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ABSTRACT 

 

Background: The photo stress recovery time test is a clinical technique used to test the 

functional ability of the macular. This results in a visual acuity decrease after exposure to 

light as the light bleaches the photoreceptors. Photo stress recovery time is used to 

differentiate post-retinal and macular abnormalities, whereby people with the macular disease 

tend to have longer photo stress recovery times whilst those with the optic nerve disease are 

not affected. It is independent of visual acuity, pupil size, and ametropia, but it increases with 

age. In drivers, flashlights from oncoming cars result in a transient drop in visual acuity for a 

duration dependent on the ability of visual pigment regeneration. This can affect driving at 

night and possibly lead to road traffic accidents (RTAs). 

The study is to determine the photo stress recovery time for commercial drivers and its 

impact on road traffic accidents in Bindura. 

Method: This is a cross-sectional descriptive study designed, accompanied by structured 

questionnaires to gather information from participants at the Bindura Vehicle Inspection 

Department and other various places. A routine clinical eye examination was conducted on 

every participant and photo stress recovery time was also done without spectacles. A sample 

of 250 participants enrolled were only commercial drivers with valid licenses. The test was 

conducted both monocularly and binocularly with a direct ophthalmoscope, a stopwatch, a 

pen-torch, lux meter, and a Snellen chart. 

 Results: The study found that 92.8% of the participants were males and most of them had a 

secondary school level of education (73.6%). Most of the participants had Class 2 driver's 

licenses (64.8%) and there were not officially registered. Most of the participants had good 

eyesight (70.4% and 63.2% did not complain of reduced distance and near vision, 

respectively), and only a few complained of mild glare sensitivity (49.2%) and photophobia 

(57.2%). There was a significant increase in photo stress recovery time with age (20-

29years>15sec and 40-49years<15sec. There was no association between photo-stress 

recovery time, and the occurrence of road traffic accidents (p=0.18) and gender (p=0.594). 

Most road traffic accidents (p<0.05) were a result of machine failure and poor road structures. 

Conclusion: Photo stress recovery time has no impact on the occurrence of road traffic 

accidents; however, it increases with increase in age. The prevalence of road traffic accidents 
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due to machine failure and poor roads needs to be addressed to improve the quality of life of 

drivers and their passengers. 

Keywords: photo stress recovery time test, road traffic accidents 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

 

This chapter introduces the study of photo stress recovery time test and its impact on the 

incidence of road traffic accidents among commercial drivers in Bindura. It describes the 

background and justification for this study, defines the problem which influenced the 

researcher to research the area, describes the significance of this study concerning optometry, 

and concludes with definitions of terms to be used in this study. 

1.2 Background of the study 

 

According to Bishwash et al., (2020), the photo stress recovery time test is a psychophysical 

method in which prolonged exposure to light leads to insensitivity and loss of vision. This is 

because dark adaptation takes time to regenerate visual pigments, to restore visual sensitivity 

to its original state (Chidi-Egboka et al., 2016). The photo stress recovery time involves 

exposing the patient’s eye to light for a minimum of 10 seconds (monocularly) after taking 

their visual acuity according to Chidi-Egboka et al., (2016). The time taken for the patient to 

be able to read any three (3) letters above the best line of visual acuity is measured using a 

stopwatch, as claimed by Omokhua & George, (2010) is the recovery time. Recovery time is 

dependent on the time taken by the photoreceptors to re-synthesize the retinal pigment 

epithelium after bleaching, returning sensation according to Margrain & Thomson, (2002). 

The photo stress recovery time is used to easily detect and distinguish the causes of reduced 

vision, measure, functional ability and performance of visual pigments, and monitor the 

progression of diseases such as Age-Related Macular Degeneration and Glaucoma as 

reported by Horiguchi et al., (1998). Some studies have shown that in patients with 

maculopathy when exposed to bright lights, vision recovery is very slow despite having 

normal visual acuity following Hammond et al., (2013). 

