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Abstract

Background: Diabetes mellitus (DM) has been linked to several complications; one of them is hearing impairment which adds on

decreasing quality of life of victims.

There is paucity of evidence from Africa. This study determined the magnitude and characteristics of hearing impairment in
people with diabetes mellitus at Muhimbili National Hospital, Tanzania’s largest tertiary hospital.
Methods: This was a hospital based descriptive cross sectional study where 390 participants were recruited from June 2014 to Janu-

ary 2015. Data was analyzed using SPSS program version 20.

Results: This study included 390 participants with Diabetes Mellitus, 55.4% were females. The prevalence of hearing impairment
was 23.1%, majority being bilateral (16.2%). The commonest type of hearing impairment was sensorineural hearing impairment
with prevalence of 20%. Sixteen percent had mild hearing loss, and prevalence decreased as severity of hearing impairment in-
creased. Prevalence of moderately severe and profound hearing impairment was 1.8% and 0.5% respectively. Type 2 DM contributed

68.4% of participants and among this group 26.1% had hearing impairment.

Conclusion: Hearing impairment was found to be prevalent in DM patients with higher prevalence in type 2 DM than in type 1 DM.
Bilateral, mild sensorineural hearing impairment is the commonest type and it is more in elderly population. Regular hearing status

assessment should be advocated.
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Introduction Hearing impairment is a global health problem with consider-

Hearing has a basic function in emotional, intellectual and so- able physical and psychological impacts, whereby approximately

0 ’ i i i i ~
cial development that heralds its later functions in communication over 5% of the world’s population has disabling hearing loss. How

1] ever, half of all cases of hearing loss are avoidable through primary
prevention [3].
The term hearing impairment (HI) signifies any or all levels of

severity of hearing difficulty as it has been ranked by WHO [2]. International Classification of Diseases and Related Health

Problems groups Hl into three types which are conductive, sensori-
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neural and mixed hearing impairment [11]. Each type has different

causes which may be congenital or acquired [9,12,13].

Diabetes mellitus is a group of metabolic diseases which is char-
acterized by presence of hyperglycemia. This usually results from

defects in insulin secretion, insulin action, or both [14,15].

The chronic hyperglycemia of diabetes is associated with com-
plications which may be microvascular, macrovascular, and others

that involve several body systems [16,19].

DM is a huge global health problem that affects more than 170
million people worldwide. Prevalence of both type 1 and type 2
DM is increasing worldwide, with the prevalence of type 2 DM ris-
ing more rapidly because of increasing obesity and reduced activ-
ity levels as countries become more industrialized. Epidemiologic
predictions are that there will be a 57% increase in the prevalence
of diabetes in North America, 108% in Southeast Asia and 111%
increase in Africa by the year 2025 [15-17].

DM is thought to cause hearing impairment by several mecha-
nisms such as changes in cochlear turns like significant thickening
of walls of the blood vessels of the basilar membrane and stria, at-
rophy of the stria vascularis, and substantial loss of cochlear outer
hair cells [22,23].

Other mechanisms are microangiopathic changes, hemorrhage

in endolymph and perilymph, and others [24].

In spite of this present information about hearing impairment
and DM, no study has been done in our country to ascertain the
magnitude and characteristic. This study aimed at bridging the ex-

isting gap.

Methods

This hospital based descriptive cross-sectional study was con-
ducted between June 2014 and January 2015 and included all pa-
tients aged 7 years and above with DM who attended diabetes clin-
ic at Muhimbili National Hospital (MNH). Data were analyzed using
SPSS version 20. A 95% CI was used for judging significance while

association between variables was explored with two-tailed y2

Pre-tested structured questionnaire was used to collect data.
Participants underwent thorough otoscopic examination by the
qualified otolaryngologist. Encountered cerumen, foreign bodies or
ear discharge were dealt with appropriately to ensure a dry ear be-

