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ABSTRACT

Purpose: to determine the occurrence of rhinitis, mouth breathing and orofacial alterations in
adolescents with asthma. Method: cross-sectional study was conducted with 155 adolescents with
asthma from 12 to 15 years old and both sexes, treated at the Institute Professor Fernando Figueira.
The survey consisted of two phases: the first to review patients’ records and carrying out two tests for
further evaluation of respiratory function, being one with the help of the Glatzel mirror and the other
with the counting of time of water in the mouth; the second through identification of clinical examination
for orofacial alterations. Results: the frequency of allergic rhinitis was high (80.6%), with no significant
difference between female (80.9%) and male (80.5%). Regarding the pattern of breathing, 32.9% of
the patients presented oral breathing. The most common facial changes for males were dark circles
(93.1%), high palate (82.8%), dry lips (70.1%), inadequate lip sealing (77.0%), droopy eyes (62.1%)
and elongated face (57.5%). Females had the highest frequency for the following characteristics: dark
circles (91.2%), high palate (85.3%), inadequate lip sealing (67.6%), dry lips (63.2%) elongated face
(66.2%) and narrow upper lip (57.4%). Conclusion: in adolescents with asthma, the frequency of
allergic rhinitis was high, as well as the occurrence of oral breathing and facial changes.
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INTRODUCTION

Respiratory pathologies represent an important
cause of illness and death in adults and adoles-
cents. Data from the World Health Organization
(WHO) show that these diseases represent about
8% of all deaths in developed countries and 5% in
developing countries’.

International studies show that the average
prevalence of asthma worldwide is of 11.6% in
schoolchildren, ranging from 2.4% to 37.6%. In
adolescents, it is 13.7% and varies from 1.5% to
32.6%. In Brazil, the rates still remain high and
around 20% for both groups?.

Epidemiological data suggest the existence
of a relationship between allergic rhinitis and
asthma. The literature reveals that 28% to 50% of
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the patients have associated allergic rhinitis, while
allergic rhinitis is found in 20% of the population. It
is noteworthy that asthma coexists in 13% to 38% of
patients with allergic rhinitis, whereas the proportion
in the general population varies from 5% to 15%.
Other studies have shown a prevalence of up to
98.9% of rhinitis in asthmatic patients with atopy and
up to 78.4% in patients with asthma without atopy®+.

Individuals with allergic rhinitis may have
enlarged adenoids, tonsils, the tissue coating the
nasal concha and deviated septum, leading to
changes in the breathing pattern for a predominantly
mouth breathing. This, depending on its duration,
can cause functional, structural, pathological,
occlusal and behavior alterations®®.

Within this context, the aim of this study is to
determine the occurrence of allergic rhinitis, oral
or oronasal breathing and orofacial alterations in
asthmatics.

METHOD

The transversal study in question, which is part of
the research entitled “Prevaléncia de carie dentaria
e fatores associados em adolescentes asmaticos”
(“Prevalence of dental caries and associated factors
in adolescents with asthma”) was held at the Institute
of Maternal and Child Health Professor Fernando
Figueira (Instituto Materno Infantil Professor
Fernando Figueira — iMIP), located in the metro-
politan area of Recife, in the state of Pernambuco.
The sample consisted of 155 adolescents.

The study included adolescents aged from
12 to 15 years old and those presenting during
childhood/adolescence characteristic episodes of
asthma (chest tightness, coughing, wheezing and
shortness of breath), diagnosed by the responsible
physician. The registration of respiratory function
and the presence of allergic rhinitis were obtained
by analyzing the records. Exclusion criteria were
adolescents with systemic diseases and psychiatric
disorders, as well as neurological disabilities.

As additional evaluation parameters of respi-
ratory function were performed two tests:

TEST 1: Glatzel mirror to assess nasal patency
due to obstruction of the upper airways, common
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symptom of individuals who have oral breathing
mode’%.

TEST 2: Water proof, we asked the adolescents
themselves to keep a sip of water in the mouth,
keeping their lips sealed, without swallowing, for 3
minutes, watching through the labial cleft, if there
was any effort during the time.