Extended recovery time imposes severe danger to commercial drivers when an opposing car 

flashes bright headlights (Chidi-Egboka et al., 2016), this results in a dramatic drop in vision 

due to the light bleaching effect of the retinal pigments, leading to road traffic accidents. 
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Use of the road as a mode of transport is the most common and easiest worldwide according 

to Bener et al., (2009). Despite being the cheapest, it has been recorded to have a lot of 

accidents and injuries, especially in developing countries according to Hyder et al., (2012). 

Worldwide, the total number of road traffic accidents remains unacceptable, with at least 1.2 

million lives lost per year reported by Peden (2004). Studies have proven that the effect of 

glare and field loss on drivers has increased the chances of road traffic crashes following 

Piyasena et al., (2021). 

Road transportation looks at the system as a whole comprising of the road, road user, and 

vehicles. Zimbabwe is experiencing an increase in motorization due to emerging better ways 

of procurement and shipping in e-procurement according to Dzuke & Naude, (2015), while 

roads have deteriorated resulting in increased road accidents. In Zimbabwe, motorization 

appears to be increasing, while at the same time road traffic accidents are rising briskly due to 

deteriorated roads, traffic law violations, reckless driving, and damaged vehicles,  with an 

85% fatality rate reported by Muvuringi, (n.d.). Road transport safety is a shared 

responsibility among the following: government, law enforcers, and health professionals as 

claimed by Peden, (2004). Although drivers in Ghana are required to pass an eye test before 

being permitted to acquire a driver’s license, many commercial drivers still drive with poor 

vision as reported by Boadi-Kusi et al., (2016), which is also applying to Zimbabwe. This is 

due to systemic flaws in Zimbabwe’s government that permit some drivers to obtain licenses 

despite having poor vision as claimed by Mangwaya, (2022). 

Despite the significant influence of photo stress recovery time in differentiating between 

retinal and post-retinal disease (Omokhua & George, 2010), its impact on RTAs is of major 

concern in this study. 

 

1.2 Problem statement 

 

WHO (2022) report, shows that road traffic deaths in Zimbabwe, among other neighboring 

countries, is very high with a mortality of 35 per 100 000 and also brings about the issue of 

unlicensed drivers as one of the causes of road traffic accidents. The impact of the slacked 

system on the road sector increases the risk of dangerous conditions on the roads according to 

Mangwaya, (2022). Most road traffic accidents occur due to a lack of standard infrastructures 

such as roads and bridges, lack of severe penalties, for lawbreakers for example speeding, 
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and misjudgment of distance by the driver as reported by Gopalakrishnan, (2012). Driving 

with poor eyesight can potentially cause accidents due to insufficient testing of visual 

functions before acquiring a driver’s license according to Mangwaya, (2022). 

Oncoming car lights offer a serious annoyance to drivers and limit vision when driving at 

night. If one has underlying medical conditions like cataracts which produce glare, these 

difficulties are exacerbated according to Chidi-Egboka et al., (2016). When nighttime drivers 

are exposed to bright light, their vision is transiently reduced; in eyes with healthy macular 

and photoreceptor function, this is quickly restored. While it is known that these factors 

influence photo stress recovery time, they may also affect drivers’ propensity to be engaged 

in RTAs while driving at night.  

The main part of this study is to estimate photo stress recovery times for commercial drivers 

in Bindura and correlate those results with road traffic accident occurrences. 

1.4 Aim of the study 

 

To determine photo stress test recovery time among commercial drivers and its impact on 

road traffic accidents in Bindura. 

1.5 Objectives 

  

 To measure the normative photo stress recovery time among commercial drivers in 

Bindura- Zimbabwe. 

 To determine any correlation between photo stress recovery time and the likelihood of 

RTAs occurrence among commercial drivers in Bindura. 

 To determine any correlation between the driver's age and photo stress recovery time. 

