases correctly classified'®.

Multiplicative interactions between concerns
with tooth colour and concerns with tooth posi-
tion were tested against the following variables:
sex, age, number of teeth, education, income,
tooth position, tooth colour, having previously
bleached their teeth, and smoking.

Database was built by scanning the question-
naires with Teleform Software and data edition
and analysis were performed using Stata 13.1.

Results

In this survey, 1943 individuals were contacted.
Eighty-one refused to participate while 1429
were not eligible due to exclusion criteria (most
of them were not treated by the dentist in the
Primary Care Service). We completed 433 inter-
views (84% of response rate among those eligi-
ble), but due to missing data in at least one of
variables, 390 individuals were included in the
final multiple regression model. Their age ranged
from 18 to 86 years old.

Of the 433 participants, 310 (73.3%) had
some impact on quality of life. Most of partici-

pants were females (79.9% n = 338), the largest
age group was 35-54 years old (38.5% n=163),
and those with complete high school comprised
39.7% of the sample (n = 168). Seventy-eight
percent (n = 330) of the sample reported they
never tried tooth bleaching while 33.6% (n =
142) reported they were concerned about their
tooth position. More than 50% of the sample
described themselves as having white and/or
healthy teeth (Table 1).

There was no statistical significance (p > 0.05,
chi-square) between the prevalence of OHIP>0
and the following variables: gender, age, smok-
ing, income, previous teeth bleaching, concerns
with tooth position, and position or health of
the teeth. However, 79.6% (n = 140) of individ-
uals with 20 or less teeth had an OHIP14 > 0 (p
< 0.02) compared to 69.4% of individuals with
more than 20 teeth. Also, some individuals re-
ported to be concerned with their teeth’s colour
(48.4% n = 205) and/or health (52.4% n = 222)
and, around 80.0% of those had an impact on
quality of life (p < 0.01).

In the crude model, subjects with concern
about their tooth position had an Odds Ratio
(OR) of 1.55 (95%CI 0.96-2.51), but this was
not significantly associated with quality of life.
However, concern with tooth colour and teeth
health showed OR = 2.73 (95%CI 1.73-4.32) and
OR=2.78 (95%CI 1.76-4.37), respectively. Multi-
ple regression analysis was adjusted by functional
dentition, smoking, educational level, concerns
about health and colour of teeth. Those who re-
ported to be concerned with colour and health of
teeth presented, respectively, OR = 2.56 (95%CI
1.34-4.89) and OR = 2.00 (95%CI 1.09-3.67)
more chances to have an impact on quality of life
than those not concerned. All the variables added
to the adjusted model, except smoking, were sta-
tistically significant (p > 0.05) (Table 2).

None of the interactions tested (see methods)
showed statistical significance (p > 0.05); there-
fore they were not presented. The fit of the final
model showed to be acceptable (GOF test, p =
0.42) with 74.3% of cases correctly classified by
the predictors.

Discussion

In this study, we found an association between
self-reported tooth colour and tooth position
with Oral Health Related to Quality of Life
(OHRQoL) and also between concerns about
colour and position with OHRQoL. However,
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Table 1. Prevalence of individuals reporting any impact in Oral Health Related Quality of Life (OHIP14)
according sociodemographic and aesthetic factors among Brazilian public dental care users.

