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	 Congenital hearing loss is a significant public health concern contributing to speech, 
language, and cognitive impairments, particularly in resource-limited and genetically isolated 
populations. The prevalence is often higher in regions with increased rates of consanguinity.  
The present study aimed to investigate the demographic, clinical, and non-genetic characteristics 
associated with congenital hearing loss in a remote village (Paralkot) of Jammu and Kashmir, 
India. This community-based, survey-driven study was conducted after obtaining ethical 
clearance. A total of 52 individuals from hearing-impaired families were recruited, among 
whom 18 affected individuals were identified. Data were collected using a pre-designed 
structured questionnaire covering demographic details, birth history, clinical profile, and 
family history. Audiometric evaluation was performed using pure tone audiometry to assess 
the type and severity of hearing loss. Among the 18 affected individuals, 38.8% were males 
and 61.1% females. All cases exhibited bilateral, prelingual, sensorineural hearing loss, with 
72.2% showing severe to profound impairment. A high prevalence of consanguinity (83.3%) 
was observed, predominantly second-degree (66.6%). Most individuals were born full-term 
with normal delivery, and non-genetic risk factors such as maternal illness, drug intake, or 
TORCH infections were largely absent. The majority of affected individuals belonged to low 
socioeconomic backgrounds and had limited or no formal education. The findings strongly 
suggest a hereditary basis of hearing loss in the studied population, primarily influenced by 
high rates of consanguineous marriages. The lack of healthcare infrastructure, early diagnostic 
facilities, and educational support further exacerbates the burden. Implementation of genetic 
counselling, awareness programs, and universal neonatal hearing screening is essential to 
reduce the incidence and improve the quality of life of affected individuals in such underserved 
communities.
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	 Congenital hearing loss is a major global 
health concern, affecting approximately 1.1 per 
1000 live births, with higher prevalence reported 

in Southeast Asia1. It can severely impair speech 
and language development, particularly in severe 
cases, and delayed detection due to lack of neonatal 
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screening leads to long-term socio-emotional, 
cognitive, and academic challenges2. A significant 
proportion of this burden is attributed to genetic 
factors, which account for nearly half of all cases of 
sensorineural hearing loss (SNHL). Most hereditary 
cases are non-syndromic, with 60–80% following 
an autosomal recessive inheritance pattern3. 
Consequently, the risk is higher in populations with 
frequent consanguineous marriages, especially in 
geographically isolated and socioeconomically 
disadvantaged communities. 
	 Paralkot, a remote village near the Line of 
Control (LoC) in the Mandi subdivision of Poonch 
district, Jammu and Kashmir, represents one such 
underserved population. The region lacks basic 
healthcare, education, and awareness regarding 
genetic disorders, and an unusually high number 
of individuals have been reported to be deaf and 
mute, suggesting a possible localized clustering of 
hereditary hearing loss. Despite this, no systematic 
scientific investigation has been conducted to 
understand the underlying factors. Additionally, 
sociocultural beliefs attributing hearing impairment 
to supernatural causes, such as curses or evil spirits, 
may further delay healthcare-seeking behaviour 
and early intervention.
	 Therefore, the present study was 
undertaken to investigate the demographic, 
clinical, and potential genetic factors associated 
with congenital hearing loss in this isolated 
population, with the aim of generating baseline 
data and emphasizing the need for targeted public 
health interventions.

Materials and Methods

Study Design and Ethical Approval 
	 The present study was a community-
based, cross-sectional survey conducted after 
obtaining ethical clearance from the Institutional 
Ethics Committee, University of Jammu (Ethical 
Number: RA/19/3123-28). Written informed 
consent was obtained from all participants or their 
legal guardians prior to enrolment in the study. 
Study Area and Population
	 The study was conducted in Paralkot 
village (Latitude: 34.09, Longitude: 74.79) (Figure 
1), located near the Line of Control (LoC) in the 
Mandi subdivision of Poonch district, Jammu 
and Kashmir. The area is geographically isolated 