 

1.6 Significance of the study 

 

The results of this study will help the transport and vehicle department understand how the 

photo stress recovery time test affects driving performance on the road. Additional tests that 

assist in decreasing the incidence of RTAs will be helpful given that the number of accidents 

is increasing on an annual basis. Currently, drivers in Zimbabwe must have a valid driver’s 

license, be at least 16 years old, have at least five years of experience, and have their eyesight 
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evaluated by being randomly instructed to read a license plate from a distance. Correcting 

eyeglasses are not prohibited according to the Constitution of Zimbabwe, (2013). According 

to Chidi-Egboka et al., (2016) drivers are required to have a visual acuity of 6/12 or better. If 

photo stress recovery time proves to be an important factor in the occurrence of RTAs, then 

we can recommend spectacles or spectacles with special coatings for drivers who may not 

even have refractive errors. This can help reduce the impact of glare and reduce RTAs. 

1.7 Conclusion 

 

The previous section focused on the research study’s introduction highlighting the need for 

the study, its objectives, and its importance. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

 

This chapter focuses on a thorough assessment of the literature in investigating the effect of 

photo stress recovery time tests on road traffic accidents. It will include reviews of the 

literature from the entire world, Africa and Zimbabwe. Google Scholar, Pub Med, Research 

Gate, Newspapers, and the BUSE Digital Library are some information sources that were 

used to find information from books, articles, and journals. Several significant search terms 

were utilized, including "photo stress recovery time," "road traffic accident rate," "Bindura 

road traffic accidents," and many others. 

2.2 Global Review 

 

This section focuses on research done on continents other than Africa. The review detailed 

the goals of the researchers, the individuals who participated in their investigations, and their 

conclusions. 

2.2.1 Photo stress recovery time 

 

Photo stress is a clinical technique that involves exposing the eye to intense light, typically 

using an ophthalmoscope, and the amount of time it takes for visual acuity to return is 

recorded, it is used to distinguish retinal and post-retinal disease in which macula diseases are 

indicative by a delayed recovery time as reported by Margrain & Thomson, (2002). 

According to Chande et al., (2020) photo stress recovery time is used to analyze macula 

function specifically the central sensitivity function in individuals who tested negative for 

diabetes mellitus.  The decrease in visual acuity is due to the photoreceptors' bleaching effect 

which wears off depending on the rate of the photo-pigment regeneration according to 

Margrain & Thomson, (2002).  PSRT varies with age, eye disease for example glaucoma, and 

medications like alcohol according to Margrain & Thomson, (2002). Some studies do agree, 

like Omokhua & George, (2010), that, there is a significant relation between PSRT and age.  
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Severin et al., (1966) stated that there is a prolonged PSRT result with an increase in age, 

however it disapproves with Bishwash et al., (2020) who reported that there is no association 

between the two variables. Therefore, this gives an uncertain relationship between PSRT and 

age. 

Glaser et al., (1977), Natsikos & Dean Hart, (1980), and Stringham et al., (2016) all agree 

that diseases like retinitis pigmentosa, macula drusen, cystoid macular edema, and central 

serous retinopathy delay PSRT. In a general eye exam, the PSRT test is often not undertaken 

because the methodology is not standard and lacks sources of variability according to 

Margrain & Thomson, (2002). According to Natsikos & Dean Hart, (1980), PSRT for two 

eyes is generally accepted to be the same for an individual, differences arise from the use of 

various procedures, although they rarely last longer than 80seconsds. The  PSRT test was 

performed using an ophthalmoscope pointed into one eye, while the other was occluded for 

30 sec at 5cm nasally, and recovery time was then recorded after one participant read the 

Pelli-Robson chart, according to Chande et al., (2020). Natsikos & Dean Hart, (1980) used a 

Zeiss fundus camera, and Glaser et al., (1977) used a pen torch for 10 seconds to generate 

photo stress stimulus. Sherman & Henkind, (1988) to standardize the PSRT test introduced a 

scotometer as a measurement tool to determine the effect of PSRT on birth control effects.  

