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Inner ear malformations have a great impact on hearing. Diagnosing them accurately through
advanced imaging modalities can help plan management strategies. Objectives: To determine
anatomical defects of inner ear malformations in children requiring hearing aids and cochlear
implants coming to the tertiary care hospital. Methods: A cross-sectional research design was
used with a sample of 104 hearing-impaired children, aged 1to 14 years, who had moderate to
profound hearing loss, collected through a purposive sampling technique. Demographic
information was collected through a specially designed questionnaire, which included age,
gender, developmental delay, etc. were also assessed. Results: 7(6.7%; 95% Cl (0.019, 0.115))
cases had anatomical defects of the inner ear, including the temporal bone. Among 7 cases, all
had bilateral cochlear hypoplasia CH-IIl, semicircular canal malformations, 3(42.9%) bilateral
hypoplasia, 3 (42.9%) bilateral dysplasia, 1(14.4%) had bilateral aplasia of anterior and lateral
semicircular canals, 3(42.9%) bilateral dilated vestibule, and 1(14.3%) narrowing of the internal
auditory canal left side. In these 7 cases, 5 (71.4%) with profound degree hearing loss were
candidates for cochlear implant and 2 (28.6%) with severe degree hearing loss were using
hearing aids. Results of chi-square showed that age at the time of diagnosis (p<0.05), family
history of hearing impairment (p<0.001), and severity of hearing loss (p<0.001) had a significant
association with the type of hearing impairment. Conclusions: The frequency of inner ear
malformations in hearing-impaired children using hearing aids or candidates for cochlear
implant was 6.7%. The most common malformations were CH-IIl and semicircular canal
malformations.

INTRODUCTION

Hearing impairment is the fourth major cause of disability
occurring globally [1]. More than 34 million children are
suffering from deafness or hearing loss worldwide.
Developing and underprivileged countries harbor a great
proportion of children affected by hearing loss [2]. In
Pakistan, one study reported 1.97% prevalence of hearing
impairment in school-going children [3]. The most
common type of permanent hearing loss is sensorineural
hearing loss. It happens after damage to the inner ear,
vestibulocochlear nerve, or brain. It is estimated that every

1in 1,000 children is born with either severe or profound
deafness, and congenital sensorineural hearing loss is
present in 90 percent of cases [4]. Half of the cases of
congenital sensorineural hearing loss are related to a
genetic cause [5]. Syndromic cases are approximated to
30%, and the remaining 70% attributed to non-syndromic
cases, often presenting with inner ear malformations [6].
Acquired causes of sensorineural hearing lossinclude birth
asphyxia, teratogens, inner ear infections, autoimmune
disorders, trauma, or posterior fossa tumors, which usually
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present later in childhood. Hearing-impaired children with
inner ear malformations (IEMs) have a high prevalence of
20% worldwide [7, 8]. In Pakistan, overall congenital
malformations were reported to be 7%. Ear, eye, face, neck
malformation constitutes (20%) [9, 10]. Inner ear
malformations constitute a major contributor to
sensorineural hearingloss. Inner ear malformations can be
classified into eight categories as proposed by Sennaroglu
[8, 11]. In these anomalies, 80% are membranous
malformations causing pathology of inner ear hair cells.
The other 20% include various bony labyrinth
malformations diagnosed on imaging studies. In a study
conducted internationally,13% of children had inner ear
malformation among cochlear implant candidates [12].
Early diagnosis plays a key role in the rehabilitation of
hearing-impaired children with sensorineural hearing loss.
Audiological investigation, along with imaging techniques
such as High-resolution computed tomography (CT) scan
and Magnetic resonance imaging (MRI) studies provide
valuable details regarding the temporal bone and
membranous structures like 8th cranial nerve (CN), inner
ear(IE) structures, middle ear (ME), and outer ear (OE). The
findings of these studies will help otologists to plan
surgery, guide regarding prognosis, and assess the risk of
complications. Although most cases may be managed by
hearingaids, cochlearimplantationand auditory brainstem
implantation (ABI) are also options, depending on the
degree of hearing loss. Mild to moderate degree hearing
loss can be managed by hearingaids, while for children with
severe to profound degree hearingloss, a cochlearimplant
is the best option. Surgical risks and benefits must be
weighed before considering this choice. Parents and
families should be counselled, and their preferences will
guide the best courseregardingrehabilitative services.
Despite the global burden of hearing impairment and the
significant role of inner ear malformations in sensorineural
hearing loss, there is a paucity of local data in Pakistan
regarding their prevalence and impact. This study is of
immense importance as studies lack local data, which can
guide us in planning rehabilitative strategy for such
children for better outcomes. Statistical data will help in
future research. Thisstudyaimstofindrelation of inner ear
malformations and the degree of hearing loss in children
rehabilitated by hearingaids or cochlearimplants.