Total Sample  OHIP14 >0 p-value*

% N % n
Total 100.0 423 73.3 310
Sex Male 20.1 85 71.8 61 0.72
Female 79.9 338 73.7 249
Age Brackets** (years) 18-34 229 97 722 70 0.35
35-54 38.5 163 69.9 114
>54 36.4 154 76.6 118
Functional Dentition >20 teeth 59.6 252 694 175 0.02
20 teeth or less 41.6 176 ~ 79.6 140
Smoking Stopped/never 75.4 319 746 238 0.39
Current smoker 25.5 108 704 76
Education (year of >11 year 8.3 35 543 19 0.11
schooling** 9-11 year 30.5 129 775 100
5-8 year 39.7 168 72.0 121
0-4 years 21.0 89 78.7 70
Equivalent income in Up to 2 MW 9.5 40 675 27 0.12
Minimum wages** 1/2-1 MW 234 99 69.7 69
1-2 MW 40.4 171 74.9 128
2-3 MW 14.7 62 75.8 47
>3 MW 13.2 56 78.6 44
Have you tried bleaching your Never 77.8 330 739 244 0.21
teeth? Toothpaste/Home methods 10.9 46 804 37
At the Dentist 11.3 48 64.6 31
Concern with position No 66.0 279 70,6 197 0.07
Yes 33.6 142 78.9 112
Concern with colour No 50.6 214 640 137  <0.00
Yes 48.5 205 82.9 170
Concern with dental health No 45.2 191 628 120 <0.00
Yes 52.5 222 82.4 183
Are your teeth crowded? Aligned teeth 66.0 279 710 198 0.09
Crowded teeth 35.2 149 78.5 117
Are you teeth white? White teeth 56.5 239 69.0 165 0.02
Stained teeth 44.7 189 794 150
Are you teeth healthy? Healthy teeth 53.7 227 70.8 196 0.08
11l teeth 35.2 149 78.5 117

* chi-square test for heterogeneity.

self-reported indicators lost their effect after con-
trolling for concerns about colour and position.
Secondly, we described a relatively high preva-
lence of aesthetic concerns about tooth position
and colour.

Among limitations of the study we highlight
three points. First, the impossibility to determine
temporality due to study design; although it is
implausible that, quality of life would influence
tooth position/colour. Second, measurement er-
ror is an issue due to the subjectivity of self-re-

ported tooth position and colour. However, we
believe that self-reported aesthetic problems may
be more relevant than normative indices regard-
ing the identification of an individual’s problem.
Furthermore, it is uncommon to have clinical
exams in household surveys. Finally, the present
work deals with a specific population of users of
public health services and prevalence data can-
not be extrapolated to general population. Nev-
ertheless, this is a population-based (household)
sample, in which we managed to have adequate



Table 2. Odds ratio (OR) of having any impact on quality of life (OHIP14>0) for different variables among
primary health care users in south Brazil.

Variable / Category OR_.. 95%CI OR*, . 95%CI
Sex Male 1
Female 1.10 0.65 1.87
Age Brackets** (years) 18-34 1
35-54 0.90 0.51 1.56
>54 1.26 0.71 2.26
Functional Dentition >20 teeth 1 1
20 teeth or less 1.71 1.09 2.69 1.84 1.07 3.16
Smoking Stopped/never 1 1
Current smoker 0.81 0.50 1.31 0.70 0.42 1.21
Education (year of >11 years 1 1
schooling** 9-11 years 2.90 1.33 635 3.44 1.43 8.24
5-8 years 2.17 1.03 457 2.62 1.12 6.10
0-4 years 3.10 1.34 7.16 3.16 1.20 8.27
Equivalent income in Up to 2 MW 1
Minimum wages* 1/2-1 MW 1.11 0.50 2.4
1-2 MW 1.43 0.68 3.02
2-3 MW 1.51 0.63 3.64
>3 MW 1.77 0.70 4.43
Have you tried bleaching Never 1
your teeth? Using toothpaste/Home methods ~ 1.45 0.67 3.13
At the Dentist 0.64 0.34 1.22
Concern with position No 1 1
Yes 1.55 0.96 2.51 0.61 0.31 1.20
Concern with colour No 1 1
Yes 2.73 1.73 432 2.56 1.34 4.89
Concern with dental health No 1 1
Yes 2.78 1.76  4.37  2.00 1.09 3.67
Are your teeth crowded? Aligned teeth 1
Crowded teeth 1.52 0.95 2.43
Are you teeth white? White teeth 1
Stained teeth 1.75 1.12 2.73
Are you teeth healthy? Healthy teeth 1
11l teeth 1.51 0.95 2.42

* Stepwise Backwards p < 0.30.

confounders to test our hypothesis, including
not only colour and alignment but also testing
if their effect persisted after controlling for con-
cerns. Due to the strategy of having a household
survey, our sample avoided the bias of interview-
ing people at a clinical setting.

