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INTRODUCTION

The orofacial cleft is the most common birth anomaly 
with a prevalence rate ranging from 1/1000 to 2.69/1000.1 

Children born with this defect have various developmental 
problems, including difficulty with hearing and ear 
problems, which persists to adulthood. The middle ear 
diseases are known to be associated with cleft palate, 

Ear findings and hearing analysis in cleft 
palate patients in Nepal
Sanjeev Kumar Thakur1, Baleshwar Yadav2, Manish Agrawal3, Kailash Khaki Shrestha4, 
Raj Kumar Bedajit5

1,2 Lecturer, 5Professor, Department of Otolaryngology, Nobel Medical College, Biratnagar, Nepal, 3Assistant Professor, 
Department of Oral and Maxillofacial Surgery, Birat Medical College, Biratnagar, Nepal, 4Coordinator (Public health 
Program), Edenburgh International College, Biratnagar, Nepal

A B S T R A C T

ORIGINAL ARTICLE ASIAN JOURNAL OF MEDICAL SCIENCES

Submitted: 18-02-2019	 Revised: 26-02-2019	 Published: 01-03-2019

Background: The orofacial cleft is the most common birth anomaly with a prevalence rate 
ranging from 1/1000 to 2.69/1000. The middle ear diseases are known to be associated 
with cleft palate, however, the prevalence and the magnitude of the condition is usually 
underestimated. Aims and Objectives: The purpose of this study was to find out the various 
existing ear abnormalities, to assess the middle ear function and hearing status in patients 
with cleft palate and confirm the existence of these manifestations and their significance. 
Materials and Methods: All the patients with cleft palate with or without cleft lip over one-
year duration from January to December 2018 at the teaching hospital were include after 
informed consent. The patients with only cleft lip were excluded. General ENT examination 
and Otoscopy was performed. Tympanometry and Pure tone Audiometry was done (in those 
above 5 years). The degree of hearing loss was categorized using the WHO guidelines. 
Results: Out of a total of 56 patients, there were 30(53.6%) male and 26(46.4%) female. 
The age range was from 2years to 31 years. The mean age was 12.8 years. Maximum 
number of patients were in the 10-20 years age group 29(51.8%) followed by 22 (39.3%) 
in the less than 10 years age group. 53 (47.3%) of 112 ears examined had dull tympanic 
membrane, followed by retraction of tympanic membrane in 42 (37.5%) ears. Other findings 
were central perforation in 5 (4.5%), bulging tympanic membrane in 2 (1.8%) and atticoantral 
disease in 1 (0.9%) ear. 8 (7.1%) ears had normal findings. There was one case with right 
ear atresia (0.9%). In Tympanometry findings, the maximum number of ears, 51 (48.1%) 
had type B curve, followed by 33 (31.2%) ears with type As curve. 16 (15%) of ears had 
type C curve. 6 (5.7%) ears had type A curve. B type curve was found more common in less 
than 10 years age group. A chi Square test was performed and the findings had statistically 
significant association. (P value: 0.03 for Right ear tympanometry; P value: 0.043 for left 
ear tympanometry). In Pure tone audiometry findings of 105 ears, 72 (68.6%) ears had mild 
conductive hearing loss. 10 (9.5%) ears had moderate conductive hearing loss, while 1 (1%) 
ear had mixed hearing loss. 22 (20.9%) ears had normal hearing level. Conclusion: This study 
assessed the common ear problems prevalent in cleft patients, along with the hearing loss. 
Since, ear disease were quite common in these patients, these patients should be evaluated 
regularly by an otolaryngologist to detect, treat and prevent such problems in these patients 
so that long term morbidity could be avoided.
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however, the prevalence and the magnitude of  the 
condition is usually underestimated. In spite of  having 
paid a lot of  attention to the repair of  the facial deformity, 
little attention has been given to the various associated 
ear problems and significance of  hearing disorders. 
Various studies and the literature have reported a  high 
incidence of  middle ear pathologies and hearing loss in 
patients of  orofacial clefts.2, 3 Otoscopy is a basic primary 
modality of  evaluation of  external auditory meatus and the 
tympanic membrane (TM). This also helps in diagnosing 
the middle ear pathology. Tympanometry is an objective 
test to assess middle ear function. It is the gold standard 
investigation in detecting otitis media with effusion. 
The type of  tympanometric curve obtained is classified 
according to the Lidén and Jerger’s classification.4,5 The 
classification of  these curves is: a. Type A: Suggestive of  
normal middle ear function b. Type AS: Suggestive of  a 
less compliant middle ear system c. Type Ad: Suggestive 
of  highly compliant middle ear system d. Type  B (low 
and high): Low – suggestive of  middle ear dysfunction, 
high – suggestive of  grommet or perforation e. Type C: 
Suggestive of  eustachian tube dysfunction. Type A curve 
is considered normal and all others (Types B, C, As, and 
Ad) as abnormal.

