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ABSTRACT

Introduction: Vision is a fundamental component of safe driving. Any significant
loss of visual function such as vision, field of vision, color vision, or contrast
sensitivity/ability to see light and traffic signals in bad weather and night will
diminish a person’s ability to operate a motor vehicle safely on today’s congested
high-speed roadways.

Objectives: To find out the pattern of ocular and ear morbidity of electric rickshaw
driver of Biratnagar metropolitan city.

Methodology: The descriptive cross-sectional study was conducted at Biratnagar
Eye Hospital (BEH), Biratnagar. The socio-demographic variables, assessment
of uncorrected and corrected visual acuity for distance and near, color vision,
stereopsis/depth perception, anterior and posterior segment ocular examination
was done. Ear examination was performed by using otoscope and torch light.

Results: Among 154 participants, mean age (#SD) was 38.09(+9.66) and all
of them were male 154(100%). Nearly half 74(48%) of the participants were
in the age group 26-40 years among them majority had completed secondary
level education 94(61%) and 121(78.6%) had no driving license. More than half
of the participants 79 (51.3%) reported previous history of eye examination.
Normal color vision and stereopsis was found in 142(92.2%) and 89(57.8%)
participants respectively. Majority of eye 306(99.35%) had normal best
corrected visual acuity. Only 2 of them had history of Road Traffic Accident
(RTA). More than two-thirds of the participants had no ear morbidity.

Conclusion: Distance visual acuity was also found with in normal limit but
presbyopia was emerged as the most common ocular morbidity and stereopsis
was also found abnormal among electric rickshaw driver. Majority of them had no
ear morbidity.

INTRODUCTION

Driving is the common approach for mobility in many countries® and this aids
in the performance of daily routine activities.? In the Terai region of Nepal, an
Electric rickshaw (E- rickshaw) is the most commonly available public transport to
travel local places. In Biratnagar metropolitan city, it is one of the popular intra-city
modes of public transport. While traveling, Road Traffic Accident (RTA) is a major
concern worldwide leading to death.* Each year an estimated 1.2 million people
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are killed in road traffic crashes and up to 50 million injured
worldwide.® Driving is a visually intensive task that requires
several sets of abilities which include sensory ability (mainly
visual), mental ability, motor ability and compensatory abilities.®
As vision is one of the fundamental components of safe driving,?
one needs different kinds of vision to be able to drive safely.

About 95% of the sensory ability needed for driving has been
visual so any significant loss of visual” function such as visual
acuity,’ visual field, depth of perception, color vision, or contrast
sensitivity will diminish a person’s ability to operate a motor
vehicle safely. If the distance vision is poor the driver may not
see the hazards present in the driving environment until it is
too late while poor accommodation prevents the proper use
of the vehicle’s dashboard. Compromised depth of perception/
stereopsis and peripheral visual field intercept with the ability
to judge distance well, overtake other vehicles lanes and limit
the use of side and rear mirrors respectively. To identify traffic
signs and signals along with various vehicle lamps and signals
color vision plays a crucial role. People with reduced contrast
sensitivity due to increasing age and ocular disorders may
experience difficulty in driving despite having adequate visual
acuity.® Thus disturbance in these visual functions may prohibit
safe driving.

In developed and developing countries, noise pollution is one of
the major environmental threat for hearingloss.’ The professional
drivers who drive buses or any public transport in busy traffic
lanes are always at risk of exposure to high levels of noise due
to traffic congestion along the roadside.*®! In major cities, noise
pollution studies have shown that long-term exposure to these
noise affects the hearing ability of drivers eventually resulting in
a decrease in their work performance.*>*314

Biratnagar is the largest city of southern Nepal where E-rickshaw
has been very popular recently due to growing population and
industrialization. There is a very limited study done in E-rickshaw
drivers in Nepal hence we aimed to find out the pattern of ocular
and ear morbidity of these E-rickshaw drivers of Biratnagar
metropolitan city.

METHODOLOGY

A descriptive cross-sectional study was conducted at Biratnagar
Eye Hospital (BEH), Biratnagar. The data was collected from
one of the eye and ear screening program organized by BEH
at the base hospital separately for E-rickshaw driver working in
southern part of Biratnagar metropolitan city in 2019. All the
data were retrieved from hospital records. Ethical clearance was
taken from the Institutional Review Committee of BEH (BEH-IRC-
168/A) and informed consent was taken before data collection.
Demographic data included age, gender, education, history of
RTA. The uncorrected distance visual acuity (UCDVA) and best-
corrected distance visual acuity (BCDVA) was done by using
wall mounted Snellen’s vision chart, best-corrected near visual
acuity (BCNVA), objective refraction was done by using Heine
retinoscope and subjective refraction was performed by using
trial set, anterior segment examination was conducted by using
torch light and hand held portable slit lamp (Keeler), undilated

fundus examination was done by using Heine ophthalmoscope,
color vision test was done by using Ishihara Pseudo- isochromatic
color vision test chart. Stereopsis was tested using the Titmus
fly test under room illumination, other data were taken by
face-to-face interview. All eye examinations were performed
by an experienced optometrist. The ear examination was also
performed by a trained ear care professional by using a torch
light and an otoscope. After eye and ear screening, proper
management of refractive error and other ocular and ear
morbidities was done and referral was done for those who
needed secondary consultation and further management. All
the data were entered in an Excel sheet and statistical analysis
was done by using SPSS version 20 (SPSS, Inc., Chicago, IL). All
categorical variables were reported using frequencies and
percentages and continuous variables were expressed in terms
of mean (SD).