METHODS

This cross-sectional study was conducted at the
Department of Developmental and Behavioral Pediatrics,
The Children's Hospital, and the University of Child Health
Sciences, from April 2025 to June 2025. A sample of 104
hearing-impaired children was recruited through
convenience sampling. Sample size was collected through
G poweranalysis usingamedium effect size and alpha 0.05.

DOI: https://doi.org/10.54393/pjhs.v7i1.3585

After taking approval from the Institutional Review Board
(reference no. 1089/CH-UCHS), data were collected. Both
unilateral and bilateral cases of hearing impairment were
initially screened. Hearing impairment was defined as
hearing loss greater than 25 dB in either ear. Severity of
hearing loss was categorized as moderate (56-70 dB),
severe(71-90 dB), and profound (>90 dB)[2]. The degree of
hearing loss was assessed using the most recent
audiological assessment conducted in the Department OF
Audiology, where diagnostic procedures such as
Otoacoustic Emissions (OAE), Auditory Brainstem
Response(ABR), or pure tone audiometry had already been
performed. Audiological findings were interpreted by 2
audiologists before confirmation by the consultant
audiologist. Only non-syndromic cases of congenital
sensorineuralhearinglosswereincludedin the study, while
children with syndromic features were excluded. Hearing-
impaired children who had any history of otitis media,
ototoxic drug exposure, or neonatal jaundice were
excluded. Afterwards, those participants who were
enrolled in the study were sent to the Department of
Radiology, where High-resolution computed tomography
(HRCT) of the temporal bone and magnetic resonance
imaging (MRI) of the inner ear were performed for every
participant. Imaging findings were interpreted by 2
radiologists and finalized by a consultant radiologist to
ensure consistency. Written informed consent was
obtained from parents or guardians, and confidentiality
was ensured. Demographic data, including age, gender,
urban/rural residence, and gestational age, were recorded.
Otherclinical factors such as history of ear discharge, birth
asphyxia, family history of using hearing aids or cochlear
implant and developmental delay were assessed. The
ShaMaq developmental screening tool (SDST) was used as
a tool for screening the development of a child. It screens
children aged 6 months to 5.5 years. Each group has four
domains: Gross motor and locomotion, vision and
manipulation, hearing and speech, and socialization. Any
child having a total of four unsatisfactory scores in all
domains or one in each domain was considered as having
developmental delay [13]. Children were assessed by a
clinical psychologist for developmental delay through SDST
or informal 10 testing. Data were analyzed using statistical
package for the Social Sciences software (SPSS 25), where
demographics were analyzed using frequency and
percentages. A chi-square test of independence was
performed to examine the association between the type of
hearing impairment (hearing aid vs cochlear implant) and
sociodemographic characteristics. The p-value<0.05 was
considered statistically significant.

PJHSL VOL. 7 Issue. 01 Jan 2026 Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
@ oy This work is licensed under a Creative Commons Attribution 4.0 International License. 84




Exploring Cochlear and Vestibular Abnormalities in Children with Hearing Impairment

Javed MA et al.,

RESULTS

Out of 104 hearing-impaired children with bilateral sensori-
neural hearing loss, 55 (52.9%) were male, and 49 (47.1%)
were female. The mean age of the participants was 68.84 +
45.39 months. Most of the cases (69.2%) belonged to an
urban area. The majority of cases (55.8%) had their
audiological testing done between age 1and 3 years, and
predominantly (59.6%), Auditory Brainstem Response was
done. The majority of participants (62.5%) had profound
degreehearingloss(Table1).