Pure tone audiometry can be used to facilitate the diagnosis 
of  middle ear pathology by finding out the type of  hearing 
loss as to be conductive or mixed type of  hearing loss. This 
method requires the cooperation of  the patient and may 
therefore be unsuitable for children under three years of  age.6

AIMS AND OBJECTIVES

The purpose of  this study was to find out the various 
existing ear abnormalities, to assess the middle ear function 

and hearing status in patients with cleft palate and confirm 
the existence of  these manifestations and their significance.

MATERIALS AND METHODS

This study included all the patients with cleft palate with or 
without cleft lip presenting to the outpatient department 
(OPD) for general ENT check up over a one-year duration 
from January to December 2018 at the teaching hospital. 
The patients with only cleft lip were excluded. The 
participants were recruited in the study after obtaining 
informed consent. All the subjects underwent a detailed ear, 
nose, and throat (ENT) examination, including Otoscopy. 
Middle ear function was assessed by Tympanometry and 
hearing was assessed in those who were of  5 years age and 
above using audiological test pure tone audiogram (PTA) 
at frequencies 250, 500,1000, 2000, 4000 Hz and 8000 Hz. 
Tympanometry was done in all the patients to assess the 
middle ear. The degree of  hearing loss was categorized 
using the WHO guidelines.7

RESULTS

Out of  a total of  56 patients, there were 30(53.6%) male 
and 26(46.4%) female, as shown in Table 1. The age range 
was from 2 years to 31 years. The mean age was 12.8 years. 
Maximum number of  patients were in the 10-20 years age 
group 29 (51.8%) followed by 22 (39.3%) in the less than 
10 years age group. The otoscopy findings were as shown 
in Table  2. The findings were expressed as number of  
ears affected. 53 (47.3%) of  112 ears examined had dull 
tympanic membrane, followed by retraction of  tympanic 
membrane in 42 (37.5%) ears. Other findings were central 
perforation in 5  (4.5%), bulging tympanic membrane in 

Table 1: Age and sex distribution 
Age range (years) Male Percentage Female percentage Total Percentage
≤10 15 26.8 7 12.5 22 39.3
>10‑20 13 23.2 16 28.6 29 51.8
>20‑30 2 3.6 2 3.5 4 7.1
>30 0 0 1 1.8 1 1.8
Total 30 53.6 26 46.4 56 100

Table 2: Otoscopy findings (112 ears)
Otoscopy findings Right ear number Percentage Left ear number Percentage Total ears number Percentage
Dull 27 48.2 26 46.4 53 47.3
Retraction 20 35.7 22 39.3 42 37.5
Central perforation 3 5.4 2 3.6 5 4.5
Bulging 1 1.8 1 1.8 2 1.8
Atresia 1 1.8 0 0 1 0.9
Atticoantral disease 0 0 1 1.8 1 0.9
Normal 4 7.1 4 7.1 8 7.1
Total 56 100 56 100 112 100
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2 (1.8%) and atticoantral disease in 1 (0.9%) ear, 8 (7.1%) 
ears had normal findings. There was one case with right 
ear atresia (0.9%). Tympanometry was done in 106 ears, 
as shown in Table  3. The maximum number of  ears, 
51 (48.1%) had type B curve, followed by 33 (31.2%) ears 
with type As curve. 16 (15%) of  ears had type C curve. 
6 (5.7%) ears had type A curve. B type curve, suggestive of  
otitis media with effusion, adhesive otitis media and varied 
severity of  Eustachian tube dysfunction was found more 
common in less than 10 years age group. A chi Square test 
was performed to see the relation of  the types of  curve of  
tympanometry for right and left ear separately to the age 
goups, as shown in Table 4, and the findings had statistically 
significant association. (P value: 0.03 for Right ear 
tympanometry; P value: 0.043 for left ear tympanometry). 
Pure tone audiometry was done in 105 ears, as shown in 
Table 5. 72 (68.6%) ears had mild conductive hearing loss 
according to WHO criteria. 10 (9.5%) ears had moderate 
conductive hearing loss; while 1 (1%) ear had mixed hearing 
loss. 22 (20.9%) ears had normal hearing level.