Quantifying PSRT is crucial, especially at night when light exposure might temporarily 

impair vision, because dark conditions lengthen reaction and stopping time as reported by 

Alzahrani et al., (2019). Blue-blocking lenses have a lot of benefits, however, they impair 

contrast sensitivity and reduce PSRT, according to Alzahrani et al., (2019). Alzahrani et al., 

(2020)  reported an increased photo stress recovery time with aging. According to Chande et 

al., (2020) the reduction in contrast sensitivity function also delays PSRT in patients with pre-

diabetes mellitus, which can be used as an early diagnosis of diabetes mellitus and 

microvascular changes.  

2.3 African review 

 

This section explores studies undertaken in Africa; it comprises of the objectives of the 

research, the subjects that were part of it, the conclusions are drawn from the findings, and 

the participants in the study. 

2.3.1 Photo stress recovery time 
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In Nigeria, the photo stress recovery time test was the subject of two investigations, which 

concluded that it was a method for evaluating macular function that is psychophysical and 

results from exposure to light that bleaches photoreceptors according to Chidi-Egboka et al., 

(2016) and Omokhua & George, (2010). Extended photo stress recovery time is due to a 

setback in the regeneration of photoreceptors as stated by Chidi-Egboka et al., (2016) who 

also reported that the test is mainly to differentiate the cause of decreased visual acuity that 

could be due to lesions on the optic nerve or from the macular disease. Omokhua & George, 

(2010) stated that the test also assesses the performance of rods and cones. A study was 

conducted to determine the effect of age on PSRT randomly on a sample aged between 11 

years and 70 years in Nigeria Omokhua & George, (2010) and the participants were cleared 

of abnormalities related to the eyes. A pen torch was used to shine light into the eye for 10 

sec; when the individual was able to distinguish either one or two optotypes above the best 

line of visual acuity on the Snellen chart or tumbling E, the recovery time was immediately 

recorded according to Chidi-Egboka et al., (2016) and Omokhua & George, (2010). 

Participants using spectacles had to lower them to cut off reflections and then immediately 

place them back after the light exposure as reported by Chidi-Egboka et al., (2016). 

According to Omokhua & George, (2010) PSRT results distribution was positively skewed, 

with males having a high PSRT of 25.77±12.49 sec compared to females with 25.04 

±11.83sec. Omokhua & George, (2010) reported that regaining vision and contrast sensitivity 

after light exposure is dependent on the functional relationship between photoreceptors and 

retinal pigments epithelium.  The broad variation in PSRT results was because of different 

methods used to assess visual acuity, and light intensity, including the population used and 

the marked end point as reported by Omokhua & George,( 2010). The researcher had to grasp 

the top eyelid to avoid blinking to minimize inaccuracies, and the pen torch batteries had to 

be charged after every 15 participants to maintain the same level of intensity as claimed by 

Omokhua & George, (2010). 200 participants took part in the study and those with ages 

above 40years showed significantly high PSRT results providing an association between 

PSRT and age as reported by Omokhua & George, (2010). 

Chidi-Egboka et al., (2016) conducted a research to assess the distribution of delayed PSRT 

about age, visual function, and driving safety due to the increase in road traffic accidents over 

the past years in Nigeria. According to Chidi-Egboka et al., (2016), Bruch's membrane 

(choroid), which is independent of the optic nerve, is responsible for the regeneration of 

vision following light stress. Glaucoma, which affects ganglion cells, can also contribute to a 
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longer recovery process following Chidi-Egboka et al., (2016). The study conducted used the 

same method as the Glaser technique stated by Glaser et al., (1977), and revealed that age, 

driving safety and visual field do not correlate with PSRT, however, there is a relationship 

between visual acuity and color recognition. 