Table 1: Demographic and Clinical Characteristics of Participants
(n=104)

Medical Factors n(%)
Gender
Male 55(52.9%)
Female 49(47.10%)
Place of Residence
Urban 72(69.2%)
Rural 32(30.8%)
Natal or Post-Natal Complication
Yes 3(2.9%)
No 101(97.1%)
History of Ear Discharge
Yes 10
No 94
Age of Audiological Testing
<1Year 1(14.3%)
1to 4 Years 6(86.7%)
Specific Audiological Test
Oto Acoustic Emission Test 1(14.3%)
Auditory Brain Stem Response 6(85.7%)
Severity of Hearing Loss
Severe 2(28.6%)
Profound 5(71.4%)

Out of the total 104 participants, 7 (6.7%; 95% CI (0.019,
0.115)) cases had structural abnormalities of the inner ear,
including the temporal bone. In these 7 cases, 5 (71.4%)
participants with profound degree hearing loss were
candidates for cochlear implant and 2 (28.6%) participants
with severe degree hearing loss were using hearing aids.
Among the 7 cases, all had bilateral cochlear hypoplasia
with less than 2 turns (CH-IIl). Semicircular canal
malformations were reported in all 7 cases (3 (42.9%)
participants had bilateral hypoplasia, 3 (42.9%) had
bilateral dysplasia, and 1(14.4%) had bilateral aplasia of
anterior and lateral semicircular canals). Among
associated structural defects, 3 (42.9%) participants had
bilateral dilated vestibule,1 (14.3%) had bilateral non-
visualization of vestibulocochlear complex, and 1(14.3%)
had narrowing of internal auditory canal on the left side. All
of the 7 cases had no history of prenatal, natal, or postnatal
complications. Among the 7 cases, none of the
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participants had the newborn audiological screening. 6
(85.7%) cases were diagnosed at an age between 1and 4
years after audiological testing. Only 1(14.3%) participant
had a developmental delay, and none had a family history of
hearingimpairment(Table 2).

Table 2: Inner Ear Anomalies(n=7)

Medical Factors n(%)
Gender
Male 2(28.6%)
Female 5(71.4%)
Age of Audiological Testing
<1Year 1(14.3%)
1to 4 Years 6(86.7%)
Specific Audiological Test
Otoacoustic Emission Test 1(14.3%)
Auditory Brain Stem Response 6(85.7%)
Severity of Hearing Loss
Severe 2(28.6%)
Profound 5(71.4%)
Non-visualization of the Left Vestibulocochlear Complex
Yes 1(14.3%)
No 6(85.7%)
Bilateral Dilated Vestibule
Yes 3(42.9%)
No 4(57.1%)
Bilateral Semicircular Canal Malformations
Hypoplastic 3(42.9%)
Dysplastic 3(42.9%)
Aplasia of Anterior and Lateral Semicircular Canal 1(14.3%)
Narrowing of the Internal Auditory Canal on the Left Side
Yes 1(14.3%)
No 6(85.7%)
History of Developmental Delay
Yes 1(14.3%)
No 6(85.7%)

Results of chisquare test of independence showed that the
association between age at the time of diagnosis and type
of hearingimpairment was significant, x’(3)=8.74,(p<0.05),
but no significant association was found between gender
and hearing type. There was a significant association
between developmental delay and hearing type, x°(1)=6.37,
(p<0.01). Family history of hearing impairment x*(1)= 20.15,
(p<0.001), history of ear discharge ¥* (1, n=104) = 11.06,
(p<0.001), specific audiological test ¥’ (2, n=104) = 70.45,
(p<0.001) and severity of hearing loss X* (2, n=104) = 62.4,
(p<0.001) are associated with type of hearing impairment
(Table3).
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Table 3: Descriptive Statistics and Chi-Square Results for Types of Hearing Impairment in Relationship with Sociodemographic

Characteristics(n=104)

Cochlear Implant Planned (n=52) Hearing Impaired Using Hearing Aids (n=52)

