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Abstract

Background: Noise-induced hearing loss is one of the most common preventable occupational health problems worldwide.
Commercial transport workers are routinely exposed to environmental and traffic noise and may experience additional auditory
exposure through the use of personal listening devices. This study determined the prevalence of self-reported hearing problems
and identified factors associated with hearing-related symptoms among commercial transport workers in Kano State, Nigeria.

Methods: A descriptive cross-sectional study was conducted among 410 commercial transport workers selected using a multi-
stage sampling technique. Data were collected using a structured interviewer-administered questionnaire. Self-reported hear-
ing problems were assessed based on the presence of hearing-related symptoms, including tinnitus, hearing difficulty, ear dis-
comfort, and reduced hearing sensitivity. Data were analysed using IBM SPSS Statistics version 26. Associations were assessed
using Pearson’s chi-square test, while multivariable logistic regression was performed to identify independent predictors of
hearing problems. Adjusted odds ratios (aORs) with 95% confidence intervals (CIs) were reported. Statistical significance was
setatp < 0.05.

Results: Self-reported hearing-related symptoms were common among respondents. Frequent need to increase listening vol-
ume was reported by 27.8%, ear discomfort by 25.9%, tinnitus by 23.9%, and difficulty hearing passengers or traffic sounds by
19.0%. Only 9.3% had ever undergone a formal hearing assessment. After adjustment for potential confounders, respondents
aged above 30 years were more likely to report hearing problems (aOR = 1.82, 95% CI: 1.14-2.91, p = 0.012). Similarly, more
than five years of occupational experience (aOR = 2.37, 95% CI: 1.43-3.92, p = 0.001), daily earphone use exceeding one hour
(aOR = 2.69, 95% CI: 1.52-4.77, p < 0.001), listening at high volume (aOR = 3.14, 95% CI: 1.82-5.43, p < 0.001), earphone use
while driving (aOR = 2.46, 95% CI: 1.41-4.31, p = 0.002), poor knowledge of hearing risks (aOR = 1.91, 95% CI: 1.12-3.27,p =
0.017), and failure to take listening breaks (aOR = 1.72, 95% CI: 1.01-2.93, p = 0.043) were independent predictors of hearing
problems.

Conclusion: Hearing-related symptoms were common among commercial transport workers in Kano State and were signifi-
cantly associated with both occupational and behavioural factors. Prolonged earphone use, high listening volume, earphone use
while driving, poor hearing-risk awareness, and inadequate listening practices were important predictors of hearing problems.
Occupational hearing conservation programmes, hearing-health education, and routine hearing screening should be prioritised
among transport workers.

Keywords: Noise-induced hearing loss; Earphone; Occupational noise; Personal listening devices; Com-
mercial transport workers; Kano State; Nigeria.
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Introduction

Hearing loss is a major global public health prob-
lem affecting individuals across all age groups and
socioeconomic settings. According to the World
Health Organization (WHO), over 1.5 billion people
worldwide live with some degree of hearing loss,
and this number is projected to rise substantially
over the coming decades if preventive measures
are not strengthened. Hearing impairment ad-
versely affects communication, educational attain-
ment, occupational productivity, social participa-
tion, and overall quality of life. Beyond its individ-
ual consequences, hearing loss imposes consider-
able economic and healthcare burdens, particularly
in low- and middle-income countries where ac-
cess to hearing healthcare services remains limited
(World Health Organization, 2021; World Health
Organization, 2022).

Noise-induced hearing loss (NIHL) is one of the
most common preventable causes of hearing im-
pairment worldwide. It results from prolonged ex-
posure to excessive sound levels that damage the
sensory hair cells of the inner ear. Occupational
noise exposure is a well-established risk factor
for hearing loss among workers in transportation,
manufacturing, construction, mining, and other in-
dustries characterized by high environmental noise
levels (National Institute for Occupational Safety
and Health (NIOSH), 1998; World Health Organiza-
tion, 2021). Unlike many forms of hearing impair-
ment, NIHL is largely preventable through effective
hearing conservation programmes, early detection,
and reduction of exposure to hazardous noise (Na-
tional Institute for Occupational Safety and Health
(NIOSH), 1998; World Health Organization, 2022).

The increasing use of personal listening de-
vices (PLDs), including earphones, earbuds, and
headphones, has introduced an additional source
of potentially hazardous noise exposure. Advances
in mobile technology and widespread smartphone
ownership have substantially increased the use
of PLDs for communication, entertainment, infor-
mation access, and occupational purposes. Al-
though these devices offer numerous benefits, pro-
longed listening at high volumes has been asso-
ciated with tinnitus, ear discomfort, temporary
threshold shifts, and permanent hearing impair-
ment (Basner etal., 2023; Jiang et al., 2016; Le Prell

et al,, 2013; World Health Organization, 2024). The
WHO estimates that more than one billion adoles-
cents and young adults are atrisk of hearing loss be-
cause of unsafe listening practices associated with
recreational noise exposure and personal audio de-
vices (Strayer et al., 2003; World Health Organiza-
tion, 2022).

Commercial transport workers constitute an oc-
cupational group that may be particularly vulner-
able to hearing-related health problems. Their
daily work environment is characterized by con-
tinuous exposure to traffic noise, vehicle engines,
horns, public announcements, and other urban
sound sources. In addition to occupational noise
exposure, many transport workers frequently use
earphones while working for communication, en-
tertainment, or to alleviate boredom. The com-
bined effects of occupational noise and prolonged
earphone use may increase cumulative auditory
exposure and contribute to hearing-related symp-
toms (Fligor & Cox, 2004; Serra et al., 2014; World
Health Organization, 2022). Furthermore, hear-
ing impairment among transport workers may ad-
versely affect communication, occupational perfor-
mance, and road safety.

