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Abstracts

Background: Untreated hearing loss or inadequate support for a person's communication requirements can have a substantial

negative impact on their quality of life. Despite this, the prevalence, types, and degree of hearing loss in Rwanda are only sparsely
documented.

Objectivess The main goal of this study was to assess the prevalence of hearing loss among patients who consulted the RMH ENT
department over the period of three years, from 2019 to 2021.

Methods: At the Rwanda Military Hospital, a three-year retrospective study was conducted with a focus on information
regarding patients who consulted for hearing loss complaints between 2019 and 2021. Data were gathered using a user-created
questionnaire and were then analyzed using SPSS version 21.0. Numerical data were examined using average and standard
deviation whereas categorical and nominal variables were evaluated using frequencies and percentages.

Resultss In total, 3823 patients consulted the ENT department at RMH. Of these, 703 (18.4%) were confirmed with hearing loss.
The average age of patients with hearing loss was 39.6 + 23.0 years with 44% of those aged 40 years or above. About 58% of
patients with hearing loss were male. Sensorineural hearing loss was the major type for 72%, in addition to conductive hearing loss
(15%) and mixed hearing loss (13%). In general, 24% of the patients had profound hearing loss, along with 23% who had moderate
hearing loss, 20% who had moderately severe hearing loss, 20% who had severe hearing loss, and 13% who had mild hearing loss.
Bilateral hearing loss was reported in 56% of the patients. Chronic suppurative otitis media (CSOM), which was noted in 9% of all
patients with hearing loss, despite 72% of the risk factors not being addressed, was followed by trauma (6.5%), presbycusis (4.4%),
and acute otitis media (1.7%).
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Conclusionss At the Rwanda Military Hospital, hearing loss was prevalent in 18.4% of the cases. About 72% of the patients had
sensorineural hearing loss as their primary type of hearing loss. There were 24% and 20% of the patients who had profound and
severe hearing loss, respectively. In 56% of the patients, bilateral hearing loss was noted. For 9% of the patients, CSOM was the
only significant risk factor. These results indicate that hearing loss is a serious public health concern in Rwanda due to its high
prevalence and chronic nature.

Keywordss hearing loss, audiometry, CSOM

INTRODUCTION

Hearing loss is a universal problem that can affect everyone. It is ranked as the fourth leading cause of years lived with disability
(1,2). Literally, it is said that a person loses his hearing ability if he cannot hear like someone with normal hearing, which means 25
decibels(dB) or less in both ears obtained as an average of the lowest possible hearing level of pure-tone of 500Hz, 1000Hz,
2000Hz, and 4000Hz (1). Disabling hearing loss refers to the hearing loss that is greater than 40 dB in the better-hearing ear in
adults and greater than 30 dB in the better-hearing ear in children (3). Nearly 75 % of those who suffer from hearing loss live in
low- and middle-income nations (4). Hearing loss becomes more common as people get older; about 40 % of people over the age
of 50 have age-related hearing loss (5).

According to recent data, over 1.5 billion people living in the world who account for 20% of the global population live with
hearing loss (6). In a 2016 study done in the United States, hearing loss affected 23% of people aged 12 years and above. The
majority of these people have mild hearing loss. However, among people aged 80 years and above, moderate hearing loss is
more common than mild hearing loss (7). A systemic literature review conducted in Europe to get a picture of the prevalence of
age-related hearing loss found that 30% of men and 20% of women had a hearing loss of 30 dB or more at 70 years and 55% of
men and 45% of women aged 80 years (8).

Hearing loss appears to be more common in sub-Saharan Africa where Rwanda is located than in the most affluent parts of the
world. WHO estimates suggest that the prevalence of disabling hearing loss (defined as hearing loss >35 dB) among adults aged
>15 years was 15.7% in sub-Saharan Africa, compared to 4.9% in high-income countries (9). There are not many studies conducted
on hearing loss prevalence in Rwanda, but data from the 2012 Rwanda Census and Household Census estimates the prevalence of
hearing impairment to be 0.4% in the country. In addition, 16% of all people with disabilities in Rwanda have a hearing
impairment (10).