We reported a significant association between
quality of life and concerns with dental aesthet-
ics. A recent study regarding the association be-
tween concerns with tooth colour and quality
of life also reported a significant association'.
In such study, colour and position were consid-
ered the most influential variables to explain a

quality of life score being developed. In addition,
evidence suggests that mild fluorosis may be as-
sociated with better OHRQoL” although another
study showed that the diagnosis of mild fluorosis
(white stained tooth) was not significantly cor-
related with satisfaction with appearance®.

In a review of dentofacial aesthetics and qual-
ity of life'®, it was concluded that almost one-third
of people might tend to overrate their own den-
tal appearance while 1 in 7 might be over-con-
cerned compared to a professional opinion. A
study comparing before-and-after bleaching
treatment reported that problems with smiling
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decreased from 9.8% to 3.3%". One explanation
for the association between concern and quali-
ty of life could be that “concerned” individuals
value highly their dental aesthetic, and this may
impact in their quality of life because such peo-
ple may change their social and psychological be-
haviour®. In this case, concerned individuals can
reduce their social life due to shame or fear of
discrimination as described in a previous study?'.

In the crude model, tooth colour and align-
ment were associated with quality of life; however,
in the adjusted model they lost significance. Per-
haps, both variables are not directly associated
with quality of life since their effect is mediated
by individuals’ expectations, impacting more than
the health status itself*. Literature related to aes-
thetic factors tends to be more focused on teeth
alignment and shows a significant association be-
tween aesthetic impact due to malocclusion with
biopsychosocial variables®** as well as with quali-
ty of life**. Although the mediation hypothesis is
plausible, loss of association of normative indica-
tors in adjusted models could also be due to mea-
surement error. A study has shown that norma-
tive criteria overestimate malocclusion problems
when compared to self-perceived experience?” and
there is high variability in the treatment need per-
ception among specialists and laypersons®.

Dental appearance seems to be a general
concern among users of Brazilian public health
system as 48.5% of those interviewed reported to
be concerned with tooth colour, 33.6% were con-
cerned with tooth position and 22.2% already
tried to bleaching (10.9% at home and 11.3% at
the dentist). The prevalence of tooth bleaching
was lower in other countries; 9.1% and 27.0%
respectively, in Turkey? and Israel*. Importantly,
there is no bleaching treatment available in the
Brazilian Public Health System; therefore, those
who tried bleaching at the dentist went to the
private sector.

In the public sector, due to the restricted
funding, it is necessary to list priorities.It could

be argued that the public system should provide
treatment and prevention to health conditions
that may threat life, cause pain or disability and
not the so-called cosmetic problems. Our results
do not support that bleaching should be offered
in the public health system to improve qual-
ity of life, as this association needs to be better
understood before any further action. Although
aesthetics is not a priority of SUS, professionals
must provide comprehensive, patient-centred
care, accepting and considering their demands.
Aesthetics may be related to differences in em-
ployment opportunities and discrimination, be-
coming a concern also for underprivileged pop-
ulations.

Our results suggest that colour may impact
more than position. Accordingly, previous stud-
ies regarding dissatisfaction with dental appear-
ance in Turkey?, Israel!, Malaysia® and Saudi Ara-
bial, reported a variation in dissatisfaction from
37.3% to 51.8%. In those countries, respectively,
56.2% to 89.3% considered tooth colour as first
reason for dissatisfaction and 23.7% to 41.8%
considered poor tooth alignment.

There is a direct and independent associa-
tion between concerns about dental aesthetics
and oral health with quality of life, taking into
account potential confounders. More studies are
needed in other populations to verify this associ-
ation in different contexts. This study shows that
anxieties and concerns may affect quality of life,
even admitting that aesthetic concerns may seem
trivial. Finally, more attention should be paid to
the individual’s self-assessment of oral health and
not only to the clinical indices measured by the
professional. Differences exist between the im-
pacts of self-perceived and normatively assessed
dental esthetics on the OHRQoL, so it is import-
ant the self-assessment to evaluate the impact of
aesthetic concern in quality of life*”. It needs to
be confirmed in future studies if concerns with
colour and position are mediators of the relation
between aesthetics and quality of life.
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