The inter-examiners calibration consisted of a
clinical activity in which participation was a “gold
standard.” Individual tests were performed (Test 1
and Test 2) in 15 adolescents. Regarding the obser-
vation of orofacial alterations it was used 17 photo-
graphs of teens that contained these features or not.
To ensure data reliability Kappa test was applied,
the value of intra-examiner agreement was 0.84 and
0.78 for inter-examiner.

Those responsible for the subjects involved in
this study have authorized their participation by
signing the consent form. This study was approved
by the Ethics in Research Committee from iMIP
under protocol number 1176/08.

For data analysis we used methods of descriptive
and inferential statistics. In the descriptive analysis
it was obtained absolute distributions and univariate
and bivariate percentage and statistical measures.
In inferential analysis tests were used: Student t
test for independent samples with equal or unequal
variances and Pearson’s chi-square test. To verify
the hypothesis of equality of variances between two
independent groups, the F test will be held. The
margin of error used in the decision of the statistical
tests was 5.0%.

RESULTS

Table 1 highlights mainly the presence of a signif-
icant association with age to the level of considered
significance (5.0%), it was observed with each of
the variables: allergic rhinitis, type of respirator and
crossbite.

In Table 2, it stands out that the largest
percentage differences between gender were the
variables: hypotonic lips, which was 17.3% higher in
female than male, mouth breathing, 14.8% higher in
females and droopy eyes with value 12.1% higher
in males, however, the only significant association
was recorded for the type of respirator (p <0,05).
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Table 1 — Evaluation of allergic rhinitis, type of respirator and face changes according to age

Age
Varible 12 13 14 15 Total Group p-value
n % n % n % n % n %

e Allegric Rhinitis
Yes 64 865 26 963 16 640 19 655 125 806 p™=0,002*
No 10 135 1 3,7 9 3,0 10 345 30 194

e Type of respirator
Oronasal 22 297 4 148 12 480 13 448 51 329 p"=0,032*
Nasal 52 70,3 23 82 13 520 16 552 104 67,1

o Orofacial Alterations
Long face
Yes 42 568 13 481 18 720 22 759 95 61,3 p"=0,093
No 32 432 14 519 7 28,0 7 241 60 387
Droopy Eyes
Yes 41 554 17 630 14 50 16 552 88 568 p"=0,916
No 33 446 10 370 11 440 13 448 67 432
Dark Circles under the eyes
Yes 71 959 24 889 23 920 25 862 143 923 p®=0,201
No 3 4,1 3 11,1 2 8,0 4 13,8 12 7,7
Narrow Nose
Yes 35 47,3 7 259 13 520 12 414 67 432 p"=0,202
No 39 527 20 741 12 480 17 586 88 568
Inadequate Lip Sealing
Yes 54 730 19 704 21 840 19 655 113 729 p"=0485
No 20 27,0 8 29,6 4 160 10 345 42 271
Dry Lips
Yes 50 676 19 704 19 760 16 552 104 67,1 p" = 0,407
No 24 324 8 29,6 6 240 13 448 51 329
Hypotonic Lips
Yes 22 297 8 296 11 440 10 345 51 329 p"=0,594
No 52 703 19 704 14 560 19 655 104 67,1
Narrow Upper Lip
Yes 38 514 18 667 16 640 17 586 89 574 p"=0472
No 36 48,6 9 33,3 9 36,0 12 414 66 426
Anterior Open Bite
Yes 25 338 12 444 10 40,0 8 276 55 355 p=0,561
No 49 662 15 556 15 600 21 724 100 645
Cross Bite
Yes 37 50,0 5 18,5 9 3,0 10 345 61 394 p"=0,032*
No 37 500 22 815 16 640 19 655 94 606
Ogival Palate
Yes 63 851 23 852 20 800 24 828 130 839 p®=0,924
No 11 149 4 14,8 5 20,0 5 172 25 16,1

TOTAL 74 1000 27 100,0 25 1000 29 100,0 155 100,0

(*):Significant difference at 5.0%.
(1): According to Pearson’s Chi-square test.
(2): According to Fisher’s exact test.
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Table 2 — Evaluation of allergic rhinitis, type of respirator and face changes according to gender