. Cramer's
Variables -value
: F(%) F(%) ¢
Gender
Male 29(55.8%) 26(50.0%)
0.35 1 0.560 0.04
Female 23(44.2%) 26(50.0%)
Age at the Time of Diagnosis
<1Year 3(5.8%) 2(3.8%)
1to 4 Years 49(94.2%) 42(80.8%)
8.74 3 0.030 0.13
5to 9 Years 0(0%) 6(11.5%)
10 to 14 Years 0(0%) 2(3.8%)
History of Developmental Delay
Yes 6(11.5%) 0(0%)
6.37 1 0.010 0.14
No 46(88.5%) 52(100%)
Family History of Hearing Impairment
Yes 2(3.8%) 21(40.4%)
2005 | 1 <0.001 0.25
No 50(96.2%) 31(59.6%)
History of Ear Discharge
Yes 0(0%) 10(19.2%)
11.086 1 <0.001 0.18
No 52(100%) 42(80.8%)
Specific Audiological Test
Pure Tone Audiometry 0(0%) 37(71.2%)
OAE 0(0%) 5(9.6%) 70.45 | 2 <0.001 0.37
ABR 52(100%) 10(19.2%)
Severity of Hearing Loss
Moderate 0(0%) 10(19.2%)
Severe 0(0%) 29(55.8%) 62.4 | 2 | <0.001 0.35
Profound 52(100%) 13(25%)

DISCUSSION

The present study aimed to find out various inner ear
malformations in hearing-impaired cases occurring
frequentlyinthisregion. In one study in Pakistan, Ahmad et
al. reported 10% prevalence of inner ear malformation[14].
Another study reported that cochleovestibular anomalies
had a prevalence of 11.1% [15]. In another study, it was
reported that 5.8% patients presented with inner ear
malformations [10]. Our study findings revealed the
prevalence of cochleovestibular anomalies to be 6.7%. CT
scan of the temporal bone and MRI are fundamental to
identify inner ear malformations[16]. Ahmad et al. showed
that complete labyrinthine aplasia (CLA) and cochlear
hypoplasia (CH-III, CH-1) were the most prevalent inner ear
malformations [14]. In another study, it was reported that
anomalies of the cochlea (45/100) and semicircular canal
(20/100) were most frequently occurring [16]. Incomplete
partition followed by cochlear hypoplasia was most
common in another study carried out by Young[17]. In the
current study, the most prevalent IEMs were cochlear
hypoplasia (CH-IIl) and semicircular canal malformation.
The majority of cases with IEM had a profound degree of
hearing loss and were candidates for cochlear implants

[18]. However, being a public sector hospital, Cochlear
implant is not performed in our center due to the greater
financial burden and less favorable outcomes as compared
to cases with normal inner ear anatomy [19]. Hearing-
impaired children with cochleovestibular anomalies can
present with various associated disabilities [20]. In one
study, 13 out of 31 hearing-impaired individuals with
anomalies of the inner ear had global developmental delay
[21]. Inthe present study, it was found that 1deaf child had
bilateral cochlear vestibular anomalies and concurrent
developmental delay. There was no significant correlation
between gender and type of anomaly in the study by Asha
[22]. The results of our study are consistent with this
pattern. However, inner ear malformations were
predominant in the female population (71%) in the current
study. Many inner ear malformations can have familial
occurrence and a genetic basis of inheritance. Brotto et al.
described familial occurrence and genetic inheritance of
various anomalies [7]. This contrasts with findings in our
study, as no familial occurrence was reported in our study.
Diagnosis of genetic mutation causing inner ear
malformation helps in predicting recurrence risk and the
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need for further investigations to diagnose associated
complications [7]. Unfortunately, in resource limited
country, cost and poor access to genetic testing create a
constraint to ascertain this benefit. Newborn screening
playsapivotalroleinearly diagnosis of hearingimpairment,
leading to early intervention and favorable developmental
and language outcomes [23]. Being one of the
underdeveloped countries, none of the children underwent
a newborn screening test in our study. Inadequate early
screening practices in the community lead to delayed
diagnosis of hearing impairment. Thus, timely evaluation
for cochlear implantation cannot be carried out.
Subsequently, many patients with inner ear malformations
remain undiagnosed. It can make it difficult to estimate the
true prevalence of cochleovestibular anomalies and to
decide about appropriate management course for such
cases that can lead to better outcomes. More public
awareness regarding the significance of this challenge is
neededatthehour.