DISCUSSION

Patients with orofacial clefts often are seen and managed by 
the plastic surgeons. However, the ear symptoms, including 
deafness, are often subtle and tend to be overlooked. 
Surgical repair of  cleft palate can produce satisfactory 
cosmetic results, however, the problem of  otitis media 
with effusion (OME) persists, causing hearing loss.8,9 
Abrams et al. found a high prevalence rate of  middle ear 

pathologies (65%) in patients with orofacial clefts.8 A poor 
Eustachian tube (ET) function leads to decreased middle 
ear pressure and tympanic membrane (TM) retraction, that 
contributes to the increased incidence of  cholesteatoma in 
these children. Various studies have attempted to establish 
an association between the orofacial cleft and middle ear 
diseases.3,8

We have analysed 56 [30(53.6%) male and 26(46.4%) 
female] cases of  cleft palate for ear diseases to provide an 
estimate of  the prevailing ear diseases and hearing loss in 
the orofacial cleft population. The study population had 
an age range of  2-31 years (mean age 12.8 years).

On Otoscopy of  112 ears, in our study, several cases had 
findings suggestive of  Eustachian tube dysfunction and 
otitis media with effusion  - dull tympanic membrane in 
53 (47.3%) ears and various grades of  retracted tympanic 
membrane in 42 (37.5%) ears. Several other findings like 
central perforation in 5  (4.5%) and bulging tympanic 
membrane in 2 (1.8%) were found. 1(0.9%) ear even had 
atticoantral disease. Only 8 (7.1%) ears had normal findings. 
There was one case with right ear atresia (0.9%).

Similar findings were described by Khan and Colleagues 
in 56 ears of  28 individuals. The ears were chronically 
affected in 87.5% of  cleft palate patients. Only 7 (12.50%) 
ears were normal with an intact normal tympanic 
membrane, 36 (64.28%) ears had an intact but dull tympanic 
membrane,4 (7.14%) ears presented with an active effusion 
with different grades of  retraction 8  (14.28%) ears had 
chronic suppurative otitis media (central perforation) and 
one (1.85%) ear had an attic pathology with cholesteatoma.2

Severied A reported that the Eustachian tube dysfunction 
was present in 84% of  cleft patients. According to him, 
this dysfunction decreases with the age of  the patient. 
He further stated that 7.1% of  such patients developed 
cholesteatomas despite regular otological examination.10 

Similar high rate of  74.7% prevalence of  middle ear 
effusions was observed in children with clefts in the 
younger age group in a study by Flynn et alfrom study 
reported from Sweden. They reported otitis media with 
effusion (OME) as the leading cause of  hearing loss in 
83.1% of  ears.11 Apart from  mild conductive hearing 
loss, MEE usually does not cause any other symptoms 

Table 3: Tympanometry findings (106 ears)
Type of curve Total number Percentage
A 6 5.7
As 33 31.2
B 51 48.1
C 16 15
Total 106 100

Table 5: Pure tone audiometry findings (total=105 ears)
Severity of hearing loss Right ear number Percentage Left ear number Percentage Total Percentage
Normal 13 12.4 9 8.6 22 20.9
Mild conductive hearing loss 34 32.4 38 36.2 72 68.6
Moderate conductive hearing loss 5 4.7 5 4.7 10 9.5
Mixed hearing loss 0 0 1 1 1 1
Total 52 49.5 53 50.5 105 100

Table 4: Chi square test
Chi Square test Right ear 

tympanometry 
B‑type curve

Left ear 
tympanometry 
B‑type curve

Age group ≤10 years 15 (28.3%) 15 (28.3%)
P‑value 0.03 0.043
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of  discomfort and is therefore easily overlooked. If  left 
untreated, this could progress to middle ear retraction and 
chronic otitis media.

Djurhuus and colleagues stated that despite the surgical 
correction of  clefts and the early treatment of  OME, 
structural changes of  the tympanic membrane progressed 
to develop retraction pockets and cholesteatomas in up 
to 9.2% of  the patients. Children with cleft palates had 
a higher probability of  developing cholesteatoma than 
children without a cleft palate.12

Tympanometry is a common method of  measuring 
pressure changes in the middle ear and the compliance 
of  the eardrum.13,14 Tympanometry was done in 106 ears 
in our study and most of  the ears, 51 (48.1%) had type B 
curve, apart from type As curve in 33 (31.2%) and type C 
curve in 16 (15%). Only, 6 (5.7%) ears had normal tympanic 
membrane as indicated by type  A curve. B  type curve, 
suggestive of  otitis media with effusion, adhesive otitis 
media and varied severity of  Eustachian tube dysfunction 
was found more common in less than 10 years age group, 
which was statistically significant.