Previous studies have reported varying preva-
lences of hearing-related symptoms among users
of personal listening devices and occupationally ex-
posed populations. Commonly reported symptoms
include tinnitus, ear discomfort, reduced hearing
sensitivity, difficulty understanding speech, and the
frequent need to increase listening volume (Bas-
ner et al, 2023; Jiang et al, 2016; Serra et al,,
2014). Several factors have been associated with
hearing-related problems, including duration of
listening, listening volume, type of listening de-
vice, cumulative occupational noise exposure, and
level of hearing-health awareness. However, much
of the available evidence has been derived from
studies involving students, adolescents, and young
adults, with comparatively limited research fo-
cusing on commercial transport workers in sub-
Saharan Africa.

In Nigeria, research on hearing health has
largely focused on clinical populations, students,
and selected occupational groups, leaving an im-
portant evidence gap regarding hearing-related
problems among commercial transport workers.
Given the increasing use of personal listening de-
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vices and the high levels of environmental noise en-
countered in transportation settings, there is a need
to better understand the burden of hearing-related
symptoms and the occupational and behavioural
factors associated with their occurrence. Such ev-
idence is essential for informing occupational hear-
ing conservation programmes, public health in-
terventions, and policies aimed at reducing pre-
ventable hearing problems in this high-risk popu-
lation.

Therefore, this study determined the preva-
lence of self-reported hearing-related symptoms
among commercial transport workers in Kano
State, Nigeria, and identified occupational and
listening-behaviour factors associated with hearing
problems in this population.

Materials and Methods

Study Area

This study was conducted in Kano State, northwest-
ern Nigeria. Kano State is one of the most popu-
lous states in Nigeria and serves as a major com-
mercial and transportation hub in the country. The
state comprises 44 Local Government Areas and
has an extensive road transport network consist-
ing of commercial bus drivers, taxi drivers, tricycle
operators, motorcycle riders, and other transport
workers. Commercial transport workers are rou-
tinely exposed to occupational and environmental
noise generated by vehicle engines, traffic conges-
tion, horns, public announcements, and other ur-
ban activities. Prolonged exposure to these noise
sources has been associated with an increased risk
of hearing-related health problems, particularly
among individuals who frequently use personal lis-
tening devices (National Institute for Occupational
Safety and Health (NIOSH), 1998; World Health Or-
ganization, 2021; World Health Organization, 2022;
World Health Organization, 2022).

Study Design

A descriptive cross-sectional study was conducted
among commercial transport workers in Kano
State, Nigeria. Cross-sectional studies are widely
used in epidemiological and occupational health re-
search to estimate the prevalence of health condi-
tions and examine factors associated with health
outcomes within a defined population at a sin-

gle point in time (Levin, 2006). The study de-
termined the prevalence of self-reported hearing-
related symptoms and examined occupational and
listening-behaviour factors associated with hearing
problems among commercial transport workers.

Study Population

The study population comprised registered com-
mercial transport workers operating within se-
lected transport parks and commercial routes in
Kano State.

Eligible participants were commercial trans-
port workers aged 18 years or older, who had
worked in the transport sector for at least six
months prior to data collection and provided writ-
ten informed consent. Temporary workers, individ-
uals who were unable to communicate effectively
during the interview, and those who declined par-
ticipation were excluded from the study:.

Sample Size Determination

The minimum sample size was determined using
Cochran’s formula for estimating a single popula-
tion proportion (Cochran, 1977):

Z’pq
n=-—73

Where: n = minimum sample size; Z = stan-
dard normal deviate corresponding to a 95% con-
fidence level (1.96); p = prevalence of hearing-
related symptoms obtained from a previous related
study (60%) (Serraetal,, 2014); g = 1—p; d =mar-
gin of error (5%).

The calculated sample size was adjusted to ac-
count for anticipated non-response and incomplete
questionnaires, resulting in a final sample size of
410 respondents.

Sampling Technique

A multistage sampling technique was employed
(Cochran, 1977).

In the first stage, major commercial trans-
port parks were identified across metropolitan and
semi-urban areas of Kano State. Transport parks
were selected using simple random sampling to en-
sure geographical representation.

In the second stage, lists of registered commer-
cial transport workers were obtained from trans-
portunions and park management authorities. Pro-
portional allocation was used to determine the
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number of participants recruited from each se-
lected transport park.

In the third stage, eligible respondents were se-
lected using systematic random sampling. The sam-
pling interval was obtained by dividing the esti-
mated number of eligible workers by the allocated
sample size for each transport park. A random
starting point was selected before recruiting every
kth eligible respondent until the required sample
size was achieved.

Data Collection Instrument

Data were collected using a structured interviewer-
administered questionnaire developed following
an extensive review of published literature on per-
sonal listening device use, occupational noise expo-
sure, hearing conservation, noise-induced hearing
loss, and hearing-related symptoms (Basner et al.,
2023; Fligor & Cox, 2004; Jiang et al., 2016; Le Prell
etal,, 2013; Serra et al., 2014; World Health Organi-
zation, 2024).

The questionnaire comprised five sections: (1)
sociodemographic characteristics; (2) occupational
characteristics and noise exposure; (3) earphone-
use patterns; (4) hearing-related symptoms; and
(5) hearing-health awareness and preventive be-
haviours.