fore hearing assessment. Pure tone audiometry (PTA) and tympa-
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nometry were performed by clinical audiologist using Otoacoustic
Clinical Audiometer AC 40 and Otoacoustic AT 235 tympanometer
respectively. The hearing threshold grading was classified accord-
ing to WHO criterion. Hearing impairment was classified as right,
left or bilateral. PTA showed different types of HI as conductive,
sensorineural or mixed type. Type A tympanogram was considered
normal while type B was considered consistent with middle ear
pathology and diagnostic for middle ear effusion. Ethical approval
to conduct the study was sought from the Muhimbili University of
Health and Allied Sciences Research Ethics Committee with a refer-
ence no MU/PGS/SAEC/Vol.XI/246 and written informed consent
obtained from participants or parents/legal guardians prior to
recruitment into the study, with adherence to the Declaration of
Helsinki.

Results
Age and sex distribution of study participants

A total of 390 study participants were recruited at MNH be-
tween June 2014 and January 2015. There was a slightly higher
proportion of females (55.4%) compared to males (44.6%) with
the ratio of 1.2:1. In this study most participants were aged 41 - 60
years 155 (39.7%) (Table 1).

Age group Gender
(years) Female (%) Male (%) Total
<20 36 (51.4) 34 (48.6) 70 (17.9)
21-40 32 (59.3) 22 (40.7) 54 (13.8)
41-60 103 (66.5) 52 (33.5) | 155 (39.7)
61-80 45 (40.5) 66 (59.5) | 111(28.5)
Total 216 (55.4) 174 (44.6) | 390 (100)
Table 1

Prevalence of hearing impairment

Prevalence of hearing impairment was 90 (23.1%) Prevalence
in female was 52 (24.1%) and in male was 38 (21.8%). Highest
prevalence was found in the age group 61-80 years (39.6%).

The p-value for age (0.000) was statistically significant and for
sex (p = 0.603) was not statistically significant (Table 2).

Prevalence of hearing impairment according to DM type
In this study, 68.7% of participants had type 2 DM. High preva-
lence was observed in this group where 26.1% of participants with

type 2 DM had hearing impairment compared to 16.4% of partici-
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Hearing loss
Yes No
Total (%)
N (%) N (%)
<20 8(11.4) | 62(88.6) | 70(17.9)
21-40 | 11(20.4) | 43(79.6) | 54(13.8)
41-60 | 27(17.4) | 128(82.6) | 155(39.7)
Age 61-80 | 44(39.6) | 67(60.4) | 111(28.5)
(yrs) Total | 90(23.1) |300(76.9) 390 (100)
Female | 52(24.1) | 164 (75.9) | 216 (55.4)
Male 38 (21.8) | 136 (78.2) | 174 (44.6)
Gender Total 90 (23.1) |300(76.9) | 390 (100)
Table 2

pants with type 1 DM. This difference was statistically significant
with p = 0.035 (Table 3).
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Types of hearing impairment

Sensorineural hearing impairment had highest proportion fol-
lowed by conductive hearing impairment which constituted 20%
and 1.9% of all participants respectively. There was an observed
increase in the prevalence of sensorineural hearing impairment
with age whereby the lowest was 8.5% in age group 20 years and
below, and highest prevalence was 31.4% in the age group 61-80.
(p =0.008). Females had high prevalence of sensorineural and con-
ductive hearing impairment 46 (21.3%) and 5 (2.3%) compared to
males but the difference was not statistically significant (p = 0.302)
(Table 4).

Severity of hearing impairment

There was a decrease in the prevalence of hearing impairment
as severity increased, from mild 62 (16%) through profound 2
(0.5%) (p = 0.022). Mild hearing impairment had higher preva-
lence in females (17.1%) than in male gender which showed high-