In 2009, a cross-sectional descriptive study conducted on 1073 school children aged 6-13 years from 11 elementary schools in Kigali
found hearing loss prevalence of 13.3%, with 11.4% being conductive hearing loss, 1.2% being sensorineural hearing loss and 0 .9%
being due to combined hearing loss. The prevalence of disabling hearing loss was 1.4%. The most common ear condition was ear
wax compaction, found in 18% of children, followed by otitis media with effusion, accounting for 6.7% (11). A 2014 study at the
University Teaching Hospital of Kigali (CHUK) of 394 patients suffering from hearing loss found that 58% had mild hearing loss,
29.4% had moderate hearing loss, 6% had severe hearing loss, while 1% had profound hearing loss, and identified the most
common cause was CSOM (35%) (4). In 2019, Bukuru et al. conducted a cross-sectional study in Gakiriro in the city of Kigali
among 200 wood and metal workers and the overall prevalence of hearing loss was 36% with 35.5% who had occupational noise-
induced hearing loss (ONIHL) (12).

Hearing loss is common and can significantly affect a person's life if left unattended or if their communication needs are not
adequately supported. The consequences of hearing loss are numerous and can be serious. These include loss of the ability to
communicate with other people, and language delay in children, which can lead to stigma, rejection, and frustration, especially in
older people with hearing loss (5,11,12). It is estimated that 1.57 billion people worldwide had hearing loss in 2019(13). The
prevalence of hearing loss continues to increase worldwide, and it is estimated that by 2050, it will be 2.56 billion people (14).
Hearing impairment is on the rise in low-income countries such as Rwanda, where it is more common among active population

(.

This study intended to provide a clear image of the prevalence of hearing loss in patients of all ages who consulted the ENT
department at Rwanda Military Hospital. As Rwanda military hospital's catchment area is mainly the eastern province, which is
more populated among others, and also RMH owns the Audiology Centre of Excellence in the whole country, we hope that this
study provides information about hearing loss in the Eastern province. The results of this study will contribute much to the
awareness of hearing loss at Rwanda Military Hospital, and will play an important role in future studies on hearing loss in
Rwanda.
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Objectives of the Study

The general objective of this study was to evaluate the prevalence of hearing loss among patients who consulted the RMH ENT
department during a period of three years, from 2019-2021.

[1] To determine the types and degree of hearing loss at RMH
[2.] To evaluate the predisposing conditions of hearing loss among patients consulting RMH

Research Questions

[1.] What is the prevalence of hearing loss at RMH over the three-year study period?
[2.] What are the types and degrees of hearing loss at RMH?
[3.] What are the predisposing conditions to hearing loss at RMH?

$TUDY METHOD$

This study was conducted within 8 months duration at RMH. RMH is one of the teaching hospitals in Rwanda located in Kigali city,
Kicukiro district, Nyarugenge sector, Busanza cell. It owns Audiology Unity which is the Audiology Center of Excellence in Rwanda.
This study was retrospective, descriptive, and cross-sectional. It involved the review of patients files who presented with hearing
loss complaints at RMH from January 2019 to December 2021. The sample size included all patients with complaints and
confirmed cases of hearing loss at RMH Audiology Unity from 1* January 2019 to 31" December 2021. We collected data using a
preset questionnaire and relevant data were collected to respond to the objectives and research questions of our study from the
archive kept by the RMH ENT department. After collection, data were entered into Microsoft Excel data form and analyzed using
SPSS. Before conducting the study, the research proposal was submitted to the RMH ethical research committee to get the ethical
approval, and the permission to collect data from hospital archives was granted. To maintain confidentiality, the data collected in
this study were only used for this research. The names as well as hospital identification numbers of the patients were not used. As
the study did not involve patients, except for the use of the patients' records and results, there was no need for the consent form.

RESULTS

Between 2019 and 2021, 3823 patients consulted the audiology unit at Rwanda Military Hospital with hearing loss complaints. The
prevalence of hearing loss in this current study was drawn from these patients who attended RMH for hearing loss complaints.
After the prevalence, a special analysis of the patient's data with confirmed hearing loss was performed. Therefore, the analysis of
types, risk factors, and degree of hearing loss was performed using data from patients with confirmed hearing loss.