with limited access to healthcare and educational 
facilities. The study focused on families in which 
hearing impairment had been reported. 
Sample Size and Selection Criteria 
	 A total of 52 individuals from affected 
families were included in the study, among whom 
18 individuals were identified with congenital 
hearing loss. Participants were selected based 
on the presence of hearing impairment within 
families. Both affected individuals and their family 
members were included to assess demographic and 
hereditary patterns.
Data Collection 
	 Data were collected using a pre-designed 
and structured questionnaire administered through 
face-to-face interviews with participants or 
their guardians. The questionnaire included 
information on demographic characteristics (age, 
gender, residence), birth history (birth order, 
gestational age, delivery type), socioeconomic 
status, educational level, occupation, and detailed 
family history. Information regarding potential risk 
factors such as consanguinity, maternal health, drug 
intake during pregnancy, and history of infections 
(TORCH) was also recorded. 
Clinical and Audiological Assessment 
	 All identified affected individuals 
underwent audiological evaluation. Hearing 
assessment was performed using pure tone 
audiometry (PTA) to determine the degree, type, 
and pattern of hearing loss. The onset (prelingual/
postlingual) and laterality (unilateral/bilateral) of 
hearing impairment were also documented. 
Statistical Analysis 
	 The collected data were compiled and 
analyzed using descriptive statistics. Frequencies 
and percentages were calculated to summarize 
demographic, clinical, and risk factor profiles of 
the study population. The results were presented 
in tabular and graphical forms.

Results

	 The total population of Paralkot village 
was 140 individuals, among whom several families 
were affected by hearing loss. For the present 
study, hearing-impaired families were recruited and 
interviewed, comprising a total of 52 individuals, 
of which 18 were affected (Table 1). Among the 
affected individuals, 7 (38.8%) were males and 11 
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Fig. 1. Map Showing the Study Area

(61.1%) were females (Table 1), as illustrated in 
the pedigree (Figure 2). 
	 All affected individuals were diagnosed 
with congenital hearing loss and were distributed 
across different age groups (Table 1). All affected 
individuals exhibited bilateral, prelingual hearing 
loss. The severity distribution showed that 5 
(27.7%) individuals had moderate to severe hearing 
loss, while 13 (72.2%) presented with severe to 
profound hearing loss, as indicated by the mean 
audiogram (Figure 3). 
	 The majority of affected individuals were 
born full-term and delivered normally. First birth 
order was most common (38.8%), followed by 
third, fourth, second, fifth, and sixth birth orders 
(Table 2). Most individuals were either uneducated 
or had only basic education, primarily due to the 
lack of specialized educational facilities and trained 

teachers for hearing-impaired individuals in the 
region (Table 2).
Maternal and Paternal Characteristics
	 With respect to parental characteristics, 
most mothers and fathers were in the age group of 
15–25 years at the time of first childbirth, while a 
smaller proportion belonged to the 25–35 years age 
group (Table 3). All participants were from a rural 
background, with the majority being uneducated 
and belonging to a low socioeconomic status (Table 
3). 
	 A high prevalence of consanguineous 
marriages was observed (83.3%), predominantly 
second-degree, followed by third- and fourth-
degree consanguinity (Table 4). 
	 All participants reported a non-vegetarian 
dietary pattern. A small proportion were smokers 
(22.2%), while none reported alcohol consumption. 
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Table 1. Age- and Gender-wise Distribution of Individuals with 
Congenital Hearing Loss in the Study Population

Age Group 	 Male (n) 	 Female (n) 	 Total (n) 
(years)	 (%)	 (%)	 (%)

0–10	 1 (14.28%)	 1 (9.09%)	 2 (11.11%)
11–20	 2 (28.57%)	 2 (18.18%)	 4 (22.22%)
21–30	 3 (42.85%)	 5 (45.45%)	 8 (44.44%)
31–40	 0 (0%)	 0 (0%)	 0 (0%)
41–50	 1 (14.28%)	 1 (9.09%)	 2 (11.11%)
51–60	 0 (0%)	 2 (18.18%)	 2 (11.11%)
Above 60	 0 (0%)	 0 (0%)	 0 (0%)
Total	 7	 11	 18

Fig. 2. Extended pedigree of hearing impairment families of Paralkot

Regarding maternal health, most mothers did 
not report any drug intake during pregnancy 
(88.8%), and no cases of TORCH infections 
were identified (Table 4). Additionally, no history 
of other comorbid conditions such as diabetes, 
hypertension, or thyroid disorders was reported. 
A positive family history of hearing loss on 
both maternal and paternal sides was observed, 
indicating a likely hereditary pattern of inheritance 
(Table 3).