Género
Variavel Masculino Feminino Grupo total Valordep OR(IC a 95%)
n % n % n %
e Allegric Rhinitis
Yes 70 80,5 55 80,9 125 80,6 p"=0,947 1,00
No 17 19,5 13 19,1 30 19,4 1,03 (0,46 to 2,30)
¢ Type of respirator
Oronasal 23 26,4 28 41,2 51 329 p"=0,053 1,00
Nasal 64 73,6 40 58,8 104 67,1 1,95 (0,99 to 3,84)
e Orofacial Alterations
Long face
Yes 50 57,5 45 66,2 95 61,3 p"=0,270 1,45(0,75t02,80)
No 37 42,5 23 33,8 60 387 1,00
Droopy Eyes
Yes 54 62,1 34 50,0 88 568 p"=0,132 1,64(0,8610 3,11)
No 33 37,9 34 50,0 67 432 1,00
Dark Circles under the eyes
Yes 81 93,1 62 91,2 143 923 p"=0,656 1,31 (0,40 to 4,25)
No 6 6,9 6 8,8 12 7.7 1,00
Narrow Nose
Yes 35 40,2 32 47,1 67 432 p"=0,394 1,00
No 52 59,8 36 52,9 88 56,8 1,32 (0,70 to 2,51)
Inadequate Lip Sealing
Yes 67 77,0 46 67,6 113 72,9 p™=0,193 1,60 (0,79 to 3,27)
No 20 23,0 22 32,4 42 271 1,00
Dry Lips
Yes 61 70,1 43 63,2 104 67,1 p"=0,366 1,36 (0,70 to 2,68)
No 26 29,9 25 36,8 51 32,9 1,00
Hypotonic Lips
Yes 22 25,3 29 42,6 51 32,9 p"=o0,022* 1,00
No 65 74,7 39 57,4 104 67,1 2,20 (1,11 to 4,34)
Narrow Upper Lip
Yes 50 57,5 39 57,4 89 574 p™"=0988 1,01(0,53101,91)
No 37 425 29 42,6 66 42,6 1,00
Anterior Open Bite
Yes 35 40,2 20 29,4 55 355 p'"=0,162 1,00
No 52 59,8 48 70,6 100 64,5 1,62 (0,82 to 3,17)
Cross Bite
Yes 34 39,1 27 39,7 61 394 p"=0,937 1,00
No 53 60,9 41 60,3 94 60,6 1,03 (0,54 to 1,97)
Ogival Palate
Yes 72 82,8 58 85,3 130 839 p"=0,670 1,21(0,511t02,89)
No 15 17,2 10 14,7 25 16,1 1,00
Grupo Total 87 100,0 68 100,0 155 100,0

(*):Significant difference at 5.0%.

Table 3 presents the study of the association
between the occurrence of allergic rhinitis with
the results of the type of respirator and each of
the facial changes. This table highlights that the
largest percentage differences between those who
had allergic rhinitis or not occurred for those with
long face, with a value of 23.2% higher among the
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group of those without allergic rhinitis and those
classified as nasal — oral , according to the mirror
test, 20.7% higher among those who had allergic
rhinitis, these being the only two variables in which
it proves significant association with the occurrence
of allergic rhinitis (p <0.05 and OR intervals that
exclude 1,00 value).
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Table 3 — Evaluation of facial changes according to the occurrence of allergic rhinitis