Prevalence of Hearing Loss

The prevalence of hearing loss refers to the proportion of individuals within a specific population who have a hearing impairment.
It is often expressed as a percentage or a ratio and is a critical measure in understanding the impact of hearing loss on a given
population. Several factors contribute to variations in prevalence rates, including age, gender, geographic location, and the
criteria used for defining hearing loss. It is important to note that prevalence rates can be influenced by the criteria used for
diagnosis, the methodologies employed in studies, and the specific populations under investigation. Regular monitoring and
updated prevalence data contribute to informed public health policies and targeted interventions to address hearing loss on a
global scale.
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Figure 1: Cases of Hearing Loss Consulted at RMH ENT

Prevalence of Hearing Loss

703; 18.4%

3120; 81.6%

m Confirmed Hearing Loss m Unconfirmed Hearing Loss

Of all 3823 patients consulted Rwanda Military Hospital for hearing loss between 2019 and 2021, 703 (18.4%) were confirmed for
hearing loss. Thus, the hospital-based prevalence of hearing loss was 18.4%.

Table 1: General Description of Patients Confirmed for Hearing Loss

Variable Number of Patients Percentage
Gender

Female 294 4.8
Male 409 58.2
Total 703 100.0
Age (mean=39.6, $D=23.0)

Under 20 years 160 22.8
20 - 39 years 234 333
40 - 59 years 157 223
60 years and above 152 21.6
Total 703 100.0
Province of Residence

Kigali 351 49.9
East 21 30.0
West 64 9.1
South 49 7.0
North 28 4.0
Total 703 100.0

The maijority (58%) of the patients confirmed for hearing loss were males. On average, patients with confirmed hearing loss was
39.6 (approximately 40) years old with a standard deviation of 23 years. Patients under the age of 20 made up 23% of those with
confirmed hearing loss, those between the ages of 20 and 39 made up 33%, those between the ages of 40 and 59 made up 22%,
and the other 22% represented those aged 60 and over. The majority (50%) of patients admitted at RMH for hearing loss and
confirmed for hearing loss were habitants of Kigali city. The remaining 50% resided outside of Kigali, comprising 30% from East,
9% from West, 7% from South, and 4% from North.

Brainae Journal ISSN ""2789-374X (print)"” "2789-3758(online) 4



Table 2: Types and Degree of Hearing Loss at RMH

Conductive $ensorineural Hearing Mixed Hearing Total

Degree Hearing Loss (CHL) Loss (SNHL) Loss (MHL)
N (%) N (%) N (%) N (%)

Mild 25 (23.4) 57 (11.2) 10 (11.4) 92 (13.1)
Moderate 25 (23.4) 123 (24.2) 16 (18.2) 164 (23.3)
Moderately Severe 24 (22.4) 93 (18.3) 25 (28.4) 142 (20.2)
Severe 15 (14.0) 106 (20.9) 18 (20.5) 139 (19.8)
Profound 18 (16.8) 129 (25.4) 19 (21.6) 166 (23.6)
Total 107 (15.2) 508 (72.3) 88 (12.5) 703 (100.0)

Approximately, 72% of patients confirmed for hearing loss had sensorineural hearing loss (SNHL), 15% had conductive hearing loss
(CHL), and 13% had mixed hearing loss (MHL). Generally, profound hearing loss was observed in 24% of the patients, in addition
to 23% with moderate hearing loss, 20% with moderately severe hearing loss, 20% with severe hearing loss, and 13% with mild
hearing loss. Only 11% of the 508 patients with sensorineural hearing loss (SNHL) had mild hearing loss, whereas 25% had profound
hearing loss, 24% had moderate hearing loss, 21% had severe hearing loss, and 18% had moderately severe hearing loss. Similar to
moderate conductive hearing loss, 23% of patients had mild conductive hearing loss (CHL). A total of 107 individuals had
conductive hearing loss, with the severity ranging from moderately severe in 22% of cases to severe in 14% and profound in 17%. In
88 patients with mixed hearing loss, the severity varied from mild in 11% to moderate in 18% to moderately severe in 28% to severe
in 21% to profound in 22%.