This was a single-center study with a limited sample size,
which may restrict the generalizability of the findings.
Additionally, the absence of newborn hearing screening
and genetic testing limited accurate estimation of true
prevalence and evaluation of hereditary associations. A
multicenter trial should be conducted to ascertain the
prevalence of various other types of anomalies. This will
enable us torelate the result to a broader population group
and enhance credibility. Given limited access to cochlear
implantation, super-sonic hearing aids were
recommended as an alternative rehabilitation strategy for
children with profound hearing loss and inner ear
malformations.

CONCLUSIONS

The frequency of inner ear malformations in hearing-
impaired children using hearing aids or candidates for
cochlear implants was 6.7%. The most common
malformations were CH-IlIl and semicircular canal
malformations.

Authors’ Contribution

Conceptualization: MAJ

Methodology: MAJ, AF, AA, AAQ, IS, WA
Formalanalysis: MAJ, AA

Writingand Drafting: MAJ, AF, AAQ
Reviewand Editing: MAJ, AF, AA, AAQ, IS, WA

All authors approved the final manuscript and take
responsibility for the integrity of the work.

DOI: https://doi.org/10.54393/pjhs.v7i1.3585

Conflicts of Interest
Allthe authorsdeclare no conflict of interest.
Source of Funding

The author received no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[11 World Health Organization. Addressing the Rising
Prevalence of Hearing Loss. 2018.

[2] World Health Organization. Deafness and Hearing
Loss[Internet]. Geneva: WHO; 2025. Available from:
https://www.who.int/health-topics/hearing-
loss#tab=tab_2.

[3] BhattiMA, Shaikh SA, Memon SF, Aamir K, Ramzan A,
Shah H. Frequency of Hearing Impairment in School-
Going Children of District Hyderabad, Sindh,
Pakistan: Frequency of Hearing Impairment.
Pakistan Journal of Health Sciences. 2024 Jul: 06-
10.doi:10.54393/pjhs.v5i07.1619.

[4] Tanon-Anoh MJ, Badou-Nguessan EK, Bi 0D,
Assebian-Houenou CM, Kabas RM, Langouo YJ. Inner
Ear Malformations in Cochlear Implantation
Candidates at Mother and Child Hospital of
Bingerville (Cote d'lvoire). Annals of Otology and
Neurotology. 2022 Aug; 5(02): 073-7. doi: 10.1055/s-
0043-1764179.

[5] Young A and Ng M. Genetic Hearing Loss. In Stat
Pearls[Internet]. 2023 Apr.

[6] Feraco P, Piccinini S, Gagliardo C. Imaging of Inner
Ear Malformations: A Primer for Radiologists. La
radiologia medica. 2021 Oct; 126(10): 1282-95. doi:
10.1007/s11547-021-01387-z.

[7] Brotto D, Ariano M, Sozzi M, Cenedese R, Muraro E,
Sorrentino F et al. Vestibular Anomalies and
Dysfunctions in Children with Inner Ear
Malformations: A Narrative Review. Frontiers in
Pediatrics. 2023 Feb; 11: 1027045. doi: 10.3389/fped.
2023.1027045.

[8] SennaroglulLandBajinMD.Classificationand Current
Management of Inner Ear Malformations. Balkan
Medical Journal. 2017 Sep 29; 34(5): 397-411. doi:
10.4274/balkanmed;.2017.0367.

[9] ShaheenF, Humayoon QS, Malik S, Mumtaz S. Clinical
and Genetic Attributes of Congenital Anomalies
Ascertained at a Tertiary Care Hospital in Rawalpindi,
Pakistan. Pakistan Journal of Medical Sciences.
2023 Nov; 39(6): 1673. doi: 10.12669/pjms.39.6.7408.

[10] Hussain S, Asghar |, Sabir MU, Chattha MN, Tarar SH,
Mushtag R. Prevalence and Pattern of Congenital
Malformations Among Neonates in the Neonatal Unit
of a Teaching Hospital. The Journal of the Pakistan
Medical Association. 2014 Jun; 64(6): 629-34.

PJHSL VOL. 7 Issue. 01 Jan 2026 Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
v This work is licensed under a Creative Commons Attribution 4.0 International License. 87




Javed MA et al.,

(1]

[12]

[17]

(18]

PJHSL VOL. 7 Issue. 01 Jan 2026

Exploring Cochlear and Vestibular Abnormalities in Children with Hearing Impairment

Sennaroglu L and Saatci I. A New Classification for
Cochleovestibular Malformations. The
Laryngoscope. 2002 Dec;112(12): 2230-41. doi: 10.10
97/00005537-200212000-00019.