Allergic Rhinitis
Yes No Total Group p-value OR (IC to 95%)
n % n % n %
¢ Type of respirator
Oronasal 39 31,2 12 40,0 51 329 p"=0,357 1,00
Nasal 86 68,8 18 60,0 104 67,1 1,47 (0,65 to 3,35)
e Orofacial Alterations
Long face
Yes 71 56,8 24 80,0 95 61,3 p"=0,019* 1,00
No 54 432 6 20,0 60 38,7 3,04 (1,16 to 7,96)
Droopy Eyes
Yes 68 54,4 20 66,7 88 568 p"=0,223 1,00
No 57 45,6 10 33,3 67 4372 1,68 (0,73 t0 3,87)
Dark Circles under the eyes
Yes 115 92,0 28 93,3 143 92,3 p"=0,806 **
No 10 8,0 2 6,7 12 7,7
Narrow Nose
Yes 53 42,4 14 46,7 67 432 p"=0,672 1,00
No 72 57,6 16 53,3 88 56,8 1,19 (0,53 to 2,65)
Inadequate Lip Sealing
Yes 89 71,2 24 80,0 113 72,9 p"=0,330 1,00
No 36 28,8 6 20,0 42 271 1,62 (0,61 to 4,29)
Dry Lips
Yes 84 67,2 20 66,7 104 67,1 p"=0955 1,02 (0,44 t02,39)
No 41 32,8 10 33,3 51 32,9 1,00
Hypotonic Lips
Yes 39 31,2 12 40,0 51 329 p"=0,357 1,00
No 86 68,8 18 60,0 104 67,1 1,47 (0,65 to 3,35)
Narrow Upper Lip
Yes 73 58,4 16 53,3 89 574 p"=0614 1,23(0,5510 2,74)
No 52 41,6 14 46,7 66 42,6 1,00
Anterior Open Bite
Yes 46 36,8 9 30,0 55 355 p"=0,485 1,36 (0,57 to 3,22)
No 79 63,2 21 70,0 100 64,5 1,00
Cross Bite
Yes 49 39,2 12 40,0 61 39,4 p"=0,936 1,00
No 76 60,8 18 60,0 94 60,6 1,03 (0,46 to 2,33)
Ogival Palate
Yes 106 84,8 24 80,0 130 839 p"=0521 1,40 (0,50 to 3,87)
No 19 15,2 6 20,0 25 16,1 1,00
Total Grupo 125 100,0 30 100,0 155 100,0

(*):Significant difference at 5.0%.

(**):1t was not possible to determine due to the very low frequency of occurrence.

1): According to Pearson’s Chi-square test.

It is observed in Table 4 the results of facial
changes according to the type of respirator. Here,
it is emphasized that: the greatest differences in the
percentage classified as mouth breathing occurred
among those who had and those who had not:
narrow nose, inadequate lip seal, narrow upper

lip, dark circles under their eyes and droopy eyes.
Except for the dark circles there is a significant
association between the type of breathing with each
of the other variables mentioned (p <0.05 and OR
intervals that exclude the value 1,00).
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Table 4 — Evaluation of facial changes according to the type of respirator

Type of respirator

Facial Alterations Nasal Oronasal Total Group p-value OR (IC to 95%)
n % n % n %
e Long face
Yes 32 33,7 63 66,3 95 1000 p™=0,795 1,10 (0,55 to0 2,19)
No 19 31,7 41 68,3 60 100,0 1,00
o Droopy Eyes
Yes 35 39,8 53 60,2 88 100,0 p™=0,037* 2,10 (1,04 to 4,26)
No 16 23,9 51 76,1 67 100,0 1,00
e Dark Circles under the eyes
Yes 49 34,3 94 65,7 143 100,0 p?=0,339 2,61(0,5510 12,37)
No 2 16,7 10 83,3 12 100,0 1,00
e Narrow Nose
Yes 35 52,2 32 47,8 67 100,0 p"<0,001* 4,92 (2,39t0 10,15)
No 16 18,2 72 81,8 88 100,0 1,00
¢ Inadequate Lip Sealing
Yes 47 41,6 66 58,4 113 100,0 p"<0,001* 6,77 (2,26 to 20,24)
No 4 9,5 38 90,5 42 100,0 1,00
e Dry Lips
Yes 36 34,6 68 65,4 104 100,0 pM=0517 1,27 (0,62 10 2,62)
No 15 29,4 36 70,6 51 100,0 1,00
e Hypotonic Lips
Yes 17 33,3 34 66,7 51 100,0 p"=0,936 1,03(0,51t02,10)
No 34 32,7 70 67,3 104 100,0 1,00
e Narrow Upper Lip
Yes 37 41,6 52 58,4 89 100,0 p"=0,008* 2,64 (1,28 to 5,46)
No 14 21,2 52 78,8 66 100,0 1,00
o Anterior Open Bite
Yes 18 32,7 37 67,3 55 100,0 p™=0,972 1,00
No 33 33,0 67 67,0 100 100,0 1,01 (0,50 to 2,04)
e Cross Bite
Yes 21 34,4 40 65,6 61 100,0 p"=0,745 1,12(0,57 to 2,22)
No 30 31,9 64 68,1 94 100,0 1,00
e Ogival Palate
v 45 34,6 85 65,4 130 100,0 p™=0,301 1,68 (0,63 to 4,50)
Nao 6 24,0 19 76,0 25 100,0 1,00
Total Grupo 51 32,9 104 67,1 155 100,0

(*):Significant difference at 5.0%.