Discussion

	 The present study is a community- and 
area-specific investigation highlighting a complex 
hereditary pattern of hearing loss. This condition 
was observed in multiple members of extended 
families in Paralkot, who are interconnected 
through consanguineous marriages within the 
same village. The persistence of the condition 
across generations suggests a strong genetic 
basis. The findings revealed a high rate of 

consanguinity (83.3%), with the majority of cases 
(66.6%) involving second-degree consanguineous 
marriages, particularly between first cousins. 
These observations are consistent with previous 
studies, which have reported a significantly higher 
prevalence of hearing loss among children born to 
closely related parents compared to those with non-
consanguineous unions.3-4 Furthermore, existing 
evidence indicates that consanguinity is strongly 
associated with autosomal recessive disorders, 
explaining the increased occurrence of congenital 
deafness in such populations. Consanguineous 
unions increase the likelihood that both parents 
carry the same recessive allele, thereby elevating 
the risk of expression of hereditary conditions in 
their offspring.5 Therefore, the high prevalence 
of hearing impairment observed in the Paralkot 
population is likely attributable to its endogamous 
nature and underlying genetic factors.
	 In addition to the strong genetic basis, 
the findings of the present study also highlight 
the significant role of socioeconomic and 
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Fig. 3. Bilateral Pure-Tone Audiogram Showing Hearing Loss Severity

infrastructural limitations in shaping the outcomes 
of affected individuals. The Paralkot region lacks 
basic resources, including specialized educational 
facilities for hearing-impaired individuals. 
Consequently, most affected individuals have little 
or no access to formal education and remain largely 
uneducated. This observation is consistent with 
global reports. According to the World Federation 
of the Deaf, approximately 34 million children 
worldwide live with disabling hearing loss, of 
whom nearly 80% lack access to formal education. 
Among the remaining 20% who attend school, 
only a small proportion are enrolled in bilingual 
programs that incorporate both sign and spoken 
or written languages (World Federation of the 
Deaf. Position paper on the language rights of deaf 
children. Published 2016).6 Similar disparities have 
been reported in developing countries; for instance, 
in Rwanda, only 309 out of an estimated 10,000 
deaf children were attending school (African Sign 
Languages Resource Center. Republic of Rwanda),7 

while in Burkina Faso, about 90% of deaf children 
aged 7–12 years were not enrolled in school 
(Burkina Faso Education Sectoral and OR+ Report 
2018).8 Previous studies have also emphasized 
that individuals with hearing impairment require 
specialized educational settings and trained 
teachers, depending on the severity and type of 
hearing loss.9 Furthermore, large population-
based studies from the United States, Finland, 
and Norway have demonstrated that individuals 
with hearing loss are at a significantly higher risk 
of low educational attainment, including reduced 
likelihood of completing higher education.10

	 Furthermore, socioeconomic status 
plays a crucial role in determining outcomes 
among individuals with hearing loss. Higher 
socioeconomic status has been positively associated 
with better speech, language, and communication 
outcomes in affected children. In contrast, 
children from low socioeconomic position (SEP) 
families often have limited access to hearing care 
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Table 2. Demographic, Birth History, Clinical Profile, and Hearing Characteristics of 
Affected Individuals

Parameter	 Category	 Number (n)	 Percentage (%)

Gender	 Male	 7	 38.8
	 Female	 11	 61.1
Birth Order	 1st	 7	 38.8
	 2nd	 2	 11.1
	 3rd	 3	 16.6
	 4th	 4	 22.2
	 5th	 1	 5.5
	 6th	 1	 5.5
Birth	 Full term	 17	 94.4
	 Premature	 1	 5.5
Delivery	 Normal	 18	 100
	 Cesarean	 0	 0
Cry at Birth	 Yes	 15	 83.3
	 No	 1	 5.5
	 Delayed cry	 2	 13.3
Education Status	 Uneducated	 8	 44.4
	 Primary	 4	 22.2
	 Middle	 4	 22.2
	 Higher	 2	 11.1
Type of Hearing Loss	 Unilateral	 0	 0
	 Bilateral	 18	 100
Onset of Hearing Loss	 Prelingual	 18	 100
	 Postlingual	 0	 0
Nature of Hearing Loss	 Conductive	 0	 0
	 Sensorineural	 18	 100
	 Mixed	 0	 0
Severity	 Mild	 0	 0
	 Moderate-Severe	 5	 27.7
	 Severe–Profound	 13	 72.2

Table 3. Maternal and Paternal Demographic Characteristics of Affected Individuals

Parameter	 Category	 Maternal (n)	 Paternal (n)