On tympanometric study by Khan and colleagues, it 
was found that only 13 ears (23.22%) out of  a total 
of  56 ears in 28 patients examined, had an ‘A’ type of  
tympanogram while 42 ears (75%) had a `B’ type of  
tympanogram indicating recurrent effusions in the middle 
ear. A significant number from this group (81.81%) had 
associated conductive hearing loss-mild to moderate 
degrees. One ear had a `C’ type of  curve indicating frank 
eustachian tube dysfunction with negative middle ear 
pressure.2 A study by Handzik et al. showed similar results 
with tympanogram curves in cleft children.15 This high rate 
of  the B type curve may be explained due to the presence 
of  middle ear effusion.

It has been found that compared to healthy children, 
children with cleft palate were more susceptible to 
OME.3,16 Numerous factors have been proposed as to 
the development of  OME in children suffering from 
cleft palate, that included: (1) immature development 
of  the Eustachian tube, (2) abnormalities in the muscle 
associated with the Eustachian tube, and (3) craniofacial 
bone abnormalities.14

Pure tone audiometry can be used to facilitate the diagnosis 
of  OME by revealing conductive or mixed hearing loss. 
This method requires the cooperation of  the patient and 
may therefore be unsuitable for children under three years 
of  age.6 Pure tone audiometry was performed in children 
above 5 years only, who could follow the instructions and 
give reliable feedback. Conductive hearing loss of  mild 

degree (upto 30  dB) could result in children with cleft 
palates due to recurrent or continuous OME, causing 
atelectasis, ossicular fixation, and tympanosclerosis.17,18

Pure tone audiometry was done in 105 ears in our study 
where 72 (68.6%) ears had mild conductive hearing loss, 
10 (9.5%) ears had moderate conductive hearing loss, while 
1 (1%) ear had mixed hearing loss, 22 (20.9%) ears had 
normal hearing level.

Luthra et al. found that the air conduction thresholds 
ranged from minimal to mild conductive hearing loss 
in orofacial cleft children that resulted out of  recurrent 
or continuous OME leading to atelectasis, ossicular 
fixation, and/or tympanosclerosis.19 The risk of  chronic 
ear infection was higher even in children with isolated 
cleft lip cases compared with unaffected controls in 
another study.20 Researchers have previously shown 
that, whenever, they have undergone cleft palate repair 
surgery, as many as 90% of  children with cleft palate 
suffer from OME or conductive hearing loss, while 50% 
suffer from recurrent otitis.21,22 However, the prevalence 
of  conductive hearing loss among children without cleft 
palate was 12.9%. It was estimated that 50% of  the 
individuals with this condition suffered from permanent 
conductive hearing loss by the time they reached 
adulthood.23,24 Additionally, 0.9-5.9% of  patients with 
cleft palate developed primary acquired cholesteatoma, 
the chances of  which was very high than among those 
without cleft palate.25,26 Sensorineural losses usually 
occurs due to the pathologic changes in the inner ear 
as a result of  the inflammation in the middle ear.Toxins 
produced by long-term inflammation pass through the 
round window or the oval window into the inner ear, 
often leading to permanent sensorineural hearing loss.14,27

Long-term hearing loss due to improper treatment for 
OME could negatively influence language development 
of  children.28 Hearing loss in children suffering from 
cleft palate can also affect their academic comprehension 
and learning performance.28-30 Bess et al. reported that 
academic performance can be seriously affected in up 
to a third of  children including those suffering hearing 
loss in only one ear. They also reported that up to 40% 
of  patients are unable to participate in regular activities 
or interactions due to hearing loss.31 It has been found 
that children with cleft palate are prone to specific 
psychological problems.32 Children suffering from this 
condition may also display behavioral difficulties due to 
feelings of  isolation.33

Hence a thorough evaluation by an otolaryngologist should 
be the standard of  care in the management of  all children 
with orofacial clefts.
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CONCLUSION

This study assessed the common ear problems prevalent in 
cleft patients, along with the hearing loss. Since, ear disease 
were quite common in these patients, these patients should 
be evaluated regularly by an otolaryngologist to detect, treat 
and prevent such problems in these patients so that long 
term morbidity could be avoided.