Items assessing hearing-related symptoms and
listening behaviours were adapted from previously
validated instruments used in studies of recre-
ational noise exposure, personal listening device
use, and hearing-health outcomes (Basner et al,
2023; Fligor & Cox, 2004; Jiang et al., 2016; Le Prell
etal, 2013; Serra et al., 2014; World Health Organi-
zation, 2024).

The draft questionnaire was reviewed by ex-
perts in public health, epidemiology, occupational
health, and audiology to assess its content validity,
clarity, relevance, and cultural appropriateness.

Pretesting and Reliability Assessment

The questionnaire was pretested among 41 com-
mercial transport workers in a transport park out-
side the study area.

Feedback obtained during the pretest informed
revisions to improve wording, comprehension, se-
quencing, and contextual relevance.

Internal consistency of questionnaire items re-
lating to hearing-related symptoms and listening

behaviours was assessed using Cronbach’s alpha
coefficient (Cronbach, 1951). The questionnaire
demonstrated good internal consistency, with a
Cronbach’s alpha of 0.81. A coefficient of 0.70 or
higher was considered indicative of acceptable reli-
ability (Cronbach, 1951).

Operational Definition of Hearing Problems

For this study, self-reported hearing problems were
defined as the presence of one or more hearing-
related symptoms reported by a respondent. These
symptoms included: (i) hearing difficulty; (ii) tinni-
tus (ringing or buzzing in the ear); (iii) ear discom-
fort; (iv) reduced hearing sensitivity; (v) difficulty
understanding speech; or (vi) frequent need to in-
crease listening volume.

Respondents reporting at least one symp-
tom were classified as having hearing problems,
whereas those reporting none were classified as not
having hearing problems. Similar operational def-
initions have been used in previous epidemiolog-
ical studies assessing hearing-health outcomes in
occupational and community settings (Basner etal,,
2023; Jiang et al.,, 2016; Strayer et al., 2003).

Assessment of Earphone Use and Occupational
Exposure

Earphone use was assessed using questions on: (i)
frequency of use; (ii) duration of listening; (iii) pre-
ferred listening volume; (iv) preferred listening de-
vice; (v) earphone use while working; and (vi) ear-
phone use while driving.

Occupational exposure variables included: (i)
type of transport work; (ii) years of occupa-
tional experience; (iii) average daily working hours;
and (iv) perceived exposure to occupational traffic
noise.

These variables were selected based on pre-
vious evidence linking occupational noise expo-
sure and unsafe listening behaviours with hearing-
related health outcomes (National Institute for Oc-
cupational Safety and Health (NIOSH), 1998; Serra
et al, 2014; World Health Organization, 2021;
World Health Organization, 2022; World Health Or-
ganization, 2022).

Data Collection Procedure

Data were collected through interviewer-
administered questionnaires by trained research
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assistants stationed at selected transport parks.

Prior to data collection, research assistants un-
derwent standardized training on the study ob-
jectives, ethical principles, interview techniques,
questionnaire administration, confidentiality, and
quality assurance procedures.

Completed questionnaires were reviewed daily
by field supervisors to ensure completeness, con-
sistency, and accuracy. Identified discrepancies
were resolved immediately through field verifica-
tion whenever necessary.

Data Analysis

Data were entered, cleaned, and analysed using IBM
SPSS Statistics version 26.0 (IBM Corp., Armonk,
NY, USA).

Descriptive statistics were used to summarize
respondents’ characteristics, occupational expo-
sures, earphone-use patterns, and hearing-related
symptoms. Continuous variables were summarized
using means and standard deviations, whereas cat-
egorical variables were presented as frequencies
and percentages.

Associations between independent variables
and hearing problems were initially examined us-
ing Pearson’s chi-square test. Variables with p <
0.05 at bivariate analysis, together with variables
considered epidemiologically important based on
previous literature, were entered into a multivari-
able binary logistic regression model to identify in-
dependent predictors of hearing problems (Hos-
mer et al,, 2013; Midi et al,, 2010).

Adjusted odds ratios (aORs) with 95% confi-
dence intervals (95% Cls) were reported.

Model adequacy was assessed using the
Hosmer-Lemeshow goodness-of-fit test, while
multicollinearity among predictor variables was
evaluated using variance inflation factors (VIFs)
(Hosmer et al,, 2013; Midi et al.,, 2010).

Ethical Considerations

Ethical approval was obtained from the State
Research Ethics Committee (SREC), Kano State
Ministry of Health, Kano, Nigeria (Approval No.
SREC/2025/6275).

Administrative permission was obtained from
the relevant transport unions and the management
of all selected transport parks before commence-
ment of the study.

Written informed consent was obtained from
every participant before enrolment. Participation
was voluntary, and respondents were informed of
their right to decline participation or withdraw
from the study at any stage without any con-
sequences. Confidentiality and anonymity were
strictly maintained throughout the study.

The study was conducted in accordance with
the ethical principles of the Declaration of Helsinki
and its subsequent amendments (World Medical
Association, 2013).