er prevalence of moderately severe and profound hearing impair-

DM Type Hearing impairment ment, 3.4% and 1.1%, respectively (p = 0.030) (Table 5).
Yes (%) No (%) Total (%)
DM type 1 20 (16.4) 102 (31.3) 122 (31.3) Discussion
DM type 2 70 (26.1) 198 (73.9) 268 (68.7) Studies that concentrate on hearing status are relatively rare in
Total 90 (23.1) 300 (76.9) 390 (100) developing world and some published data concentrates on cer-
Table 3 tain special groups such as school children and workers in noisy
Hearing pattern
Normal (%) | Conductive (%) | Sensorineural (%) | Mixed (%) Total
<20 62 (88.6) 2(2.8) 6 (8.5) 0 70 (17.9)
21-40 43(79.6) 1(1.9) 9 (16.7) 1(1.9) 54 (13.8)
41-60 128 (82.1) 1(0.6) 26 (16.7) 0 156 (39.7)
Age group
(yrs) 61-80 67 (58.4) 3(2.7) 37 (31.4) 4 (3.6) 115 (28.5)
Total 300 (76.9) 7(1.9) 78 (20.0) 5(1.3) 390 (100)
Female | 164 (75.9) 5(2.3) 46 (21.3) 1(0.5) 216 (55.4)
Gender Male 136 (78.2) 2(1.2) 32 (18.4) 4(2.3) 174 (44.6)
Total 300 (76.9) 7(1.9) 78 (20) 5(1.3) 390 (100)
Table 4

environments. The magnitude and characteristics of hearing im-
pairment among people with DM was yet to be established in our

settings.

This study involved 390 DM patients, among them 55.4% were

females. Prevalence of hearing impairment was 23.1% which is

higher compared to studies done in general population [4,5,31].
Prevalence was similar to several studies but different from others
depending on differences in terms of study such as types of DM, age
or types of hearing impairment studied [25,26,30,32,38,40].
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Hearing status
Normal (%) | Mild (%) | Moderate (%) | Moderately severe (%) | Profound (%) Total
<20 62 (88.6) 7 (10) 1(1.4) 0 0 70 (17.9)
21-40 43 (79.6) 7 (13) 2(2.8) 1(1.9) 1(1.9) 54 (13.8)
41-60 128 (82.1) 19 (12.2) 6(3.8) 1(0.6) 1(0.6) 155 (39.7)
61-80 67 (58.4) 29 (26.1) 10 (9) 5(4.5) 0 111 (28.5)
Age group Total 300 (76.9) 62 (16) 19 (4.9) 7 (1.8) 2(0.5) 390 (100)
(yrs)
Female 164 (75.9) 37 (17.1) 14 (6.5) 1(0.5) 0 216 (55.4)
Gender Male 136 (78.2) 25 (14.4) 5(2.8) 6 (3.4) 2(1.1) 174 (44.6)
Total 300 (76.9) 62 (16) 19 (4.9) 7 (1.8) 2(0.5) 390 (100)
Table 5
Age > 60 years had highest prevalence (39.6%) resembling 2. Report of the Informal Working Group on Prevention of Deaf-
meta-analysis by Akinpelu [25]. Bilateral hearing impairment was ness and Hearing Impairment Programme Planning, Geneva
more common and there was no statistically significant difference (1991): 18-21 1991.
in prevalence between female and male; findings similar to Mary-
land and India [26,30,32]. 3. Deafness and Hearing Loss: WHO Fact sheet N°300 (2013).
Prevalence was higher in type 2 DM (26.1%) compared to type 4. Mathers C,, et al. “Global burden of hearing loss in the year
1 DM (16.4%) similar to findings by Austin., et al. who suggested 2000". Global Burden of Disease 4 (2000): 1-30.
insulin use h tective effect on developing hearing |
1r:9u in Use as some protective efiect on developing hearing f0ss 5. Minja BM and Machemba A. “Prevalence of otitis media,
[391 hearing impairment and cerumen impaction among school
Sensorineural hearing impairment predominated in this study children in rural and urban Dar es Salaam, Tanzania”. Interna-
(20%) similar to findings in several studies [27,34-36,41]. tional Journal of Pediatric Otorhinolaryngology 37.1 (1996):
29-34.
Hearing impairment was mild in 16% of participants depict-
ing what others found in several studies [25,37] but contrary to 6. Wedro BC and Shiel WC]. “Anatomy of Hearing and Balance”.
b tion by P iah., et al. wh ted high 1 f
observation by Femmalall, et al. who reportec ugh prevaience o 7. Moore K, et al. “Clinically oriented anatomy” (2006).
moderate hearing impairment [30].
C lusi 8. Scott-Brown'’s basic sciences; Anatomy of inner ear: Anthony;
oncusion 5% edition 1: 27-36.
Hearing impairment was found to be prevalent in DM patients.
The prevalence is higher in type 2 DM than in type 1 DM. The com- 9. James BS and Ballenger ]]. “Otorhinolaryngology Head and
monest type of hearing impairment is sensorineural hearing loss Neck Surgery Sixteenth Edition” (2003).
which is bilateral, mild and it is more in elderly population. Regular
assessment of hearing status to diabetic patients should be advo- 10. Drake RL. et al. “Grays Anatomy For Students” (2004).
ted.
cate 11. International Statistical Classification of Diseases and Related
th . .
Bibliography Health Problems, 10" rev. Geneva: WHO (2003): 2.
1. RoseS. “The fundamental role of hearing in psychological w ) .
12. Swanepoel DW. “Laurent C. Open Access Guide To Audiology

