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Abstract

Background: Driving is a primary mode of travel in many countries. It relies primarily on the function of vision to navigate roads and traffic safely. Ensuring good vision for motor vehicle drivers is important to promote safety for all road users. Lesotho is a developing country, with road transportation central to the movement of people and goods within, and across the borders of the country. The absence of clear visual function requirements for driving in Lesotho motivated this study.

Aim: To assess the visual function of motor vehicle drivers in Lesotho.

Setting: The study was conducted at the Traffic Department in Maseru, the main licensing centre where all drivers in the country must apply for issuance or renewal of driving licenses.

Methods: This cross-sectional study recruited 460 active licensed drivers using systematic random sampling. Data were collected through a structured questionnaire, and comprehensive vision examination and was analysed using Strata version 14.

Results: The mean age of participants was 42.9 ± 10.35 years. One fifth of participants had not had an eye examination before obtaining their licenses. About 70% had normal vision (6/9 or better) in the better-seeing eye. Among those with sub-normal vision, 29% had visual acuity between 6/18 and 6/48 in the better-seeing eye. About 40% had refractive error, with myopia showing the highest distribution (46.46%), followed by astigmatism (32.96%) and hyperopia (24.59%). Most participants passed colour vision (CV) (97.61%), contrast sensitivity (53.70%) testing, as well as visual field (99.6%). About 44% of participants reported having been involved in road traffic accidents.

Conclusion: Some vehicle drivers in Lesotho have compromised vision, with many not undergoing eye examination before obtaining driving licenses. Absence of screening methods for drivers in Lesotho could lead to road traffic accidents and have negative socio-economic impacts. Implementing standardised screening protocols would improve safety for road users.

Contribution: A significant number of motor vehicle drivers in Lesotho have some form of visual impairment, with many not undergoing an eye examination before obtaining a driver’s licenses. If drivers are encouraged to have their eyes examined regularly, many visual function anomalies could be detected early and their vision would be corrected accordingly. The absence of effective screening methods for drivers in Lesotho could possibly be a contributor to the incidence of RTAs in the country, with the resultant negative socio-economic impacts. Therefore, it is recommended that visual screening of motor vehicle drivers should be included in the traffic laws in Lesotho.
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Introduction

Road traffic accidents (RTAs) are the leading cause of death among children and young adults between the ages of 15 and 29 years.1,2 Every year about 1.25 million people are killed or injured due to RTAs, leaving families and communities to deal with the negative consequences.3 It is estimated that about 1.25 million people are killed on world’s roads annually, with 50m people incurring nonfatal injuries.1 This presents a significant global health challenge. Road safety and road fatalities should be recognised as a major international public health issue, yet it rarely receives the attention it needs. The high number of RTAs constitutes a major public health and development concern3 because if countries do not work on road safety strategies, the cost of injuries and loss of life from RTAs will likely increase.

In 2010, the International Road Federation (IRF) set a goal to reduce road accidents by 50% in 2020 in European Union (EU) countries, with a further target of close to 0% by 2050.4 Efforts aimed at reaching these goals included safe road designs, as well as training of engineers and road builders on how to use new technologies. The World Health Organization (WHO) and the World Bank also entered a joint venture to fight this public health concern. Furthermore, the World Bank encouraged its borrowers to include road safety components within most of their highway and urban transport projects5 as RTAs may affect a country’s economy in a negative way.

Visual function is the measure of how well the eye and visual system performs.6 It may include, among others, visual acuity (VA), contrast sensitivity (CS), visual field (VF) and colour vision (CV). Among the human factors that contribute to safe driving, visual skills of a driver are considered important.7,8 It is estimated that about 95% of sensory information needed for driving is visual.9,10 Research has shown that drivers with good vision have an advantage as compared to those with poor vision and may therefore have reduced chances of being involved in RTAs.11,12

Most developed countries such as the United Kingdom, Australia and the United States require anyone who intends driving on public roads to meet certain minimum visual function requirements before issuance of a driving licenses or permit. Similarly, in South Africa, the only neighbouring country to Lesotho, there are stipulated minimum visual functions that motor vehicle drivers must meet to be issued with a driver’s licenses.13

Lesotho is a developing country enclaved by South Africa, with road transportation central to the movement of people and goods within, and across the borders of the country. It covers about 30 000 km2 area, with population of over 2m people, the majority of whom live in the capital, Maseru. The country is a member of the United Nations, African Union (AU), Commonwealth of Nations and Southern African Development Community (SADC).