Results

Sociodemographic Characteristics of Respon-
dents

A total of 410 commercial transport workers par-
ticipated in the study, yielding a 100% response
rate. The mean age of the respondents was approxi-
mately 33 years. Nearly half (46.3%) were aged 26-
35 years, while 24.9% were aged 36-45 years. The
overwhelming majority were male (96.6%) and
married (66.8%). Regarding educational attain-
ment, 46.3% had completed secondary education,
whereas 19.0% had tertiary education. Tricycle op-
erators constituted the largest occupational group
(42.0%), followed by taxi drivers (25.4%), motor-
cycle riders (16.6%), and bus drivers/conductors
(16.1%). Most respondents (43.4%) had worked in
the transport sector for 1-5 years, while 58.5% re-
ported working 6-10 hours daily (Table 1).
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Table 1: Sociodemographic Characteristics of Re-
spondents (N =410)

Variable n %
Age group (years)

<25 76 18.5

26-35 190 46.3

36-45 102 249

>45 42 10.2
Sex

Male 396 96.6

Female 14 34

Marital status

Single 110 26.8
Married 274 66.8
Divorced/Widowed 26 6.3
Educational level
None 52 127
Primary 90 22.0
Secondary 190 46.3
Tertiary 78 19.0
Type of transport work
Tricycle 172 420
Taxi 104 254
Bus/Conductor 66 16.1
Motorcycle 68 16.6
Years in occupation
<1 year 26 6.3
1-5 years 178 434
6-10 years 120 29.3
>10 years 86 21.0

Average working hours/day

<6 hours 28 6.8
6-10 hours 240 58.5
>10 hours 142 34.6

Patterns of Earphone Use Among Respondents

More than half of the respondents (59.5%) re-
ported using earphones while working. Among ear-
phone users, 34.1% used them daily, while 17.8%
reported use three to five times per week. Re-
garding listening duration, 21.2% listened for 30-
60 minutes daily, whereas 18.0% listened for 1-3

hours and 7.8% listened for more than 3 hours per
day.

Music and entertainment were the common-
est reasons for earphone use (36.6%), followed by
phone calls (10.7%) and listening to radio or news
programmes (6.6%). Moderate listening volume
was preferred by 29.3% of respondents, whereas
22.4% preferred high listening volumes. In-ear
wired earphones were the most frequently used de-
vices (32.2%), and 38.0% reported using both ears
simultaneously while working (Table 2).

Table 2: Patterns of Earphone Use Among Commer-
cial Transport Workers (N = 410)

Variable n %

Use of earphones while working

Yes 244  59.5
No 166  40.5
Frequency of use (applies to users)
Daily 140 34.1
3-5 times per week 73 178
Occasionally 31 7.6

Average duration per day
<30 minutes 51 124
30-60 minutes 87 212
1-3 hours 74  18.0
>3 hours 32 7.8
Purpose of use
Music/entertainment 150 36.6
Phone calls 44  10.7
Radio/news 27 6.6
Volume level preference
Low 32 7.8
Moderate 120 293
High 92 224
Type of earphone used
In-ear (wired) 132 322
Wireless 60 14.6
Over-the-ear 28 6.8
Ear(s) used while working
Both ears 156  38.0
One ear only 88 215
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Self-Reported Hearing Problems Among Re-
spondents

Self-reported hearing-related symptoms were com-
mon among respondents. The most frequently re-
ported symptom was the need to increase listen-
ing volume to hear clearly (27.8%), followed by ear

discomfort or fullness after earphone use (25.9%)
and tinnitus (23.9%). Difficulty hearing passen-
gers or surrounding traffic sounds was reported by
19.0% of respondents, while 18.0% believed that
earphone use had negatively affected their hearing.
However, only 9.3% had ever undergone a formal
hearing assessment (Table 3).

Table 3: Self-Reported Hearing Symptoms Among Commercial Transport Workers (N =410)

Hearing-related symptom

Frequency (n) Percentage (%)

Experiences ringing/buzzing in ears (tinnitus)

Frequently increases listening volume

Difficulty hearing passengers or traffic sounds
Ear discomfort/fullness after earphone use

Ever had formal hearing assessment
Believes earphone use affected hearing

98 23.9
114 27.8
78 19.0
106 259
38 9.3
74 18.0

Factors Associated with Hearing Problems

Bivariate analysis demonstrated statistically signif-
icant associations between hearing problems and
respondents’ age, years of occupational experience,

type of transport work, earphone use while driving,
prolonged daily earphone use, listening at high vol-
ume, poor knowledge of hearing risks, and failure
to take listening breaks (Table 4).
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Table 4: Factors Associated with Hearing Problems Among Commercial Transport Workers (N = 410)

Hearing problem Hearing problem

i () 2 -
Variables Yes n (%) No n (%) Total n (%) X p-value
Age group
<30 years 71 (29.0) 174 (71.0) 245(59.8) 7.186 0.007*
>30 years 31 (18.8) 134 (81.2) 165 (40.2)

Years in occupation

<5 years 42 (10.2) 160 (39.0) 202 (49.2) 5.466 0.019*

>5 years 36 (8.8) 172 (42.0) 208 (50.8)

Type of transport work

Tricycle 42 (10.2) 132 (32.2) 174 (42.4) 11.407 0.010*

Taxi 19 (4.6) 85 (20.7) 104 (25.4)

Bus/Conductor 10 (2.4) 56 (13.7) 66 (16.1)

Motorcycle 7 (1.7) 59 (14.4) 66 (16.1)

Earphone use while driving

Yes 86 157 243 24.891 <0.001*
No 16 151 167

Daily earphone use >1 hour

Yes 76 227 303 11.672 <0.001*
No 26 81 107

Listening volume

High 60 182 242 18.337 <0.001*
Low/Moderate 42 126 168

Knowledge of hearing risks

Poor 38 243 281 9.513  0.002*

Good 64 65 129

Listening breaks

No 82 222 304 8.235  0.004*

Yes 20 86 106

* Statistically significant at p < 0.05.