development”. In Introduction to Audiology and Hearing Sci-
ence”. Eds. Decker. NT Longman. New York, London (1986).

and Hearing Aids for Otolaryngologists. (Figure 2).

Citation: Daudi Cheche Ntunaguzi, et al. “Diabetes and Hearing Impairment in Tanzania; Evidence from a Diabetes Clinic at a Tertiary Hospital,

Tanzania". Acta Scientific Otolaryngology 3.6 (2021): 25-30.


https://apps.who.int/iris/handle/10665/58839
https://apps.who.int/iris/handle/10665/58839
https://apps.who.int/iris/handle/10665/58839
https://www.who.int/news-room/fact-sheets/detail/deafness-and-hearing-loss
https://www.who.int/bulletin/volumes/92/5/13-128728/en/
https://www.who.int/bulletin/volumes/92/5/13-128728/en/
https://www.sciencedirect.com/science/article/abs/pii/0165587696013638
https://www.sciencedirect.com/science/article/abs/pii/0165587696013638
https://www.sciencedirect.com/science/article/abs/pii/0165587696013638
https://www.sciencedirect.com/science/article/abs/pii/0165587696013638
https://www.sciencedirect.com/science/article/abs/pii/0165587696013638

Diabetes and Hearing Impairment in Tanzania; Evidence from a Diabetes Clinic at a Tertiary Hospital, Tanzania

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Bailey BJ and Johnson JT. “Head and Neck Surgery - Otolaryn-
gology”. 4" Edition (2006).

American Diabetes Association. “Diagnosis and classification
of diabetes mellitus”. Diabetes Care 36.1 (2013): S67-74.

Parker P. “Diabetes and Hearing Loss”. Audiologist Practices
2.4 (2002): 22-23.

Badiu C. “Harrison’s Principles of Internal Medicine 16" edi-
tion”. Acta Endocrinologica 1.4 (2005): 499-499.

Singh S. “The Genetics of Type 2 Diabetes Mellitus: A Review”.

Journal of Science, Banaras Hindu University, Varanasi 55
(2011): 35-48.

Hall V,, et al. “Diabetes in Sub Saharan Africa 1999-2011:
Epidemiology and public health implications. a systematic
review”. BMC Public Health 11.1 (2011): 564.

Joshi N., et al. “Infections in Patients with Diabetes Mellitus”.
The New England Journal of Medicine 341.25 (1999): 1906-
1912.

Jones NS and Fowler PD. “Diabetes and hearing loss”. Clinical
Otolaryngology 24 (1999): 3-8.

Harati Y. “Diabetic Neuropathies: Unanswered Questions”.
Neurologic Clinics 25 (2007): 303-317.

Fukushima H and Cureoglu S. “Effects of type 2 diabetes mel-
litus on cochlear structure in humans”. Archives of Otorhino-
laryngology-Head and Neck Surgery 132 (2006): 934-938.

Kariya S,, et al. “Comparing the Cochlear Spiral Modiolar
Artery in Type-1 and Type-2 Diabetes Mellitus: A Human
Temporal Bone Study”. Acta Medica Okayama 64.6 (2010):
375-383.