2.4 Road traffic accidents and driving requirements review 

 

The ability of a driver to correctly judge distance is an appreciation of stereopsis which is 

essential for driving safety; drivers with diminished vision tend to have challenges 

overtaking, estimating distance, and changing lanes resulting in road traffic accidents (RTAs) 

as reported by Boadi-Kusi et al., (2016). Driving is a very complicated task that takes up 95% 

of all senses, mostly considered a visual task. Hence every country has its standard driving 

requirements for both private and commercial drivers according to Adewole et al., (2021). In 

the United States, there are strict standard visual requirements for commercial licensing, and 

restrictions are based on vision test outcomes following Steinkuller, (2010). Zimbabwe’s 

standard requirements for commercial driving include a valid driver's license, a minimum of 

25 years of age with 5 years’ experience behind the wheel, authorization of route from police, 

and a medical report from a general practitioner according to the Constitution of Zimbabwe. 

For one to get a driver's license they are required to have good visual acuity and a normal 

field of view (Chidi-Egboka et al., 2016). Some studies have reported that people with poor 

visual functions are less likely to be involved in accidents, however, other visual impairments 

can influence accidents according to Mäntyjärvi et al., (1999). Refractive error is the most 

common eye problem which is associated with poor vision, in which poor eyesight is 

associated with RTAs following Kumar et al., (2022). A large number of people in 

Zimbabwe have an uncorrected refractive defect, which may be readily fixed with simple, 

inexpensive eyewear, but their services are unavailable for correction as reported by Tagoh et 

al., (2020). 

A population of 1.2 million has been reported to have died from road traffic accidents and 

injuries, (Peden, 2004). The Transport Safety Council of Zimbabwe (TSCZ) produced 

statistics showing trends of road traffic accidents, there was a rapid increase in road traffic 

fatalities of 35% between 2010 which is approximately 1300 casualties, and 2000 casualties 

in 2019. Zimbabwe is reported to have a rate of 20.8% road traffic accidents which is very 

high and has claimed precious lives and destroyed properties worth millions of dollars as 
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reported by Mangwaya, (2022).  Other studies have reported that many drivers in Harare are 

short-sighted and this has resulted in many road traffic crashes as reported by (Tsiko, 2018). 

According to the Transport Safety Council of Zimbabwe, the causes of road traffic accidents 

are congestion on narrow roads, disregarded road rules and lack of care between two parties 

that is the driver and pedestrian, negligence, driving under the influence of alcohol, and 

dilapidated roads. According to Chidi-Egboka et al., (2016) there was no association between 

the incidence of RTAs and PSRT using the Chi-square test. Since glare bleaches the 

photoreceptors and reduces the ability to recognize objects it can cause road accidents (J et 

al., 2002). 

2.5 Conclusion 

 

The literature clearly shows that age, eye diseases, and medication affect photo stress 

recovery time, but the studies are few. A delay in PSRT is very dangerous to the driver since 

it can lead to accidents, while Zimbabwe has a record of a high rate of RTAs. The effect of 

photo stress on the population recuperation time has not been studied in Zimbabwe, 

according to studies. This study will broaden the body of knowledge in Zimbabwe and help 

the profession of optometry gain broader acceptance. This study will contribute to the body 

of information or research evidence in Zimbabwe and aid in the development of future policy 

directives intended to lower RTAs on Zimbabwean roads. 
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CHAPTER 3 

METHODOLOGY AND MATERIALS 

3.1 Introduction 

 

This chapter outlines the research strategy used to estimate the time it takes for commercial 

drivers in Bindura to recover from photo stress. This included information about the study's 

design, sample and sampling method, inclusion and exclusion criteria, study instrument, 

strategy for the data collection process, and the technique used for data analysis. The ethical 

clearance required for the study's ethical conduct is also included in this chapter. 

3.2 Study setting 

 

The study was carried out at the Bindura Vehicle Inspection Unit, Bindura Winders, a few 

small businesses that moved mining ores around the town, and other modestly sized 

established locations that dealt with moving people from one location to another. The 

location was Bindura, which is 87 kilometers to the northeast of Zimbabwe’s capital city of 

Harare. 