The Lesotho Traffic Department, based in the capital city of Maseru, issues about 35 000 licenses renewals and 37 000 new licenses each year.14 Between 2012 and 2013, the number of RTAs in Lesotho increased from 2473 to 5538.15 In 2017, the number of RTAs were recorded as 4169. Fatalities from these accidents were 15.7% in 2013 and 16.4% in 2017.15 This rising incidence is of concern as RTAs have economic consequences for countries and socio-economic consequences for individuals.16 The highest percentage of fatalities (42.5%) from RTAs in Lesotho was observed in Maseru District,15 which is the economic capital. When reporting the causes of accidents, however, the Department of Road Safety focused primarily on reckless driving, driving under the influence of alcohol and ‘machinery failure’. There is no literature in Lesotho to ascertain whether impaired visual function may be a contributing factor to RTAs in Lesotho.

Several studies have been conducted on visual function for driving,7,11,17,18 which have all indicated that VA, CS, VF, and CV are important functions for driving which should be assessed before issuing drivers with driving licenses. Therefore, this study was conducted to assess the visual function of drivers in Maseru, Lesotho, in the absence of standardised national requirements for driving.

Methods

This cross-sectional study was conducted at the Traffic Department in Maseru, which is the main licensing centre in Lesotho. The study was conducted between May 2019 and August 2019. Informed consent was obtained from participants following a thorough verbal explanation on the procedures that were involved in the study.

A structured questionnaire was administered to licensed drivers presenting to the Traffic Department in Maseru during the period of the study. The questionnaire was designed to elicit demographic data, the history of participants’ health assessments, involvement in RTAs and factors related to safe driving. Visual function assessments were then performed by the researcher on all participants using tools as shown in Table 1. Visual functions tests were performed with visual correction where necessary.
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A total of 460 drivers participated in the study, using a systematic sampling technique where every third subject who presented at the Traffic Department to renew their driver’s licenses during the period of the study was selected.

For the purposes of this study, the refractive error definition was adapted from Refractive Error Study in Children (RESC) studies,19,20,21 where refractive error which ranged from 0.00 to ± 0.25 dioptre (D) was regarded as normal vision (emmetropia).

Myopia was classified as follows:


	Low to medium: −0.50 D up to −5.75 D

	High: −6.00 D or more



Hyperopia was classified as follows:


	Low: +0.50 D up to +2.00 D

	Medium to high: > +2.25 D



Astigmatism was reported as 0.75 D and more, where axis was in any meridian.

Refractive error was determined by using the PlenOptika handheld auto refractor. The test was done while the participant was seated on a chair, focusing on a target on the wall. The target chosen was a letter on the VA chart. To ensure that the results were valid, the measurement was taken in the same eye three times and average was taken. Refractive error was measured objectively and no subjective refraction was conducted due to time constraints.

Visual acuity was measured using LogMAR VA chart and was classified as follows22:


	Normal vision: 6/6 up to 6/9

	Mild visual impairment: 6/12 up to 6/15

	Moderate visual impairment: 6/18 up to 6/48

	Severe visual impairment: 6/60 or worse



The Ishihara 24-plate CV test was used to assess CV. As shown in Table 2, if 10 plates or more were read correctly, this was considered as a pass.23 If less than seven plates were correctly read, this was considered as a fail.
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Visual field was assessed using the Vision Disk, which is a type of arc perimeter. The temporal VF was assessed, as it was most relevant for driving. A pass was considered when a participant achieved 100 degrees8 or more (full field), and less than 100 degrees was considered a fail.

For CS, the Lighthouse Equivalent acuity (LEA) Symbols low contrast chart was used, and a pass was regarded as being able to read up to 6/12, while a fail24 was reported if the result was ≤ 6/15.

Participants were screened for any possible presence of ocular pathology which could impair their vision when driving. A Keeler ophthalmoscope was used for pathology screening. The test was done in a darkened room.

After the clinical assessment, examination findings were captured using a clinical data recording sheet adopted from a study conducted in Ghana.11 Data were captured in Microsoft Excel, using a double-capturing technique to minimise errors, and were analysed using Strata version 14.

Results

The study included 460 licensed drivers, of whom 64% were male, and the remaining 36% were female. The overall mean age was 42.90 years, ±10.35 with 66% of the participants being 36–39 years of age. The median age was 40 years (interquartile range [IQR] of 25–50 years).

Clinical assessment of visual function

Visual acuity

Overall, 70.87% of participants were found to have normal vision (6/9 or better in the eye with the best vision), while 134 participants (29.13) were found to have some degree of impaired visual function. Among those with subnormal VA, 0.75% had severe visual impairment.