Table 3s Distribution of types of hearing loss by gender and age groups

Conductive Hearing | $ensorineural Hearing Loss | Mixed Hearing Loss Total

Variable Loss (CHL) (SNHL) (MHL)
N (%) N (%) N (%) N (%)

Gender
Female 47 (43.9) 217 (42.7) 30 (34.1) 294 (41.8)
Male 60 (56.1) 291 (57.3) 58 (65.9) | 409 (58.2)
Total 107 (15.2) 508 (72.3) 88 (12.5) | 703 (100.0)
Age
Under 20 years 31 (29.0) 19 (23.4) 10 (11.4) 160 (22.8)
20 - 39 years 41 (38.3) 148 (29.1) 45 (511) | 234 (33.3)
40 - 59 years 21 (19.6) 118 (23.2) 18 (20.5) 157 (22.3)
60 years and above 14 (13.1) 123 (24.2) 15 (17.0) 152 (21.6)
Total 107 (15.2) 508 (72.3) 88 (12.5) | 703 (100.0)

Male patients outnumbered female patients for all categories of hearing loss. Male patients made up 66% of those with mixed
hearing loss, 57% of those with sensorineural hearing loss, and 56% of those with conductive hearing loss. Most patients with
conductive hearing loss (67%) were under 40 years old, with 20% being under 20 and 38% being between 20 and 39. The
remaining 33% were 40 years of age or older, with 13% being 60 years of age or older, and 20% being between the age of 40 and
59. About 53% of patients with sensorineural hearing loss were under 40 years old, including 29.1% who were between the age of
20 and 39, and 23.4% who were under 20. Another 23% were between the age of 40 and 49, and 24% were 60 years or older,
making up the remaining 47% the SNHL patients. Only 11% of individuals with mixed hearing loss were under 20, while the
majority (51%) were in the 20 to 39 age range. Furthermore, 17% of these patients were 60 years of age or older, and 20% of the
patients were between the age of 40 and 59.
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Predisposing Conditions to Hearing Loss

Recognizing the predisposing conditions to hearing loss is crucial for implementing effective preventive measures, facilitating early
detection, and tailoring interventions to improve the overall outcomes for individuals with hearing impairment. It plays a vital
role in both individual healthcare and broader public health efforts aimed at reducing the burden of hearing loss in society

Table 45 Onset of Hearing Loss and Conditions Predisposing Patients to HL

Conductive S$ensorineural Mixed Hearing

Variable "“:'c';’l’_)"m “‘:';:‘:l_';’” Loss (MHL) Total
N (%) N (%) N (%) N (%)

Onset
Congenital 3(28) 46 (9.1) 0 (0.0) 49 (7.0)
Progressive 59 (55.1) 220 (43.3) 59 (67.0) | 338 (48.1)
Sudden 11 (10.3) 17 (3.3) 17 (19.3) | 45 (6.4)
Unknown 34 (31.8) 225 (44.3) 12 (13.6) | 271 (38.5)
Total 107 (15.2) 508 (72.3) 88 (12.5) (:o:.:;
Factors
Chronic Suppurative Otitis Media (CSOM) 12 (11.2) 1(22) 41 (46.6) 64 (9.1)
Trauma 13 (12.1) 15 (3.0) 18 (20.5) | 46 (6.5)
Presbycusis 2 (1.9) 26 (5.1) 3334 31 (4.4)
Acute Otitis Media (AOM) 4 (3.7) 7 (1.4) 1(1.0) 12 (1.7)
Otitis Media with Effusion (OME) 5(4.7) 2 (0.4) 1(1.0) 8 (1.1)
Congenital Anomalies 0 (0.0) 7(1.4) 1(Q1.1) 8 (1.1)
Otitis Externa (OE) 7 (6.5) 0 (0.0) 1(1.0) 8 (1.1)
Autism 0 (0.0) 8 (1.6) 0 (0.0) 8 (1.1)
Use of Ototoxic Drugs 0 (0.0) 5 (1.0) 0 (0.0) 5 (0.7)
Allergic Rhinitis 1(0.9) 3 (0.6) 0 (0.0) 4 (0.6)
Otitis Media (OM) 0 (0.0) 0 (0.0) 1(11) 1(0.1)
Severe Malaria 1(0.9) 0 (0.0) 0 (0.0) 1(0.1)
Other 62 (57.9) 424 (83.5) 21(23.9) | 507 (72.1)
Total 107 (15.2) 508 (72.3) s (25) | '“7.:;