(**):It was not possible to determine due to the very low frequency of occurrence.
(1): According to Pearson’s Chi-square test. (2): According to the Fisher's exact test.

DISCUSSION

The main limitation of this study relates to the
fact that it is composed of a population of conve-
nience. Therefore, the results should be interpreted
cautiously, observing this particularity. Thus,
one should take into account the fact that the
research was developed in a reference center for
the treatment of asthma, causing patients to have
access to appropriate treatment and monitoring,
leading to better control of asthma, rhinitis and
changes caused by these pathologies.

External validity corresponds to the ability to
generalize the results of a particular study, applying
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them to the population from which the sample was
taken, or to other populations®. Therefore, in this
study the results cannot be generalized to all adoles-
cents with asthma because it is a specific population,
making it necessary that further studies are
conducted to ensure external validity. Although the
study was performed when adolescents consulted
a health service, the iMIP is a state reference for
adolescents with asthma, thus justifying the choice
of this place for the research.

Allergic rhinitis represents a public health
problem, presenting thus a social and economic
impact. This disease affects the life quality of
patients, causing physical and emotional discomfort



and multiple diseases'®'2. Thus, the exploration of
this issue by relating the occurrence of rhinitis and
oral breathing in asthmatic adolescents contributes
to the development of health policies directed to this
group of society, seeking, diagnosis, monitoring and
appropriate multidisciplinary treatment.

So it was included in this study, the following
variables: gender, age, type of breathing, presence
or absence of allergic rhinitis and the presence or
absence of facial changes (elongated face, droopy
eyes, narrow nostrils, inadequate lip seal, hypotonic
lips, parched lips, narrow upper lip, anterior open
bite, cross bite and ogival palate).

The literature shows that the relationship between
allergic rhinitis and asthma is not completely
established: These conditions may represent two
distinct entities or a disease involving both airways.
Allergic rhinitis is a risk factor for the development
of asthma®'®16, it is concluded, therefore, that the
majority of patients with asthma have rhinitis.

The literature has shown that allergic rhinitis is
a highly prevalent disease. The International Study
of Asthma and Allergies in Childhood (ISAAC) at
the end of the 90s showed that the co-morbidity
of asthma and allergic rhinitis can achieve up to
80%'". The data obtained in this study corroborate
the ISAAC, proving that 80.6% of adolescents
with asthma (Table 1) had allergic rhinitis. Similar
results were obtained in a survey conducted in the
city of Belo Horizonte, which showed that among
560 children and adolescents with asthma, allergic
rhinitis diagnosis was confirmed in 65%32, as well
as the findings of Imbaud et al. (2006)'¢, who found
69.1%, when evaluating 136 asthmatic patients
from seven to 15 years old, thus representing epide-
miologically significant values.

Allergic rhinitis is an important etiological
factor of mouth breathing®1°2°, Papers related to
the prevalence of mouth breathing are few in the
literature and present percentages ranging around
58-75%°. As for the breathing mode, expressed in
Table 1, we obtained a higher prevalence of nasal
breathing (67.1%) compared to oral (32.9%). These
data come in disagreement with those obtained in
the study of Lemos et al. (2007)2' which found in the
group of teenagers, a percentage of approximately
60% for the oral standard, however, the distinction
of the populations involved in both studies justifies
the difference in values . We also emphasize the fact
that there are few studies in the literature relating
to the prevalence of oral breathing in adolescents
with concomitant asthma and allergic rhinitis, which
makes comparisons difficult.