Breu F, et al. “Causes of Hearing Loss in adults”. Vasa (2008):
1-38.

Akinpelu OV, et al. “Is type 2 diabetes mellitus associated
with alterations in hearing? A systematic review and meta-

analysis”. Laryngoscope (2013): 1-10.

Kakarlapudi V., et al. “The effect of diabetes on sensorineural
hearing loss”. Otology and Neurotology 24 (2003): 382-386.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

29
Kalli K,, et al. “Hearing disturbances in patients suffering
from diabetes”. Otolaryngology-Head and Neck Surgery 48
(2012): 22-24.

Horikawa C,, et al. “Diabetes and risk of hearing impairment
in adults: a meta-analysis”. The Journal of Clinical Endocrinol-
ogy and Metabolism 98. (2013): 51-58.

Dalton D and Cruickshanks K. “Association of NIDDM and
hearing loss”. Diabetes 21.9 (1998).

Pemmaiah K and Srinivas D. “Hearing loss in Diabetes Mel-
litus”. International Journal of Collaborative Research on Inter-
nal Medicine and Public Health 3.10 (2011): 725-731.

Bainbridge KE,, et al. “Diabetes and Hearing Impairment in
the United States: Audiometric Evidence from the National
Health and Nutrition Examination Surveys, 1999-2004". An-
nals of Internal Medicine 149.1 (2010): 1-10.

Chamyal CPC. “Vestibulo-Cochlear Functions In Diabetes
Mellitus”. Indian Journal of Otolaryngology and Head and Neck
Surgery 49.2 (1997): 162-164.

Sogebi OA. “Assessment of the risk factors for hearing loss
in adult Nigerian population”. Nigerian Medical Journal 54.4
(2013): 244-249.

Agarwal MK, et al. “Otorhinolaryngological Studies in Diabet-
ics”. Indian Journal of Otolaryngology and Head and Neck
Surgery 50.2 (1998).

Diniz TH and Guida HL. “Hearing Loss in Patients with Dia-
betes Mellitus”. Brazilian Journal of Otorhinolaryngology 75.4
(2009): 573-578.

Rajendran S., et al. “Evaluation of the Incidence of Sensori-
neural hearing loss in Patients with Type 2 Diabetes Melli-
tus”. International Journal of Biological and Medical Research
2.4 (2011): 982-987.

Malucelli D and Malucelli F. “Hearing loss prevalence in
patients with diabetes mellitus type 1”. Brazilian Journal 78.3
(2012): 105-115.

Mozaffari M,, et al. “Diabetes mellitus and sensorineural hear-
ing loss among non-elderly people”. Eastern Mediterranean
Health Journal 16.9 (2010): 947-952.

Citation: Daudi Cheche Ntunaguzi, et al. “Diabetes and Hearing Impairment in Tanzania; Evidence from a Diabetes Clinic at a Tertiary Hospital,
Tanzania". Acta Scientific Otolaryngology 3.6 (2021): 25-30.