Javad-Rashid R, Pirzadeh A, Naderpour M, Mirhaji R.
Frequency of Inner Ear Anomalies Among Cochlear
Implant Candidates: A Case Studyinthe Northwest of
Iran. Malaysian Journal of Medicine and Health
Sciences.2021Jul; 1(3).

Magbool S, Brown N, Farid A, Ali A, Iftikhar K, Bari A et
al. Construction and Validation of the Shamagq
Developmental Screening Tool. Child: Care, Health
and Development. 2024 Jan; 50(1): €13123. doi: 10.1111
/cch.13123.

Ahmed J, Saqulain G, Khan MI, Kausar M. Prevalence
and Features of Inner Ear Malformations Among
Children with Congenital Sensorineural Hearing
Loss: A Public Cochlear Implant Centre Experience.
Pakistan Journal of Medical Sciences. 2020 Nov;
36(7):1511. doi: 10.12669/pjms.36.7.3134.

Quirk B, Youssef A, Ganau M, D'Arco F. Radiological
Diagnosis of the Inner Ear Malformations in Children
with Sensorineural Hearing Loss. British Institute of
Radiology's Open. 2019 Jun; 1(1): 20180050. doi: 10.12
59/bjro.20180050.

Khan J, Slehria AU, Bilal R, Aquil H, Jadoon HK,
Shehzadi Z. A Comparative Analysis of Role of
Magnetic Resonance Imaging and High-Resolution
Computed Tomography-Temporal Bone in
Preoperative Assessment of Patients for Cochlear
Implantation. Pakistan Armed Forces Medical
Journal. 2025 Apr; 75(2): 328. doi: 10.51253/pafm;.
v75i2.10861.

Young YM, LeungHS, Chang WT, Yu SM, Wang K, Wong
KT et al. Imaging of Inner Ear Malformation in
Paediatric Patients—A 10-Year Tertiary Centre
Review. European Radiology. 2025 May: 1-0. doi: 10.1
007/s00330-025-11663-5.

Karamert R, Tutar H, Altinyay S, D4zIG M, Yildiz M,
Akdulum | et al. Cochlear Implantation in Inner Ear
Malformations: Considerations Related to Surgical
Complicationsand Communication Skills. Journal for
Oto-Rhino-Laryngology. 2022 Sep; 84(3): 211-8. doi:
10.1159/000517562.

Abbas AM, Hamed MS, Ahmed AS. Cochlear
Implantation in Children with Congenital Inner Ear
Malformations. Polski Przeglad
Otorynolaryngologiczny. 2022 Dec; 11(4): 7-12. doi:
10.5604/01.3001.0016.1567.

Berrettini S, Forli F, Genovese E, Santarelli R, Arslan
E, Maria Chilosi A et al. Cochlear Implantation in Deaf
Children with Associated Disabilities: Challenges and

[22]

DOI: https://doi.org/10.54393/pjhs.v7i1.3585

Outcomes. International Journal of Audiology. 2008
Jan; 47(4):199-208. doi: 10.1080/14992020701870197.
Bee-See G, Zulkefli NA, Abdullah A, Umat C, Nor NK,
Ismail J, O'Leary SJ. Cochlear Implantation
Outcomes in Children with Multiple Disabilities: A
Topic That's Worth Revisiting. Brazilian Journal of
Otorhinolaryngology. 2024 Aug; 90(4): 101423. doi:
10.1016/j.bjorl.2024.101423/

Asha BA, Jagini JR, Sudha CR, Sandeep N.
Prevalence of Temporal Bone Malformations in
Prospective Cochlear Implant Candidates. Indian
Journal of Otolaryngology and Head and Neck
Surgery. 2023 Sep; 75(3): 2118-23. doi: 10.1007/s
12070-023-03746-w.

Yoshimura H, Okubo T, Shinagawa J, Nishio SY,
Takumi Y, Usami SI. Epidemiology, Aetiology and
Diagnosis of Congenital Hearing Loss Via Hearing
Screening of 153 913 Newborns. International Journal
of Epidemiology. 2024 Jun; 53(3): dyae052. doi:
10.1093/ije/dyae052.

Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License. 88




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