Contrast sensitivity

Most of the participants (53.70%) passed the CS test (Table 3), achieving a result of up to 6/12 in the eye with the best vision. More than one-third (37.65%) reported wearing spectacles while driving. Among the participants who failed CS, about 57% reported that they wore spectacles while driving.
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Visual field

As shown in Table 3, almost all participants (99.6%) achieved a measurement of 100 degrees temporal, with only two participants failing the test.

Colour vision

Most participants (97.61%) also passed the CV test (Table 3), with only 11 participants (2.39%) failing the Ishihara test. Of those who failed, eight (72.73%) were men. Among those who failed the CV test, four male drivers reported being involved in RTAs.

Refractive error

More than one-third of the participants (38.91%) were found to have some form of refractive error to varying degrees. Of the 179 participants with refractive error, the majority had myopia (42.46%), followed by astigmatism (32.96%) and hyperopia (24.57%). Although myopia had the highest distribution, none of the participants had high myopia (more than −6.00 D). Of those who were hyperopic, almost 98% were classified as having low hyperopia (+0.50 D up to +2.00 D) and only one participant had moderate-to-high hyperopia (> +2.25 D).

The distribution of spectacle wear was assessed against refractive error type (Table 4), categorising these into myopia, hyperopia and astigmatism.
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The relationship between wearing spectacles and refractive error was statistically significant (p < 0.05) because most participants who had refractive error wore spectacles.

Ocular pathology

Most of participants (91.09%) had normal ocular health findings, with cataracts being the most identified pathology, found in 22 (4.78%) participants (Figure 1). One participant was suspected of having a lesion suspicious of squamous cell carcinoma of the conjunctiva, which was later confirmed through a laboratory report.
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Most participants (76.95%) reported that they had to undergo a general health assessment when they had their first licenses issued. This health assessment included an ‘eye examination’. However, this ‘eye examination’ was primarily a VA assessment. Medical doctors from both government hospitals and private practices were the most common practitioners who reportedly conducted these VA assessments, while some of the participants (12.05%) were unsure of the occupation of the person who had assessed their vision.

Factors related to safe driving

Factors relating to safe driving11 were investigated in this study. These included knowledge of traffic lights, difficulty driving at night, judging distances while driving and difficulty driving in foggy and rainy conditions. Knowledge of traffic lights was classified into, (1) knowledge of the basic colours of traffic lights (red, orange and green) and (2) the ability to identify the colours of traffic lights.

Most participants (98.26%) reported that they knew the basic colours of the traffic lights. However, 12 participants (2.61%) did not know the basic traffic light colours when asked to identify them, suggesting colours such as blue, black and white instead.

More than half of the participants (57%) reported difficulty while driving at night. On a Likert scale of 1 (poor) to 5 (excellent), all participants were asked to self-report their ability to judge distances between their car and the car in front of them when driving. Only a small percentage (4.13%) reported some level of difficulty in judging distance while driving.

When asked whether participants experienced any difficulty driving in foggy or rainy conditions, the majority (67.61%) reported no difficulty, while 5.43% of participants reported some level of difficulty when driving in foggy conditions.

Involvement in road traffic accidents

Almost half of the study sample (43.70%) reported having previously been involved in RTAs while driving, with the majority of these being male (65%). However, most of these participants (77.83%) felt that they had good vision for driving, with only 11.30% reporting that they felt they did not have good vision for driving. About 15% of those who were involved in RTAs had normal VA of 6/9 in the better eye.

History of spectacle wear

More than half of the participants (53.26%) reported that they did not wear spectacles when driving, or in general, despite 37% of these having previously been recommended to wear spectacles. Furthermore, 46.77% who reported being involved in RTA did not wear spectacles regularly when driving. Among the participants with poor VA, 32.8% wore spectacles when driving, while 28.5% did not wear spectacles when driving. Also, 29.13% of participants who had mild-to-moderate visual impairment did not use spectacles.

Discussion

The aim of the study was to assess the visual function of motor vehicle drivers in Maseru, Lesotho, to determine whether drivers possess adequate vision for driving since there are no clear national driver screening requirements in place. Most of the drivers in this study reported having some form of vision assessment prior to the initial issuance of their driving licenses. However, this assessment consisted primarily of a VA measurement and did not include other important aspects such as VF which is included in visual assessment of drivers in other countries. The VA assessments were reportedly not standardised, with different health personnel conducting this test at the hospitals and private practices and in different ways.

Although most participants felt they had good vision for driving, it is concerning that 11% felt that they did not have good vision for driving. Among those who felt they had good vision for driving, 35% passed VA test while about 43% failed VA test. It is even more concerning that while participants acknowledged their possible compromised visual status, they continued to drive, potentially posing a safety risk to themselves and others on the road. This is similar to findings in a study that investigated reasons why people continued to drive when they could not see clearly.25 The participants reported that they felt they were not obliged to drive with spectacles.25 In Lesotho, it could possibly be because optometry is still a developing profession so there is a lack of awareness of the importance of good vision in general, as well as the lack of regulations in Lesotho that prohibit drivers with poor vision from driving.