3.3 Study design 

 

 A descriptive cross-sectional design was used for this investigation. A cross-sectional 

descriptive study design is a form of observational study that analyses data obtained from a 

population, it is mostly used because it is quick, easy, and inexpensive to carry out according 

to Setia, (2016).  

3.4 Study period 

 

The study was conducted from the end of July 2022 to September 2022. 

3.5 Study population 
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The study populations were Bindura commercial drivers registered and unregistered with the 

Council of Zimbabwe in Bindura. 

3.6 Sampling method 

 

The study participants were selected through a purposive sampling technique. Participants 

who met the inclusion criteria and consented to participate in the study were selected until the 

required participants were reached. 

3.7 Study sample  

 

The sample size was calculated using Slovin's formula below: 

n=
𝑵

𝑰+𝑵𝒆𝟐
 

n=sample size 

N=Total number population of commercial drivers in Bindura (600 estimate) 

e=margin of error 

n=
600

1+(600(0.05)(0.05)
 

n=240 

The study had a minimum target of 240 participants for the research. 

3.8 Inclusion criteria 

 

1. Participants, who are commercial drivers, had driver's licenses. 

3.9 Exclusion criteria 

 

1. Participants who will be unwilling to participate. 

2. Drivers that used sleeping medication or have difficulties sleeping. 

3.10 Study instrument 
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A handheld ophthalmoscope was the research instrument adopted for the study. The 

following steps were taken to determine the photo stress recovery times. 

1. Introducing the participant and the researcher. 

2. The individual receives a thorough description of what will occur throughout the 

photo-stress recovery examination, if he/she consents the researcher proceeds. 

3. Compile the participant’s medical and driving history anonymously. 

4. Use a PD rule to measure and record the far and near pupillary distances.  

5. The participant is told to place himself/herself 4 meters away from the Snellen chart 

and read the letters while their left eye is covered. 

6. After recording this, the individual is told to look directly into the light for 10 

seconds, during which time the macula is exposed to light. 

7.  The patient is told to read any three letters that are three or more above the line of 

best visual acuity as soon as the light is removed. 

NB: Participants who use eyeglasses are encouraged to take them off before having light 

shone into their eye(s).  

8. The participant’s time reading the letter on the chart immediately following light 

exposure to the eye is timed using a stopwatch.  

NB: Record and repeat the process when both eyes are open and with the left eye. 

9. Take notes, and repeat the process while both eyes are open. 

10. The internal and external structures of the eye are examined with an ophthalmoscope, 

and this is also documented.  

11. The pen-intensity torch is checked using a lux meter, and after using it on 15 subjects, 

the battery is recharged. 

3.11 Data collection  

 

A four-section questionnaire was used to gather the data. The participants’ demographic 

information was collected in the first part of the survey, which was also self-administered. 

The participants' reports of ocular symptoms were collected in the second section, driving-

related questions were asked in the third section, and statistical variables were measured and 

recorded in the final section. 
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3.12 Data analysis 

 

Data collected from the participants was analyzed using IBM Statistical Package for Social 

Sciences (SPSS) version 24 and JASP [JASP-Team, 2022].  The data entered into these 

packages was computed in frequencies, percentages, and proportions. The Chi-square test 

was performed to compare variations in PSRT and other variables such as gender and age 

groups. They were also used to indicate where there was a substantial significant difference 

between the variables.  

3.13 Ethical consideration 

 

Ethical approval was obtained from the Bindura University of Science Education Ethics 

Committee with approval number 0027/2022. An authorization letter was also presented from 

the Ministry of Transport and Infrastructures Development. To avoid injury to the 

participants and curb the spread of Covid-19, ethical considerations were followed and 

thorough sanitization of the workplace was done respectively. Participation in the study was 

not compulsory and participants were free to leave at any moment; the participants were 

given informed consent which had all descriptions of the study. Information of the 

participants was anonymized to ensure the privacy and confidentiality of the data collected. 