Note: percentages were not reported in the source manuscript for the "earphone use while driving,” "daily
earphone use,” "listening volume,” "knowledge of hearing risks,” and "listening breaks” rows; only raw counts
are shown for these rows, matching the original data.

Independent Predictors of Hearing Problems

Variables that were statistically significant during
bivariate analysis, together with epidemiologically
important variables identified from previous stud-
ies, were entered into a multivariable logistic re-
gression model.

Respondents aged over 30 years had signifi-
cantly higher odds of reporting hearing problems
than younger respondents (aOR = 1.82, 95% CI:
1.14-2.91; p = 0.012). Likewise, those with more
than five years of occupational experience were

over twice as likely to report hearing problems
(aOR =2.37,95% CI: 1.43-3.92; p = 0.001).

Listening-related behaviours remained the
strongest predictors. Daily earphone use exceed-
ing one hour, high listening volume, earphone use
while driving, poor knowledge of hearing risks, and
failure to take listening breaks were all indepen-
dently associated with hearing problems. Exposure
to safe-listening information and longer working
hours did not remain statistically significant after
adjustment (Table 5).
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Table 5: Multivariable Logistic Regression of Predictors of Hearing Problems Among Commercial Trans-

port Workers (N =410)

Predictor Variables aOR 95%CI p-value
Age >30 years 1.82 1.14-291 0.012*
Years in occupation >5 years 2.37 1.43-392 0.001*
Type of transport work

Bus/Conductor (Ref) 1.00 - -
Tricycle 192 1.05-3.52 0.034*
Taxi 1.48 0.80-2.74 0.210
Motorcycle 0.87 0.42-1.80 0.703
Daily duration >1 hour 2.69 1.52-4.77 <0.001*
Listening volume (high) 3.14 1.82-543 <0.001*
Earphone use while driving 246 1.41-431 0.002*
Poor knowledge of hearing risk 1.91 1.12-3.27 0.017*
No listening breaks 1.72 1.01-293 0.043*
Exposure to safe-listening info  0.84 0.45-1.58  0.593
Working hours >10 hrs 1.23 0.73-2.08 0.437

*Statistically significant; aOR, Adjusted odds ratio; CI = Confidence interval

Model diagnostics: The Hosmer-Lemeshow
goodness-of-fit test indicated that the final logis-
tic regression model adequately fitted the data (2
= 6.24, p = 0.62). Variance inflation factors ranged
from 1.08 to 2.31, indicating no evidence of prob-
lematic multicollinearity among the predictor vari-
ables.

Discussion

This study investigated the prevalence of self-
reported hearing problems and associated fac-
tors among commercial transport workers in Kano
State, Nigeria. The findings revealed a substan-
tial burden of hearing-related symptoms among
respondents, with tinnitus, ear discomfort, diffi-
culty hearing environmental sounds, and frequent
need to increase listening volume being commonly
reported. Furthermore, several occupational and
listening-behaviour factors, including age, years of
occupational experience, prolonged earphone use,
high listening volume, earphone use while driv-
ing, poor knowledge of hearing risks, and failure to
take listening breaks, were independently associ-
ated with hearing problems. These findings high-
light the combined effects of occupational noise ex-
posure and unsafe listening behaviours on hearing
health among commercial transport workers.

A major finding of this study was the relatively
high prevalence of self-reported hearing-related
symptoms among respondents. Nearly one-quarter
reported tinnitus, while more than one-quarter fre-
quently increased listening volume to hear clearly.
Ear discomfort and difficulty hearing passengers or
traffic sounds were also commonly reported. These
symptoms are recognised as early manifestations of
noise-induced hearing damage and have been doc-
umented among individuals exposed to prolonged
occupational and recreational noise (National In-
stitute for Occupational Safety and Health (NIOSH),
1998; World Health Organization, 2021; World
Health Organization, 2022; World Health Organi-
zation, 2022). Similar findings have been reported
among commercial drivers in India and transport
workers in several low- and middle-income coun-
tries, where prolonged exposure to traffic noise
and the use of personal listening devices were as-
sociated with an increased prevalence of tinnitus
and hearing difficulties (Basner et al.,, 2023; Jiang
et al, 2016; National Institute for Occupational
Safety and Health (NIOSH), 1998). The relatively
high prevalence of symptoms observed in this study
may be attributed to the cumulative effects of occu-
pational noise exposure combined with prolonged
earphone use in an already noisy work environ-
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ment. Such dual exposure potentially increases au-
ditory stress and accelerates hearing deterioration
over time. Early identification of these symptoms
is particularly important because noise-induced
hearing loss is largely irreversible but preventable
through timely intervention and hearing conserva-
tion measures (World Health Organization, 2021;
World Health Organization, 2022).

The study found that respondents aged above
30 years were significantly more likely to report
hearing problems than younger workers. This find-
ing is consistent with previous studies showing
that the risk of hearing impairment increases with
advancing age because of cumulative lifetime ex-
posure to environmental, occupational, and recre-
ational noise (Le Prell et al., 2013; National Insti-
tute for Occupational Safety and Health (NIOSH),
1998; World Health Organization, 2021). Although
age-related hearing decline becomes more pro-
nounced in later adulthood, repeated exposure to
hazardous sound levels may accelerate auditory
damage among younger working populations. Sim-
ilar associations between age and hearing-related
symptoms have been reported among professional
drivers, industrial workers, and other occupation-
ally exposed populations (Jiang et al., 2016; Le Prell
et al.,, 2013; National Institute for Occupational
Safety and Health (NIOSH), 1998). The increased
risk observed among older respondents may there-
fore reflect cumulative occupational noise exposure
rather than chronological ageing alone.