You can define mouth breathing as the individual
who has restricted nasal breathing capacity;
therefore needing to supply this deficiency with
the aid of mouth breathing. The mouth breathing
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syndrome has many symptoms, especially orofacial
alterations (long narrow face, parted lips with short
upper lip, maxillary atrophy, decreased tone with
orofacial muscles, cyanosis infraorbital, among
other events)'®222¢ The primary findings in this study
were: dark circles (92.3%), ogival palate (83.9%),
incomplete lip closure (72.9%), dry lips (67.1%),
elongated face (61, 3%), narrow upper lip (57.4%)
and droopy eyes (56.8%), corroborating to much
of the literature findings. From these mentioned
variables, hypotonic lips and droopy eyes repre-
sented higher values in females (42.6%) and male
(62.1%), respectively (Table 2).

As for the analysis of the association between
the occurrence of allergic rhinitis with the results of
the type of respirator and each facial changes, it
stands out in this study that the largest percentage
differences between those who had allergic rhinitis
or not occurred to those who had dry lips (67.2%),
narrow upper lip (58.4%), anterior open bite (36.8%)
and palate (84.8%) (Table 3). It was not found in
the literature, studies that have observed this same
result, but Junior, Ezequiel and Gazéta (2006)%
found values around 62.50% for the deepening of
the palate.

As for the facial changes that affect individuals
with mouth breathing, in a study conducted in the
city of Recife by Menezes et al., (2006)8, the highest
percentages were observed for anterior open bite
(60%), incomplete lip closure (58.8%) and palate
(38.8%). These data are similar to those of the
present study in which the highest percentages
occurred for elongated face (66.3%), dark circles
(65.7%), anterior open bite (67.3%), dry lips
(65.4%) and ogival palate (65.4%) (Table 4). When
comparing the two studies, evidently, there are some
differences in the percentage values, however, it
was not found in the literature similar searches.

The impact of asthma, allergic rhinitis and mouth
breathing affect the quality of life of individuals not
only for the breathing disorder, but also for causing
behavioral, functional and physical problems,
highlighting, mainly orofacial alterations in these
patients in order to provide them greater social
integration and improved quality of life. Given this
context, we see the need for a correct diagnosis,
treatment and multidisciplinary (teams consisting of
physicians, dental surgeons and phonoaudiologists)
for this population®6-2,

CONCLUSION

The frequency of allergic rhinitis in the study
population was high, resulting in considerable
values to the occurrence of mouth breathing and
facial changes.
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RESUMO

Objetivo: determinar a ocorréncia de rinite, respiracdo oral e alteragbes orofaciais em adolescentes
asmaticos. Método: estudo do tipo transversal, realizado com 155 adolescentes asmaticos de 12 a
15 anos e de ambos os sexos, atendidos no Instituto Materno Infantil Professor Fernando Figueira.
O levantamento de dados consistiu de duas etapas: a primeira para analise dos prontuarios dos
pacientes e da realizacdo de dois testes para avaliacdo adicional da funcao respiratéria. Sendo um
com o auxilio do espelho de Glatzel e 0 outro com a contagem do tempo de permanéncia da agua na
boca. A segunda por meio de exame clinico para identificacao das alteracdes orofaciais. Resultados:
a frequéncia de rinite alérgica foi elevada (80,6%), ndo existindo diferenca significante entre o sexo
feminino (80,9%) e o masculino (80,5%). Quanto ao padrédo de respiracao 32,9% dos asmaticos apre-
sentaram respiracado oronasal. As alteracdes faciais mais frequentes para o sexo masculino foram:
olheiras (93,1%), palato ogival (82,8%), labios ressecados (70,1%), selamento labial inadequado
(77,0%), olhos caidos (62,1%) e face alongada (57,5%). O sexo feminino apresentou as maiores
frequéncias para as seguintes caracteristicas: olheiras (91,2%), palato ogival (85,3%), selamento
labial inadequado (67,6%), Iabios ressecados (63,2%) face alongada (66,2%) e labio superior estreito
(57,4%). Conclusao: em adolescentes asmaticos a frequéncia de rinite alérgica foi alta, bem como a
ocorréncia de respiracdo oral e de alteragdes faciais.

DESCRITORES: Asma; Rinite; Respiracdo Bucal
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