Of further concern is that almost one-third (29.13%) of participants who had mild-to-moderate visual impairment did not use spectacles. While the reasons behind participants not wearing spectacles were not investigated in this study, this finding suggests that interventions are needed to educate the public about the importance of good vision for driving, as well as the need for routine eye examinations and wearing corrective visual devices, especially when driving. Drivers in this study who did not wear spectacles (23.48%) reported having been involved in RTAs. This could possibly be due to some degree of visual function impairment, which is usually the main reason for recommended spectacle use in clinical practice.

While most participants achieved a VA of 6/9 in the better-seeing eye, which is the minimum requirement for driving in most countries, the finding that almost one-third had VA worse than 6/9 and one person had VA worse than 6/60 in their eye with the best vision is very concerning. Furthermore, half of the drivers with myopia did not wear any form of visual correction, despite their visual impairment (Table 5), which is a concern as myopia compromises driving at night.7 These findings are similar to those which have been reported in a study conducted in Nigeria.26,27 Participants with poor VA potentially have difficulty driving as they may experience challenges detecting potential hazards, as emphasised by other authors.28 Drivers with reduced VA could also have challenges in performing tasks such as reading road signs, during both daytime and nighttime driving. Furthermore, their ability to judge distances while driving could also be affected by the reduced VA.29 While the relationship between VA and RTAs was not statistically significant in this study (p > 0.26), it was almost similar to findings in a study done in Nigeria,30 where researchers found that visual impairment was not statistically associated with occurrence of RTAs. This does not take away from the importance of implementing comprehensive visual assessment of drivers in Lesotho as it would promote safety on the roads.11 Furthermore, while the results may not be statistically significant, there is a clinically significant association between VA and visual function,31,32 which is important to note, because good VA enables drivers to have good vision for driving.
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Although CS function is not included in drivers’ vision testing in many countries, it has been found to be associated with history of RTA involvement.33 Therefore, it was a visual function test of interest in this research. In California, participants who failed the CS test were more likely to be involved in RTAs than those who passed the test.34 In this study, more than half of participants (57%) who failed CS reported that they wore spectacles while driving, suggesting that wearing spectacles benefits drivers with CS function impairment, and therefore this study recommends that CS be included as one of the visual function tests for drivers.

Almost all the participants (99.6%) achieved a measurement of 100 degrees temporal VFs in the eye with better vision, which is above the minimum requirement for driving in most countries. However, routine screening may still be necessary to identify those who may develop reduced VF, which is associated with acquired conditions such as glaucoma. Most of the research which has assessed the relationship of VF defects and involvement in RTAs has been conducted on drivers with glaucoma.35,36 The tests used were also more comprehensive, rather than those used in screening processes. It has been found that drivers with advanced glaucoma had a higher chance of being involved in RTAs35 than drivers with normal vision. It has also been found that drivers with glaucoma were significantly less safe on the road and made more errors while driving.36 Although the current study found that less than 1% of participants had reduced temporal VF, it is important that VF assessments should be done among drivers in Lesotho as there may be drivers with incipient or advanced glaucoma on the road. Visual field defects could also affect driving abilities and put the lives of other road users in danger.

Of the 11 participants who failed the CV test, most (72.73%) were males. Among the drivers who failed the CV test, four male drivers reported being involved in RTAs. Other authors37,38 confirmed that CV defects may compromise safe driving due to difficulty in identifying road signs and seeing traffic lights. In this study, the prevalence of CV defects was found to be lower than in studies done in Nigeria30,38 where Ishihara CV plates were also used. However, even though CV is important in driving, it is not included among the visual function tests for drivers in many countries. It is therefore recommended that CV should be included among visual function tests for drivers.

The prevalence of refractive error amongst drivers in this study (38.91%) was found to be like that in Ghana.11 With regards to the link between refractive error and driving, drivers with refractive error are more likely to be involved in RTAs as compared to those without refractive error.39,40 In this study, just over one-third of the drivers with refractive errors reported to have been involved in RTAs. A significant percentage of participants with refractive error in this study reported that they do not wear spectacles while driving. Uncorrected refractive error could also contribute to difficulty driving at night, blurred vision, difficulty judging distance while driving and some level of impairment when driving in conditions such as rain and fog.41 This could imply that even if the drivers’ vision is assessed and spectacle correction recommended, they may not actually wear the corrective devices, resulting in compromised vision when driving. It is therefore recommended that the importance of having good vision when driving, with or without visual correction, should be emphasised in any road safety campaigns in Lesotho. The country would also benefit from eye health promotion campaigns.

