
TOPIC: COMPARATIVE STUDY OF THE 
PREVALENCE OF HEARING LOSS 

AMONG HEPATITIS B VIRUS 
INFECTED PATIENTS AND 

UNINFECTED VOLUNTEERS: A CASE 
STUDY

George Kweku Danful



INTRODUCTION
• It is estimated that worldwide, 2 billion people have 

evidence of past or present infection with hepatitis B virus 
(HBV) and accounts for 1 million deaths worldwide annually 
(Dienstag, 2008). 

• Ghana, has a high prevalence (12.3%) of HBV (Ofori-Asenso 
& Agyeman, 2016).

• Studies conducted in some parts of Asia and the Middle East 
with high and moderate endemicity for HBV have associate 
the disease with hearing loss.



INTRODUCTION CONT.
• Though, Sub-Saharan Africa including Ghana is considered a 

high endemic HBV region (Ofori-Asenso & Agyeman, 2016), 
currently no study has been conducted on the prevalence of 
hearing loss among persons with HBV infection in the region.

• Hence, this study is aimed at investigating the prevalence of 
hearing loss among persons with HBV infection compared 
with uninfected volunteers.



PROBLEM STATEMENT
• Presence of HBV in the inner ear via the hematogenous route 

can potentially cause hearing loss (Huang et al., 2009).
• Research conducted in countries considered as high endemic 

regions associated HBV to hearing loss.
• Though, Ghana has a high prevalence rate of HBV infection 

(Ofori-Asenso & Agyeman, 2016), currently no study has been 
conducted on the prevalence of hearing loss among persons 
who are HBV positive.



RATIONALE OF THE STUDY
• To provide data on the prevalence of hearing loss among 

persons with HBV infection in Ghana. 
• To suggest to physicians to add hearing assessment to the 

routine test conducted on hepatitis B surface antigens 
(HBsAg) positive patients. 

• To establish the need for al location of resources to 
encourage further research in this area and promote easy 
access to ear and hearing health care services and facilities.



STUDY OBJECTIVES
The objectives of the study were:
1. To ascertain the difference in pure tone average (PTA) at 

various frequencies (250-8000 Hz) between the case and 
control groups.

2. To determine the type of hearing loss associated with 
persons who are HBV positive.



LITERATURE REVIEW
Related literature was reviewed under the following sub-
headings:
• Hearing loss
• Prevalence of hearing loss
• Hepatitis B virus (HBV) infection
• Prevalence of hepatitis B virus (HBV) infection
• Association between HBV and hearing loss



RESEARCH METHODOLOGY-Study 
Sites

The hepatitis B surface antigen (HBsAg) test using the ELISA 
test kits was conducted at the Trauma and Specialist Hospital, 
Winneba (TSHW) and the hearing evaluation was conducted 
at the Centre for Hearing and Speech Services (CHSS), 
University of Education, Winneba (UEW).



Study design 
• A case-control study design was adopted for the study. 
• The hearing thresholds of 57 individuals who are HBV 

positive (case group) at the acute phase (first 6 months 
after infection) with viral load > 2000 IU/mL  was 
compared to that of 60 volunteers who tested negative for 
the virus.



Sample size & Sampling Technique 



Sample size & Sampling Technique 
Cont.

• The purposive sampling technique was used to obtain the 
participants between the ages of 18 and 40 years for the study.

• Patients who attended the TSHW and tested positive or 
negative for the HBsAg using ELISA test were selected and 
interviewed to determine whether or not they met the 
inclusion criteria

• The participants who met the inclusion criteria were put into 
two groups, consisting of 57 HBsAg positive patients (case 
group) and 60 HBsAg negative patients (control group)



Inclusive criteria 
• The case group tested positive and the control group tested 

negative for HBsAg. 
• The participants in the case group were at the acute phase (first 6 

months after infection) with viral load > 2000 IU/mL and had not 
started treatment

• Both groups were aged 18-40yrs and had no history of hearing loss 
or deafness in the family, head trauma, ear trauma, diabetes, 
hypertension, ear infection, tumor, mumps, rubella, measles, 
autoimmune disease, work experience in a noisy environment, and 
administering of ototoxic medications within the last three months.



Ethical Considerations 
• Ethical approval was obtained from the Ethics and Protocol 

Review Committee (EPRC) of the University of Ghana, School 
of Biomedical and Allied Health Sciences (SBAHS-
ASLT/10598208/SA/2017-2018). 

• Permission was also obtained from the CHSS and the TSHW.
• Informed consent was obtained from participants
• The names and other information obtained from participants 

were replaced with codes and kept confidential. 



Procedure for data collection
• Otoscopic examination
• TEOAE
• Tympanometry
• Pure tone audiometry



ANALYSIS OF RESULTS
• The IBM SPSS v22 and MS Excel 2016 were used to 

compute simple descriptive statistics. 
• The mean pure tone average (PTA) results of persons 

with HBV and the control group were computed and 
presented in a table form.

• A t-test was used to determine the significance between 
the hearing thresholds of the two groups.

• Hearing threshold greater than 25 decibels hearing level 
(dB HL) was considered a hearing loss.



RESULTS-Demographics 
• Case group: 54% (n=31) were males and 46% 

(n=26) were females.
• Control group: 51.7% (n=31) were males and 

48.3 (n=29) were females.
• Case group: mean age was 30.3 ± 5.6
• Control group: mean age was 24.9 ± 4.6 



MAJOR OUTCOMES
Hearing threshold greater than 25 decibels hearing level (dB HL) 
was considered a hearing loss. Table 1



MAJOR OUTCOMES CONT.
• From Table 1, mild hearing loss was recorded among the case 

group at 4000 Hz (25.88 dB HL) and 8000 Hz (28.33 dB HL) in the 
right ear, 4000 Hz (25.18 dB HL) and 8000 Hz (27.98 dB HL) in the 
left ear. 

• The average hearing thresholds of both case and control groups 
indicated a significant difference (at p<0.01) statistically across 
tested frequencies (250-8000 Hz).

• Prevalence rate: Rt=75% and Lt=74%
• The prevalence rate of hearing loss according to the total number 

of ears (114) assessed among patients with HBV infection was 
74.6% (85 ears). 



CONCLUSION AND POLICY 
IMPLICATIONS

• Based on the findings of this study, persons with HBV 
infection are more likely to acquire sensorineural hearing 
loss as a result of outer hair cells dysfunction

• It is recommended that audiometric assessment be added 
to the routine tests conducted for patients infected with 
HBV

• A more diagnostic physiological test such as the auditory 
brainstem response (ABR) should be conducted in future 
studies to find the effect on the auditory pathway. 