Years of occupational experience also emerged
as an independent predictor of hearing problems.
Respondents who had worked in the transport
sector for more than five years were more than
twice as likely to report hearing-related symptoms.
This finding is biologically plausible because pro-
longed occupational exposure to traffic noise in-
creases cumulative auditory burden and the like-
lihood of cochlear damage (National Institute for
Occupational Safety and Health (NIOSH), 1998;
World Health Organization, 2021). Previous stud-
ies among transport workers and industrial work-
ers have similarly demonstrated positive associa-
tions between duration of occupational noise ex-
posure and hearing impairment (Le Prell et al,
2013; National Institute for Occupational Safety
and Health (NIOSH), 1998). Commercial transport
workers often spend several hours daily in envi-

ronments characterised by engine noise, vehicle vi-
brations, traffic congestion, and frequent horn use.
Over time, such exposures may contribute substan-
tially to hearing deterioration, particularly in the
absence of hearing conservation programmes or
routine hearing assessment.

One of the strongest predictors identified in this
study was prolonged daily earphone use. Respon-
dents who used earphones for more than one hour
per day were nearly three times more likely to re-
port hearing problems than those with shorter lis-
tening durations. This finding is consistent with
evidence indicating that both sound intensity and
duration of exposure contribute significantly to
hearing damage (World Health Organization, 2022;
World Health Organization, 2024). Previous stud-
ies among users of personal listening devices have
reported that prolonged listening increases the risk
of temporary threshold shifts, tinnitus, and perma-
nent hearing impairment (Basner etal., 2023; Serra
et al., 2014; World Health Organization, 2024). The
widespread use of smartphones and digital audio
devices has increased opportunities for prolonged
listening, particularly among workers who use ear-
phones for entertainment, communication, or relief
from occupational stress. These findings therefore
support WHO recommendations encouraging limi-
tation of listening duration as an important compo-
nent of safe listening practices (Fligor & Cox, 2004;
World Health Organization, 2022).

High listening volume was the strongest predic-
tor of hearing problems in the present study. Re-
spondents who reported listening at high volume
levels were more than three times as likely to ex-
perience hearing-related symptoms as those who
listened at lower volumes. This finding is con-
sistent with the well-established relationship be-
tween sound intensity and auditory damage (World
Health Organization, 2021; World Health Organiza-
tion, 2022; World Health Organization, 2024). Ex-
posure to sounds exceeding recommended safety
thresholds can result in progressive destruction of
cochlear hair cells and subsequent hearing impair-
ment. Similar associations between high listen-
ing volumes and hearing problems have been doc-
umented among adolescents, university students,
and occupational groups worldwide (Basner et al,,
2023; Serra et al., 2014; World Health Organiza-
tion, 2024). In noisy transport environments, indi-

10



Aliyu et al. — Hearing Problems Among Transport Workers

WAJAHS Vol. 2 (2), 2026

viduals may increase listening volume to overcome
background noise, thereby exposing themselves to
potentially harmful sound levels for prolonged pe-
riods. This behaviour may substantially increase
the risk of noise-induced hearing loss among com-
mercial transport workers.

Earphone use while driving was another signif-
icant predictor of hearing problems. Respondents
who used earphones while driving were approxi-
mately two and a half times more likely to report
hearing-related symptoms. This finding may reflect
increased cumulative listening exposure among in-
dividuals who routinely use earphones throughout
working hours. In addition to its potential impact
on hearing health, earphone use while driving may
reduce awareness of environmental sounds, impair
communication, and increase the risk of road traffic
crashes (Strayer etal., 2003). Similar concerns have
been raised in studies examining distracted driv-
ing and auditory masking associated with personal
listening devices. These findings suggest that in-
terventions aimed at reducing earphone use while
driving may yield both hearing-health and road-
safety benefits.

The study further demonstrated that poor
knowledge of hearing-related health risks was in-
dependently associated with hearing problems. Re-
spondents with poor knowledge were almost twice
as likely to report hearing-related symptoms as
those with better knowledge. This finding high-
lights the importance of health literacy in shap-
ing preventive behaviours. Previous studies have
shown that individuals who understand the risks
associated with excessive noise exposure are more
likely to adopt protective listening practices and
seek timely medical attention when symptoms oc-
cur (Berkman et al,, 2011; Rosenstock, 1974). The
low level of awareness observed among respon-
dents suggests limited exposure to hearing-health
education and a lack of hearing conservation ini-
tiatives within the transport sector. Improving
hearing-risk awareness may therefore represent a
cost-effective strategy for reducing harmful listen-
ing behaviours and preventing hearing loss.

Failure to take listening breaks also remained a
significant predictor of hearing problems after ad-
justment for potential confounders. Respondents
who did not routinely take breaks during listening
sessions were more likely to experience hearing-

related symptoms. Listening breaks allow the au-
ditory system time to recover from sound expo-
sure and are widely recommended as part of hear-
ing conservation programmes (Fligor & Cox, 2004;
World Health Organization, 2022). Similar findings
have been reported among users of personal lis-
tening devices and occupationally exposed popula-
tions, where continuous listening without recovery
periods was associated with increased auditory fa-
tigue and hearing complaints (Basner et al., 2023;
World Health Organization, 2024). This finding re-
inforces the importance of promoting behavioural
modifications alongside broader hearing-health in-
terventions.