The findings of participants who reported to have been involved in RTA (44%) in this study are slightly higher than findings of other studies done in Nigeria30 and Ghana.11 This could possibly be because of the climatic differences in the three countries since the participants in Lesotho, which is a mountainous country, reported to have been involved in RTA in foggy or rainy conditions. It has also been shown that 13.92% of participants who reported a history of RTA had reduced VA and 18.7% had some form of refractive error. These results are similar to studies conducted in India41 who found the prevalence of refractive error to be just above 18% in the sample they used in their study. Similarly, other studies also found a relationship between the incidence of RTAs and reduced VA.42 This indicates that visual impairment poses a road safety hazard among motor vehicle drivers. It is therefore important to ensure that all the drivers should possess good vision.

While most participants in this study did not have identifiable ocular pathology that could impair their vision for driving, cataracts, which were found in about 5% of the participants, have a significant impact on one’s quality of vision and their ability to see clearly while driving. Cataracts were also found to be the most common cause of poor vision in Nigeria43 with glaucoma the second.44 Cataracts are an unnecessary, preventable cause of visual impairment in Africa,45,46 followed by glaucoma44,45,46,47,48,49,50 of which Lesotho is part. In this study the prevalence levels of both cataracts and glaucoma were lower than in Nigeria,30 which were 14% and 11.5%, respectively. There could, however, be more drivers in Lesotho with undetected ocular pathology or other serious medical conditions such as that detected in one participant found to have a lesion suspicious of squamous cell carcinoma of the conjunctiva. Therefore, if the vision of drivers is assessed regularly by the appropriately trained personnel, such serious medical conditions could be detected and treated early, promoting the visual health of the population and safety of all road users.

Conclusion

In general, the drivers in Maseru, Lesotho, were found to have good visual function, despite the absence of clear, standardised vision screening procedures for driving. However, it is important for drivers’ vision to be assessed prior to issuance or renewal of licenses in Lesotho so that visual function problems in drivers can be identified early and appropriate intervention can be taken to reduce any potential risks to road safety and road users. Standardised, comprehensive driver screening will also serve to promote and improve the eye health of Lesotho’s population. It is further recommended that CS and CV be included in visual function screening requirements for drivers in Lesotho, in addition to VA and VF. The results of this study suggest that it may be important to include these tests in drivers’ vision screening processes, considering the local context, specifically Lesotho’s topography and road transportation usage. Furthermore, eye health promotion activities are needed in the country so that the general population understands the importance of good vision, as well as wearing corrective spectacles, both for their personal benefit and for the safety of road users when driving.

There is also a need for greater awareness around the importance of visual assessment for drivers to ensure adequate visual function of drivers in Lesotho as well as the general population. Finally, regulating screening processes and visual function standards in Lesotho could potentially reduce RTAs and minimise the related economic impact in the country.
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FIGURE 1: Ocular pathology findings.
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TABLE 1: Visual function tests and tools used.

isual function test Assessment tool
VA LogMAR VA chart
cs LEA Symbols low contrast chart
cv Ishihara 24-plate
VF Vision Disk
RE PlenOptika handheld auto refractor
Pathology screening Keeler Ophthalmoscope

VA, visual acuity; CS, contrast sensitivity; CV, colour vision; VF, visual field; RE, refractive
error; LEA, Lighthouse Equivalent acuity.
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TABLE 2: Pass and/or fail criteria for visual function tests.

Test Tool Pass criteria Fail criteria
Colour vision Ishihara 24-plate 10 plates and more 7 plates and less
Visual field Vision disk 100 degrees and Less than 100 degrees
more temporally  monocularly
Contrast sensitivity LEA symbols Upto 6/12 Less than or equal
t06/15

LEA, Lighthouse Equivalent acuity.
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TABLE 3: Visual function test results (%).

Test Passed (%) Failed (%)
VA 70.87 29.13
cs 53.70 46.30
VF 99.60 0.40
cv 97.61 2.39

CS, contrast sensitivity: CV, colour vision; VA, visual acuity; VF, visual field.
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TABLE 4: Refractive error findings.

Refractive error %
Myopia 4246
Astigmatism 32.96

Hyperopia 24.57
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TABLE 5: Proportion of drivers with refractive error who wore spectacles.

Refractive error Yes (%) No (%)
Myopia 50.0 50.0
Hyperopia 63.6 36.4

Astigmatism 59.3 40.7