For 48% of the patients, the onset of hearing loss was progressive; for 7%, it was congenital; for 6%, it was sudden; and for 39%, it
was unknown. The chances that patients confirmed for hearing loss would have a progressive onset were 55% for those with
conductive hearing loss, 43% for those with sensorineural hearing loss, and 67% for those with mixed hearing loss. Patients with
conductive hearing loss experienced congenital onset to hearing loss 3% of the time, patients with sensorineural hearing loss
experienced it 9% of the time, and no patient with mixed hearing loss experienced it. Those with conductive hearing loss
experienced sudden hearing loss 10% of the time, those with sensorineural hearing loss 3% of the time, and those with mixed
hearing loss 19% of the time. Unknown onset of hearing loss was prevalent in 32% of patients with conductive hearing loss, 44% of
patients with sensorineural hearing loss, and 14% of patients with mixed hearing loss. Chronic suppurative otitis media (CSOM),
which was reported in 9% of all patients with hearing loss that had been confirmed, was followed by trauma (6.5%), presbycusis

(aging) (4.4%), and acute otitis media (1.7%) even though the majority (72%) of the risk factors were not mentioned.
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Diagnosis of Hearing Loss

Once the diagnosis is established, the healthcare team can develop an appropriate treatment plan, which may include medical
interventions, hearing aids, cochlear implants, or other rehabilitative services. Early diagnosis and intervention are crucial for
managing hearing loss effectively and improving overall outcomes.

Table 5: Diagnosis of Hearing Loss

CHL SNHL MHL Total

Variable

N (%) N (%) N (%) N (%)
Tests
Pure-tone Audiometry (PTA) 66 (61.7) 334 (65.7) 62 (70.5) | 462 (65.7)
Audiometry 31 (29.0) 105 (20.7) 24 (27.3) 160 (22.8)
Auditory Brainstem Response (ABR) 1(0.9) 43 (8.5) 0 (0.0) 44 (6.3)
PTA, Otoacoustic Emissions (OAE), and Tympanometry 2(1.9) 8 (1.6) 2(2.3) 12 (1.7)
PTA and Tympanometry 3(28) 6 (1.2) 0 (0.0) 9 (1.3)
ABR and OAE 1(0.9) 6 (1.2) 0 (0.0) 7 (1.0)
ABR, Tympanometry, and OAE 1(0.9) 4 (0.8) 0 (0.0) 5 (0.7)
Tympanometry 2 (1.9) 0 (0.0) 0 (0.0) 2 (0.3)
Visual Reinforcement Audiometry (VRA) 0 (0.0) 1(0.2) 0 (0.0) 1(0.1)
VRA, OAE, and Tympanometry 0 (0.0) 1(0.2) 0 (0.0) 1(0.1)
Total 107 (15.2) | 508 (72.3) | 88 (12.5) | 703 (100.0)
Affected Ear
Left Ear 23 (21.5) 86 (16.9) 24 (27.3) 133 (19.0)
Right Ear 32 (29.9) 124 (24.4) 20 (22.7) 176 (25.0)
Bilateral 52 (48.6) 298 (58.7) | 44 (50.0) | 394 (56.0)
Total 107 (15.2) | 508 (72.3) | 88 (12.5) | 703 (100.0)

For 66% of individuals who had hearing loss confirmed, pure tone audiometry (PTA) was the primary test of hearing loss. ABR
(6%), ABR and OAE (1%), combined PTA, otoacoustic emissions, and tympanometry (1.7%), both PTA and tympanometry (1.3%)
and audiometry (23%) were other frequently used tests. When hearing loss was detected in a patient, it affected both ears in 56%
of cases, the right ear in 25% of cases, and the left ear in 19% of cases. Patients with hearing loss in both ears outnumbered those in
one ear for all categories of hearing loss. In 49% of patients who experienced conductive hearing loss, both ears were affected,
sensorineural hearing loss affected both ears in 59% of the patients, and 50% of patients with mixed hearing loss experienced
symptoms in both ears.