Limitation of the study
The limitation of  this study was the small sample size of  
which only a point prevalence of  middle ear diseases and 
hearing loss has been described. A cohort study with a 
larger sample size over a long duration must be done to 
evaluate the long term effects of  the pathology.

REFERENCES

1.	 Mc leod NM, Urioste ML and Saeed NR. Birth prevalence of cleft 
lip and palate in Sucre, Bolivia. Cleft palate Craniofac J 2004; 
41:195-198.

2.	 Khan SY, Paul R, Sengupta A and Roy P. Clinical study of 
otological manifestations in cases of cleft palate.  Indian J 
Otolaryngol Head Neck Surg2006; 58(1):35–37.

3. 	 Kuo CL, Lien CF, Chu CH and Shiao AS. Otitis media with 
effusion in children with cleft lip and palate: a narrative review. Int 
J Pediatr Otorhinolaryngol2013;77(9):1403-1409.

4.	 Lidén G. The scope and application of current audiometric tests. 
J Laryngol Otol 1969;83:507520.

5.	 Jerger J. Clinical experience with impedance audiometry. Arch 
Otolaryngol 1970; 92(4):311324.

6.	 Halloran DR, Hardin JM and Wall TC. Validity of pure-tone hearing 
screening at well-child visits. Arch Pediatr Adolesc Med 2009; 
163(2):158-163.

7.	 Mathers C, Smith A and Concha M. Global burden of hearing 
loss in the year 2000 [Internet]. 2000 [16.02.2019  11:51 am]. 
Available from: https://www.who.int/healthinfo/statistics/bod_
hearingloss.pdf.

8.	 Abrams J and Deitmer T. Otologic findings in adult 
patients with lip, jaw, palate clefts [Article in German]  
Laryngorhinootologie. 1991;70(2):83–86.

9.	 Gotha L, Cushing S and James AL. Cholesteatoma with 
congenital eustachian tube obstruction. Otolaryngol Head Neck 
Surg2011;145(4):703-704.

10.	 Severeid LR. Development of cholesteatoma in children with 
cleft palate. In: McCabe BF, Sade J, Abramson M editors. 
Cholesteatoma: First International Conference, Aesculapius: 
Birminghamm; 1977. p. 287-292.

11.	 Flynn T, Lohmander A, Moller C andMagnusson L. A longitudinal 
study of hearing and middle ear status in adolescents with cleft 
lip and palate. Laryngoscope2013;123(6):1374–1380.

12.	 Djurhuus BD, Skytthe A, Christensen K andFaber CE. 
Cholesteatoma in Danish children  -  a national study of 
changes in the incidence rate over 34  years.  Int J Pediatr 
Otorhinolaryngol2015;79(2):127–130.

13.	 Sheahan P, Blayney AW, Sheahan JN andEarley MJ. Sequelae 
of otitis media with effusion among children with cleft lip and/or 
cleft palate. Clin Otolaryngol Allied Sci 2002;27(6):494-500.

14.	 Robinson PJ, Lodge S, Jones BM, Walker CC andGrant HR. 
The effect of palate repair on otitis media with effusion. Plast 

Reconstr Surg 1992;89(4):640-645.
15.	 Handzik–CuK J, Cuk V, Risavi R, Katusik D andKatusik SS. 

Hearing levels and age in cleft palate patients.  Int J Pediatr 
Otorhinolaryngol1996;37:227–242.

16.	 Ungkanont K, Boonyabut P, Komoltri C, Tanphaichitr A 
andVathanophas V. Surveillance of otitis media with effusion 
in Thai children with cleft palate: cumulative incidence and 
outcome of the management. Cleft Palate Craniofac J 2018; 
55(4):590‑595.

17.	 Berryhill W.  Otologic concerns for cleft lip and palate patient. 
Oral Maxillofac Surg Clin North Am2016;28(2):177–179.

18.	 Narayanan DS, Pandian SS, Murugesan S andKumar R. The 
incidence of secretory otitis media in cases of cleft palate. J Clin 
Diagn Res2013;7(7):1383-1386.

19.	 Luthra S, Singh SB, Nagarkar AN andMahajan JK. The role of 
audiological diagnostics in children with cleft lip & palate. Int J 
Pediatr Otorhinolaryngol 2009;73(10):1365–1367.