Overall, the findings of this study indicate that
hearing-related symptoms are common among
commercial transport workers in Kano State
and are influenced by both occupational and be-
havioural factors. The identification of modifiable
risk factors - including prolonged listening dura-
tion, high listening volume, earphone use while
driving, poor hearing-risk awareness, and failure to
take listening breaks - provides important oppor-
tunities for intervention. Strengthening hearing-
health education, implementing workplace hear-
ing conservation programmes, promoting periodic
hearing assessment, and encouraging safer listen-
ing practices may substantially reduce the burden
of preventable hearing problems among commer-
cial transport workers and similar occupational
populations.

Strengths and Limitations

Strengths

This study provides one of the few assessments
of hearing-related symptoms among commercial
transport workers in Kano State, Nigeria. The use
of a multistage sampling technique enhanced the
representativeness of the study population, while
interviewer-administered questionnaires mini-
mized missing data and improved response com-
pleteness. Furthermore, the application of multi-
variable logistic regression enabled adjustment for
potential confounding factors, thereby strengthen-
ing the validity of the findings.
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Limitations

This study has several limitations. First, hear-
ing problems were assessed using self-reported
symptoms rather than objective audiometric test-
ing, which may have resulted in misclassification of
hearing status. Second, the cross-sectional study
design precludes establishing causal relationships
between occupational and listening-related factors
and hearing problems. Third, recall bias and so-
cial desirability bias may have influenced partici-
pants’ responses regarding earphone use and lis-
tening behaviours. Finally, because the study in-
cluded only registered commercial transport work-
ers, the findings may not be generalizable to un-
registered transport workers or other occupational
groups.

Conclusion

This study demonstrated that self-reported
hearing-related symptoms are common among
commercial transport workers in Kano State, Nige-
ria. Frequently reported symptoms included tin-
nitus, ear discomfort, difficulty hearing environ-
mental sounds, and the need to increase listening
volume. Older age, longer occupational experience,
prolonged daily earphone use, high listening vol-
ume, earphone use while driving, poor knowledge
of hearing risks, and failure to take listening breaks
were identified as significant independent predic-
tors of hearing problems.

These findings highlight the combined contri-
bution of occupational noise exposure and un-
safe listening behaviours to hearing-related symp-
toms among commercial transport workers. Given
that many of the identified risk factors are modifi-
able, strengthening hearing conservation strategies
within the transport sector could substantially re-
duce the burden of preventable hearing problems.

Targeted health education programmes, promo-
tion of safe listening practices, routine occupational
hearing assessment, and policies aimed at reducing
excessive noise exposure should be integrated into
occupational health services for commercial trans-
port workers. Such interventions have the poten-
tial to improve hearing health, occupational perfor-
mance, and road safety among this high-risk popu-
lation.

Recommendations

Based on the findings of this study, the following
recommendations are proposed:

1. Hearing Health Education. The Kano State
Ministry of Health, transport unions, and oc-
cupational health stakeholders should imple-
ment regular hearing-health education pro-
grammes to improve awareness of the risks
associated with prolonged earphone use, ex-
cessive listening volume, and occupational
noise exposure.

2. Promote Safe Listening Practices. Com-
mercial transport workers should be encour-
aged to adopt evidence-based safe-listening
practices, including limiting daily earphone
use, maintaining moderate listening volumes,
avoiding earphone use while driving, and tak-
ing regular listening breaks during prolonged
listening sessions.

3. Occupational Hearing Conservation Pro-
grammes. Transport unions and employers
should collaborate with public health author-
ities to establish hearing conservation pro-
grammes that include periodic hearing as-
sessments, health education, and strategies
for reducing occupational noise exposure.

4. Occupational Health Policy. Government
agencies responsible for occupational safety
and transportation should develop and im-
plement policies promoting hearing conser-
vation within the commercial transport sec-
tor, including routine occupational health
screening and dissemination of safe-listening
guidelines.

5. Future Research. Future studies should
employ objective audiometric assessments
alongside self-reported measures to provide
a more accurate evaluation of hearing sta-
tus among commercial transport workers.
Longitudinal studies are also recommended
to establish causal relationships between
occupational noise exposure, listening be-
haviours, and hearing outcomes.
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What This Study Adds

This study provides contemporary evidence on the
prevalence of self-reported hearing-related symp-
toms among commercial transport workers in Kano
State, Nigeria.

It identifies modifiable occupational and
listening-related factors including prolonged ear-
phone use, high listening volume, earphone use
while driving, and failure to take listening breaks
that are independently associated with hearing
problems.

The findings emphasize the importance of
hearing-health education and occupational hear-
ing conservation programmes for reducing pre-
ventable hearing problems among commercial
transport workers.

The study provides evidence that may inform
occupational health policies and hearing conserva-
tion interventions within the commercial transport
sector in Nigeria.

Declarations

Ethics Approval and Consent to Participate

Ethical approval was obtained from the State
Research Ethics Committee (SREC), Kano State
Ministry of Health, Kano, Nigeria (Approval No.
SREC/2025/6275).  Administrative permission
was obtained from the relevant transport union au-

thorities and the management of the selected trans-
port parks before commencement of the study.

Written informed consent was obtained from
all participants before enrolment. Participation
was voluntary, and respondents were informed of
their right to withdraw from the study at any time
without any consequences. Confidentiality and
anonymity were maintained throughout the study.
The study was conducted in accordance with the
principles of the Declaration of Helsinki and its sub-
sequent amendments.

Consent for Publication
Not applicable.

Availability of Data and Materials

The datasets generated and analysed during the
current study are available from the corresponding
author upon reasonable request.

Competing Interests

The authors declare that they have no competing in-
terests.