Refractive errors were classified according to the following
criteria.®®

A) Hyperopia: Refractive error at least +0.5 D which was further
classified as Low (+0.50D to +3.0D), Medium (+3.0D to <+6.0D)
and High (more than +6.0D)

B) Myopia: Refractive error at least -0.5 D which was further
classified as Low (-0.50D to-3.0D), Medium (-3.0D to <-6.0D) and
High (more than-6.0D)

C) Astigmatism: Astigmatism was classified as simple hyperopic
astigmatism (SHA), simple myopic astigmatism (SMA), compound
hyperopic astigmatism (CHA), compound myopic astigmatism
(CMA), mixed astigmatism (MA).

The Visual Acuity (VA) was categorized as per WHO guidelines,
VA in log MAR Normal 0.0 to 0.5, Visual Impairment 0.6 to 1.0,
Severe Visual Impairment 1.0 to 1.3 and Blind <1.3 to NPL.*®

RESULTS

A total 308 eyes of 154 E-rickshaw drivers were included in the
study. The mean age of the participant was 38.09(+9.66) with a
minimum of 18 and a maximum of 68 years of age. All of them
were male 154(100%) and nearly half 74(48%) of them were in
the 26-40 years of age group. The majority of them, 94(61%)
had completed secondary-level education. More than half, 79
(51.3%) participants had a previous history of eye examination.
Normal color vision and stereopsis was found in 142(92.2%)
and 89(57.8%) participants respectively. About 121(78.6%)
participants had not taken a driving license and only 2(1.3%)
had reported history of RTA on the day of examination (Table
1). Among all examined eyes, more than half had presbyopia
as the major ocular morbidity (Table 2). Only 31(20%) of the
participants had ear morbidity (Table 3). Visual acuity was found
to be normal in 291(94.5%) eyes whereas visual acuity after
correction was found to be normal in 306(99.4%) eye (Figure 1)

DISCUSSION

While distance visual acuity was generally good, presbyopia
emerged as the most common ocular morbidity, and a significant
proportion of participants exhibited abnormal stereopsis. In this
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study, all the participants were male and belonged to the active
age group. This finding almost coincides with the findings of a
study done in Nepal for professional bus drivers.'” In this study,
all the participants were literate which was dissimilar with the
study done in Nepal and Nigeria.’®® The high literacy rate may
explain why only 1.29% of participants reported a history of road
traffic accidents (RTA), a stark contrast to the 18% reported in
a Nigerian study.® Only 21.8% of the participants in this study
had driving license which differed from the study done at
Nigeria.® This study reported that only 51.3% participants had a
prior history of eye checkup. Among all participants, 7.85% had
color vision deficiency and 42.2% had abnormal stereopsis. This
finding was in contrast with other study in which all drivers had
normal color vision but they did not mention about stereopsis.®
As normal color vision and stereopsis is very very essential to see
the traffic signals and road condition for safe driving. This study
also showed 94.4% of participant had uncorrected visual acuity
while 99.3% had best corrected visual acuity in the range of 0.00
to 0.50 log MAR which is also the essential component for safe
driving. This finding almost coincides with the finding of study
done at Nigeria.® Presbyopia was the major ocular morbidity
found which was similar to the study done in Nigeria® but differ
from the study done in Nepal.’® Presbycusis is an age related
hearing loss and it was found in 9(5.8%) participants of age more
than 40 years which was lower than the study conducted in
Iran.'* This might be due to short distance driving. CSOMT TT
was found in 11(7.1%) participants which was also less than the
hospital-based study done eastern Nepal,*® this might be due to
the set up as in hospital, mostly patients came with any type of
symptoms related to ear.

This study was the first of its kind which included both eye and
ear morbidity among E-rikshaw driver of Koshi Province.

LIMITATION OF THE STUDY

A limitation of this study was the use of Ishihara pseudo
isochromatic plate for color vision assessment which could only
detect congenital color defect as other tests such as Farnsworth
Munsell 100 Hue test and D-15 test which could detect acquired
color vision defect were not available at the time of this study.
Also, contrast sensitivity and visual field were not assessed
in this study due to the difficulty in performing these tests at
camp site. Contrast sensitivity helps to see pedestrians, lights
and road signs in bad weather and at night while visual field
test is helpful in detecting the side objects through side mirrors
while fixing the central point which is also crucial for turning the
vehicle on either side. Similarly, we could not perform Pure Tone
Audiometry (PTA) to find out the reason for hearing loss. So,
there is future scope of study to conduct comprehensive color
vision tests, contrast sensitivity assessments, visual field test and
Pure Tone Audiometry to provide a more detailed evaluation of
ocular and auditory health among drivers.

CONCLUSION

Presbyopia was the most common ocular morbidity but
stereopsis was abnormal. Although presbyopia occurs due to age
related changes in the eye but its impact on near vision is very

significant. Uncorrected presbyopia among the drivers resulting
in difficulty in seeing dashboard and navigation properly has a
crucial impact in safe motor driving. Poor Stereopsis also has
significant impact in judging the road conditions as well as
distance between the front vehicles which is crucial for safe
driving and helpful to avoid RTA. Only half of the participants
had history of previous eye examination and less than quarter of
them had license. This highlights the need for unceasing efforts
to educate vulnerable groups on these visual impairments
and implement rules to compulsorily have driving license for
every driver. It should be ensured that every potential driver at
licensing test and at renewals gets the basic vision test done.
Color vision test should be made compulsory for all the drivers.
Those found to have visual impairment should be referred to
Ophthalmologists/ Optometrist for detailed ocular examination.
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