20.	 Ruegg TA, Cooper ME, Leslie EJ, Ford MD, 
Wehby GL, Deleyiannis FW, et al. Ear infection in isolated 
cleft lip: Etiological Implications. Cleft Palate Craniofac J 2017; 
54(2):189‑192.

21.	 Chu KM and McPherson B. Audiological status of Chinese 
patients with cleft lip/palate. Cleft Palate Craniofac J 2005; 
42(3):280-285.

22.	 Phua YS, Salkeld LJ and de Chalain TM. Middle ear disease 
in children with cleft palate: protocols for management. Int J 
Pediatr Otorhinolaryngol 2008; 73(2):307-313.

23.	 Viswanathan N, Vidler M and Richard B. Hearing thresholds in 
newborns with a cleft palate assessed by auditory brain stem 
response. Cleft Palate Craniofac J 2008;45(2):187-192.

24.	 Bluestone CD, Beery QC, Cantekin EI and Paradise JL. 
Eustachian tube ventilatory function in relation to cleft palate. 
Ann Otol Rhinol Laryngol 1975;84(3 Pt 1):333-338.

25.	 Goudy S, Lott D, Canady J and Smith RJ. Conductive hearing 
loss and otopathology in cleft palate patients. Otolaryngol Head 
Neck Surg 2006;134(6):946-948.

26.	 Harris L, Cushing SL, Hubbard B, Fisher D, Papsin BC 
andJames AL. Impact of cleft palate type on the incidence of acquired 
cholesteatoma. Int J Pediatr Otorhinolaryngol 2013;77(5):695-698.

27.	 D’Mello J and Kumar S. Audiological findings in cleft 
palate patients attending speech camp. Indian J Med Res 
2007;125(6):777-782.

28.	 Rosenfeld RM, Culpepper L, Doyle KJ,  Grundfast KM, Hoberman A,  
Kenna MA, et al. Clinical practice guideline: otitis media with 
effusion. Otolaryngol Head Neck Surg 2004;130(5 Suppl):S95-118.

29.	 Chen YW, Chen KT, Chang PH, Su JL, Huang CC and Lee TJ. 
Is otitis media with effusion almost always accompanying cleft 
palate in children? The experience of 319 Asian patients. 
Laryngoscope 2012;122(1):220-224.

30.	 Hall A, Wills AK, Mahmoud O, Sell D, Waylen A, Grewal S, 
et al. Centre-level variation in outcomes and treatment for 
otitis media with effusion and hearing loss and the association 
of hearing loss with developmental outcomes at ages 5 and 
7  years in children with non-syndromic unilateral cleft lip and 
palate: the Cleft Care UK study. Part 2. Orthod Craniofac Res 
2017;20(Suppl 2):8-18.

31.	 Bess FH, Klee T and Culbertson JL. Identification, assessment, 
and management of children with unilateral sensorineural 
hearing loss. Ear Hear 1986;7(1):43-51.

32.	 Smith RM and McWilliams BJ. Creative thinking abilities of cleft 
palate children. Cleft Palate J 1966;3:275-283.

33.	 Paradise JL and Bluestone CD. Early treatment of the universal 
otitis media of infants with cleft palate. Pediatrics 1974; 
53(1):48‑54.



Thakur, et al.: Ear findings and hearing analysis in cleft palate

Asian Journal of Medical Sciences | Mar-Apr 2019 | Vol 10 | Issue 2	 57

Author's Contribution:
SKT- Concept and design of the study, collected data, reviewed the literature, prepared the first draft of manuscript and critical revision of the manuscript;  
BY, MA- Concept, collected data and review of literature and helped in preparing first draft of manuscript; KKS- Conceptualized study, literature search, 
statistically analyzed and interpreted, prepared first draft of manuscript and critical revision of the manuscript; RKB- Concept of study, collected data and review 
of study.

Work attributed to: 
Nobel Medical College, Kanchanbari, Biratnagar and PHECT-NEPAL, Kathmandu.

Orcid ID:
Dr. Sanjeev Kumar Thakur -   https://orcid.org/0000-0002-2855-1766
Dr. Baleshwar Yadav -   https://orcid.org/0000-0002-6057-0780
Dr. Manish Agrawal -   https://orcid.org/0000-0002-8958-4107
Dr. Kailash Khaki Shrestha -   https://orcid.org/0000-0002-9515-5405
Dr. Raj Kumar Bedajit -   https://orcid.org/0000-0001-6111-2442

Source of Support: Self, Conflict of Interest: None.