DISCUSSION OF DATA ANALYSIS

The discussion highlights the significance of hearing loss as the fourth leading cause of disability worldwide, contributing
significantly to the global burden of disease. Despite its impact, there is a lack of comprehensive statistics on hearing loss in
Rwanda. The study focused on assessing the prevalence, types, and degrees of hearing loss using data from the Rwanda Military
Hospital (RMH).

The findings revealed the 18.8% prevalence of hearing loss at RMH, comparable to rates in South Africa and within the projected
range for sub-Saharan Africa. However, it differed from other global studies, indicating the variability in prevalence across
regions. Factors influencing these variations include population-based and educational settings, as well as differences in hearing
test methodologies.

The study emphasized the age-related increase in the prevalence of hearing loss, with 44% of patients aged 40 and above.
Similar trends were noted in other studies, reinforcing the understanding that aging is a significant risk factor for hearing
impairment.

Gender disparities in hearing loss prevalence were observed, with 58% of patients with confirmed hearing loss being male.
Howeuver, the literature suggests inconsistent patterns in gender-related hearing loss, with variations among populations.

Sensorineural hearing loss (SNHL) was identified as the most prevalent type, followed by conductive and mixed types. The genetic
predisposition of SNHL and the association with comorbidities like diabetes and hypertension were discussed as potential
explanations for its prevalence.
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The study reported a higher prevalence of bilateral hearing loss (56%) compared to unilateral cases (44%). Mild and moderate
hearing losses were predominant, differing from some studies but aligning with others, highlighting the influence of study settings.

Predisposing factors for hearing loss were unspecified in 72% of cases. Chronic suppurative otitis media (CSOM) was reported in 9%
of cases, followed by trauma, presbycusis, and acute otitis media. Comparisons with studies in Tanzania and Nigeria showed
variations in reported causes, suggesting the influence of local factors.

In conclusion, the study provides valuable insights into the prevalence, types, and factors associated with hearing loss in Rwanda,
emphasizing the need for context-specific understanding and interventions. The findings underscore the importance of early
diagnosis for effective treatment and highlight the multifactorial nature of hearing loss.

CONCLUSION AND RECOMMENDATIONS

Conclusion

The hospital-based prevalence of hearing loss at Rwanda Military Hospital was 18.4%. A confirmed hearing loss patient was 39.6
(about 40) years old on average, with a standard variation of 23 years. The majority (58%) of the patients were of male gender.
Sensorineural hearing loss (SNHL) affected 72% of patients who had hearing loss confirmed, conductive hearing loss (15%), and
mixed hearing loss (MHL) in 13 % of individuals. In general, profound hearing loss was noted in 24% of the patients, in addition to
23% with moderate hearing loss, 20% with moderately severe hearing loss, 20% with severe hearing loss, and 13% with light
hearing loss. Bilateral hearing loss was reported in 56% of the cases. Hearing loss was progressive in 48% of patients, congenital in
7%, sudden in 6%, and unknown in 39%.

Confirmed hearing loss was 9% caused by chronic suppurative otitis media (CSOM), 6.5% caused by trauma, 4.4% caused by
presbycusis, and 1.7% caused by acute otitis media even though 72% of the risk factors were not mentioned. It is critical to
acknowledge the shortage of studies in Africa given the wide diversity in hearing loss prevalence caused by various contexts,
screening methods, and age groups. Due to its great prevalence and chronic nature, hearing loss is an important public health
concern. The current study represents the initial effort to establish baselines and descriptions of hearing loss prevalence at Rwanda
Military Hospital.

Recommendations

Implementing hearing loss interventions at primary and secondary healthcare facilities as well as referral hospitals may lessen the
negative effects and financial burden of hearing loss on the community. This will take careful planning, development of precise
program goals, and the design of care pathways to implement ear and hearing services at the community level.

It is crucial to screen for hearing impairments. Hearing loss is significantly more common than is thought. Regular hearing
examinations should be promptly performed as part of preventative treatment.
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