https://care.diabetesjournals.org/content/37/Supplement_1/S81
https://care.diabetesjournals.org/content/37/Supplement_1/S81
https://www.healthline.com/health/type-2-diabetes/hearing-loss
https://www.healthline.com/health/type-2-diabetes/hearing-loss
https://n.neurology.org/content/64/8/1488
https://n.neurology.org/content/64/8/1488
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1892523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1892523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1892523/
https://pubmed.ncbi.nlm.nih.gov/21756350/
https://pubmed.ncbi.nlm.nih.gov/21756350/
https://pubmed.ncbi.nlm.nih.gov/21756350/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3354930/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3354930/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3354930/
https://pubmed.ncbi.nlm.nih.gov/10196639/
https://pubmed.ncbi.nlm.nih.gov/10196639/
https://pubmed.ncbi.nlm.nih.gov/17324729/
https://pubmed.ncbi.nlm.nih.gov/17324729/
https://pubmed.ncbi.nlm.nih.gov/16982969/
https://pubmed.ncbi.nlm.nih.gov/16982969/
https://pubmed.ncbi.nlm.nih.gov/16982969/
https://pubmed.ncbi.nlm.nih.gov/21173807/
https://pubmed.ncbi.nlm.nih.gov/21173807/
https://pubmed.ncbi.nlm.nih.gov/21173807/
https://pubmed.ncbi.nlm.nih.gov/21173807/
https://pubmed.ncbi.nlm.nih.gov/23945844/
https://pubmed.ncbi.nlm.nih.gov/23945844/
https://pubmed.ncbi.nlm.nih.gov/23945844/
https://pubmed.ncbi.nlm.nih.gov/12806288/
https://pubmed.ncbi.nlm.nih.gov/12806288/
https://academic.oup.com/jcem/article/98/1/51/2823051
https://academic.oup.com/jcem/article/98/1/51/2823051
https://academic.oup.com/jcem/article/98/1/51/2823051
https://pubmed.ncbi.nlm.nih.gov/9727906/
https://pubmed.ncbi.nlm.nih.gov/9727906/
https://www.iomcworld.org/articles/hearing-loss-in-diabetes-mellitus.pdf
https://www.iomcworld.org/articles/hearing-loss-in-diabetes-mellitus.pdf
https://www.iomcworld.org/articles/hearing-loss-in-diabetes-mellitus.pdf
https://pubmed.ncbi.nlm.nih.gov/18559825/
https://pubmed.ncbi.nlm.nih.gov/18559825/
https://pubmed.ncbi.nlm.nih.gov/18559825/
https://pubmed.ncbi.nlm.nih.gov/18559825/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3450830/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3450830/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3450830/
https://pubmed.ncbi.nlm.nih.gov/24249950/
https://pubmed.ncbi.nlm.nih.gov/24249950/
https://pubmed.ncbi.nlm.nih.gov/24249950/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3450990/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3450990/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3450990/
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1808-86942009000400017
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1808-86942009000400017
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S1808-86942009000400017
https://www.biomedscidirect.com/336/evaluation_of_the_incidence_of_sensorineural_hearing_loss_in_patients_with_type_2_diabetes_mellitus/articlescategories
https://www.biomedscidirect.com/336/evaluation_of_the_incidence_of_sensorineural_hearing_loss_in_patients_with_type_2_diabetes_mellitus/articlescategories
https://www.biomedscidirect.com/336/evaluation_of_the_incidence_of_sensorineural_hearing_loss_in_patients_with_type_2_diabetes_mellitus/articlescategories
https://www.biomedscidirect.com/336/evaluation_of_the_incidence_of_sensorineural_hearing_loss_in_patients_with_type_2_diabetes_mellitus/articlescategories
https://pubmed.ncbi.nlm.nih.gov/22714855/
https://pubmed.ncbi.nlm.nih.gov/22714855/
https://pubmed.ncbi.nlm.nih.gov/22714855/
https://pubmed.ncbi.nlm.nih.gov/21218721/
https://pubmed.ncbi.nlm.nih.gov/21218721/
https://pubmed.ncbi.nlm.nih.gov/21218721/

Diabetes and Hearing Impairment in Tanzania; Evidence from a Diabetes Clinic at a Tertiary Hospital, Tanzania

39.

40.

41.

Austin DF, et al. “Diabetes-related changes in hearing”. Laryn-
goscope 119.9 (2009): 1788-1796.

Buname G. “Prevalence of Hearing Loss Among Children With
Type 1 Diabetes Mellitus Attending Paediatric Diabetic Clinic,
Mulago Hospital (2014).

Zj G., et al. “Patterns of Otorhinolaryngological Disorders in
Subjects with (2011): 13-16.

Assets from publication with us

Prompt Acknowledgement after receiving the article
Thorough Double blinded peer review

Rapid Publication

Issue of Publication Certificate

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

Contact us: +91 9182824667

Citation: Daudi Cheche Ntunaguzi, et al. “Diabetes and Hearing Impairment in Tanzania; Evidence from a Diabetes Clinic at a Tertiary Hospital,

Tanzania". Acta Scientific Otolaryngology 3.6 (2021): 25-30.

30


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5576137/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5576137/

	_GoBack