Funding

This study received no external funding.

Authors’ Contributions

CRediT Authorship Contribution Statement

13



Aliyu et al. — Hearing Problems Among Transport Workers

Table 6: CRediT Authorship Contribution Statement

Author

Contributions

Muhammad Ab-
bas Sani*

Sani Giade Abdul-
lahi

Conceptualization; Methodology; Investigation; Data
Curation; Formal Analysis; Writing - Original Draft;
Writing - Review & Editing; Project Administration;
Correspondence

Conceptualization; Supervision; Validation; Writing -
Review & Editing

Methodology; Investigation; Supervision; Project Ad-

Methodology; Validation; Supervision; Writing - Re-

Adamu Alhaji

ministration
Ibrahim  Shehu
Aliyu view & Editing

Umar Shuaibu

Investigation; Data Collection; Data Curation

Investigation; Data Collection; Resources

Formal Analysis Support; Data Validation; Visualiza-

Investigation; Data Collection; Field Coordination

Investigation; Participant Coordination; Data Collec-

Investigation; Community Engagement; Resources

Mamuda Alhaji

Sabo

Saminu Zakari
Chiroma tion
Shafa’atu Kani

Faggo

Faiza Mukhtar

Uba Abubakar tion
Aisha Aliyu
Ibrahim

Alhassan Muham-
mad Baba

Aisha Mahmoud
[brahim

Data Curation; Quality Assurance; Visualization Sup-
port

Literature Review; Data Curation; Writing - Review &
Editing

WAJAHS Vol. 2 (2), 2026

All authors contributed substantially to the con-
ception, design, implementation, data acquisition,
analysis, interpretation, drafting, and critical revi-
sion of the manuscript. All authors approved the fi-
nal manuscript and agreed to be accountable for all
aspects of the work.

References

Basner, M., Brink, M., Bristow, A., de Kluizenaar, Y.,
Finegold, L., Hong, |, Janssen, S., Klaeboe, R,,
Lercher, P, Liebl, A, et al. (2023). ICBEN re-

Acknowledgements

The authors sincerely appreciate the Kano State
Ministry of Health, the management of the partic-
ipating transport unions, and all commercial trans-
port workers who voluntarily participated in this
study. The authors also acknowledge the research
assistants whose dedication contributed to the suc-
cessful completion of data collection.

noise 2019-2022. Journal of the Acoustical
Society of America, 154(2), 1164-1208.
Berkman, N. D., Sheridan, S. L., Donahue, K. E,,
Halpern, D. ], & Crotty, K. (2011). Low
health literacy and health outcomes: An up-

view of research on the biological effects of

14



Aliyu et al. — Hearing Problems Among Transport Workers

WAJAHS Vol. 2 (2), 2026

dated systematic review. Annals of Internal
Medicine, 155(2),97-107.

Cochran, W. G. (1977). Sampling techniques (3rd).
John Wiley & Sons.

Cronbach, L. ]J. (1951). Coefficient alpha and the
internal structure of tests. Psychometrika,
16(3), 297-334.

Fligor, B.]., & Cox, L. C. (2004). Output levels of com-
mercially available portable compact disc
players and the potential risk to hearing. Ear
and Hearing, 25(6), 513-527.

Hosmer, D. W,, Lemeshow, S., & Sturdivant, R. X.
(2013). Applied logistic regression (3rd).
John Wiley & Sons.

Jiang, W,, Zhao, F, Guderley, N., & Manchaiah, V.
(2016). Daily music exposure dose and hear-
ing problems using personal listening de-
vices in adolescents and young adults: A sys-
tematic review. International Journal of Au-
diology, 55(4), 197-205.

Le Prell, C. G., Spankovich, C., Lobarifias, E., & Grif-
fiths, S. K. (2013). Extended high-frequency
thresholds in college students: Effects of
music player use and other recreational
noise. Journal of the American Academy of
Audiology, 24(8), 725-739.

Levin, K. A. (2006). Study design III: Cross-sectional
studies. Evidence-Based Dentistry, 7(1), 24-
25.

Midi, H., Sarkar, S. K., & Rana, S. (2010). Collinear-
ity diagnostics of binary logistic regression

15

models. Journal of Interdisciplinary Mathe-
matics, 13(3), 253-267.

National Institute for Occupational Safety and
Health (NIOSH). (1998). Criteria for a rec-
ommended standard: Occupational noise ex-
posure. revised criteria 1998 (tech. rep.). Na-
tional Institute for Occupational Safety and
Health. Cincinnati, OH.

Rosenstock, I. M. (1974). Historical origins of the
health belief model. Health Education Mono-
graphs, 2(4), 328-335.

Serra, M. R,, Biassoni, E. C., Hinalaf, M., Abraham, S.,
Pavlik, M., Villalobo, J. P, et al. (2014). Hear-
ing and loud music exposure in adolescents.
Noise & Health, 16(72), 320-330.

Strayer, D. L., Drews, F. A., & Johnston, W. A. (2003).
Cell phone-induced failures of visual atten-
tion during simulated driving. Journal of Ex-
perimental Psychology: Applied, 9(1), 23-32.

World Health Organization. (2021). World report on
hearing.

World Health Organization. (2022a). Global stan-
dard for safe listening venues and events.

World Health Organization. (2022b). Make listening
safe.

World Health Organization. (2024). Deafness and
hearing loss.

World Medical Association. (2013). World medi-
cal association declaration of helsinki: Ethi-
cal principles for medical research involving
human subjects. JAMA, 310(20),2191-2194.



	References