Age during first pregnancy (years)	 15–25	 16	 10
	 25–35	 2	 8
	 35–45	 0	 0
	 >45	 0	 0
Educational Level	 Uneducated	 12	 11
	 Primary/Middle	 4	 3
	 Higher	 2	 3
Dwelling	 Urban	 –	 –
	 Rural	 18 (100%)	 18 (100%)
Religion	 Hindu	 –	 –
	 Muslim	 18 (100%)	 18 (100%)
	 Sikh	 –	 –
	 Christian	 –	 –
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Table 4. Clinical and Lifestyle Characteristics of Affected Individuals and Their Families

Parameter	 Category	 Number (n)	 Percentage (%)

Consanguinity	 Yes	 15	 83.3
	 No	 3	 16.6
Order of Consanguinity	 1st	 –	 –
	 2nd	 12	 66.6
	 3rd	 2	 11.1
	 4th	 1	 5.5
Drug Intake During Pregnancy	 Yes	 2	 11.1
	 No	 16	 88.8
TORCH Infection	 Yes	 0	 0
	 No	 18	 100
Dietary Pattern	 Vegetarian	 0	 0
	 Non-vegetarian	 18	 100
Socioeconomic Status	 High	 0	 0
	 Middle	 0	 0
	 Low	 18	 100
Smoking	 Yes	 4	 22.2
	 No	 14	 77.7
Alcohol	 Yes	 0	 0
	 No	 18	 100
Existing Disorders in Index Case	 Diabetes	 0	 0
	 Hypertension	 0	 0
	 Thyroid	 0	 0
	 Other disease	 0	 0

services, resulting in delayed intervention and 
poorer developmental outcomes. Studies have 
shown that children from higher-income families 
demonstrate better language performance prior 
to cochlear implantation and exhibit faster post-
implantation language development.11 Additionally, 
low-income households have been reported to have 
a higher prevalence of hearing loss compared to 
higher-income groups.12 Population-based studies 
further indicate that individuals with hearing loss 
are more likely to experience unemployment, 
underemployment, and lower income levels 
compared to those without hearing impairment.13-16

	 Besides consanguinity, other non-genetic 
factors do not seem to contribute significantly 
to the etiology of congenital deafness in these 
individuals. Maternal hearing loss, type 1 maternal 
diabetes and gestational age before 32 weeks or 
at 32 weeks were identified as major risk factors 
for hearing loss in a study conducted by Tsao et 
al.17 However, these findings are contradictory to 

our study, as none of these factors were found to 
be significantly involved in the development of 
hearing loss in our study. Tsao et al,18 conducted 
a study on maternal, perinatal and postnatal risk 
factors in full-term baby for hearing loss and 
reported that maternal hearing impairment and 
type 1 diabetes increases the likelihood of children 
with hearing loss. Among perinatal factors ear 
malformations and chromosomal anomalies and 
among postnatal factors meningitis and seizures 
found to be risk factors for hearing loss. Similar 
findings observed by Lee et al,19 they observed 
that children of diabetic pragnancies were found 
at significant risk for the development of hearing 
loss, sensorineural hearing loss (SNHL) and high-
frequency hearing loss. Labaeka et al20 in their 
study assessed the prevalence and risk factors 
of hearing loss in high risk newborns admitted 
in University college hospital of Ibadan Nigeria 
and they screened 201 high risk newborns and 
reported that at admission, 83 high-risk newborns 
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(41.3%) failed hearing screening, while 32 (15.9%) 
continued to fail at discharge. By follow-up, 19 
infants (9.5%) still demonstrated abnormal results. 
	 Enclosing the section, the findings 
highlight the urgent need for targeted public health 
interventions, including genetic counselling, early 
detection through neonatal screening, and increased 
awareness regarding the risks of consanguinity. 
Providing accessible premarital counselling and 
reproductive risk assessment can help high-risk 
families make informed decisions. Universal 
newborn hearing screening, followed by timely 
diagnosis and intervention—such as hearing aids, 
auditory training, and speech therapy—is essential 
to improve outcomes. Additionally, promoting 
awareness among young individuals about the 
genetic risks associated with consanguineous 
marriages is crucial for prevention.

Conclusion

	 The study reveals a high burden of 
congenital hearing loss in Paralkot village, 
predominantly associated with consanguineous 
marriages, suggesting a strong genetic basis. 
Environmental and maternal risk factors were 
minimal, reinforcing hereditary involvement. 
Limited healthcare access and lack of educational 
facilities further worsen the condition. These 
findings highlight the urgent need for genetic 
counselling, early screening, and improved 
rehabilitation services to reduce the impact of 
hearing loss in this community.
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