See Appendix 1 and Appendix 2.  
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CHAPTER 4 

RESULTS 

4.1 Introduction  

 

This chapter presents the results of the analysis conducted in the research on photo stress 

recovery time and its influence on the incidence of RTAs among commercial drivers in 

Bindura. The chapter presents the demographic characteristics of the participants, distribution 

of photo stress recovery time, and significance testing to determine the association between 

the variables measured. The results are presented in line with the study objectives with the 

use of tables and graphs. 

4.2 Demographic characteristics of commercial drivers 

 

A total of 250 commercial drivers took part in the study and were aged between 22 and 67. 

Overall 232(92.8%) of the participants were males and 18(7.2%) were females. The mean age 

for participants was 38.28±10.026. Chi-square test was conducted to determine the 

association between PSRT and gender and showed that there was no such association. X2 (4, 

N = 250) = 2.785, p = 0.594, V=0.573)   

The bulk of the participants was between the ages of 30-39years (n=84, 33.6%), followed by 

40-49years (n=65, 26%) and those <29 (n=64, 25.6%). There was a significant gender 

difference (p<.001) and age group (p<0.05) distribution among the participants. Of the 

participants, most had secondary school qualification (n=184, 73.6%) followed by tertiary 

(n=37, 14.8%), vocational (n=18, 7.2%), the least was primary education (n=11, 4.4%) and 

there was hardly anyone without any form of education. Most of the participants had 15 years 

(24.8%) and 10 years (24.4%) of experience behind the wheel and the majority had Class 2 

(64.8) driver's licenses Table 4.4. Table 4.1 shows the distribution of demographics of the 

participants in the study. 

Table 4.2: Demographics profile of the commercial drive 

Variable  Level  N Frequency  Percentage  Proportion  P-value  

Age groups ≤ 29 250 64 25.6 0.256 0.019 

 30-39 250 84 33.6 0.336 <.001 

 40-49 250 65 26.0 0.260 0.013 

 50-59 250 27 10.8 0.108 1.000 
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 ≥60 250 10 4.0 0.040 1.000 

       

Gender  Male   232 92.8 0.928 1.000 

 Female   18 7.2 0.072 <.001 

       

Level of 

education  

Primary  250 11 4.4 0.044 1.000 

 Secondary  250 184 73.6 0.736 <.001 

 Tertiary  250 37 14.8 0.148 1.000 

 Vocational 250 18 7.2 0.072 1.000 

       

 

4.3: Mean distributions 

 

Table 4.3.1: Summary statistics of variables measured. 

Variable  N  Minimum  Maximum  Mean  Std. 

error of 

the 

mean 

Standard 

deviation 

PD at near  250 59 71 65.532 0.149 2.360 

PD at far 250 62 74 68.388 0.144 2.283 

       

PSRT OD 250 4 26 15.044 0.261 4.127 

PSRT OS 250 5 29 14.999 0.282 4.457 

PSRT OU 250 3 16 8.799 0.153 2.413 

       

VA@ near 

OD 

(logMAR 

N) 

250 0.10 0.80 0.286  0.219 

VA @ near 

OS 

(logMAR 

N) 

250 0.10 0.80 0.286  0.224 

VA @ near 

OU 

(logMAR 

N) 

250 0.10 0.80 0.282  0.219 

VA OD far 

(logMAR 

N) 

250 0.00 1.00 0.090  0.146 

VA OS far 

(logMAR 

N) 

250 0.00 0.60 0.084  0.124 

VA OU far 

(logMAR 

250 0.00 0.60 0.075  0.112 
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N) 

 

The maximum and minimum pupillary distances at far were 74±2mm and 62±2mm and at 

near were 71±2mm and 59±2mm respectively. The average photo stress recovery time for the 

right eye was 15.04±4.10sec; 15.00±4.50sec left eye and 8.80±2.40sec both eyes. The mean 

near visual acuity for the right and left eye was 0.286±0.224logMAR and for both eyes was 

0.282±0.219logMAR. The mean distance visual acuity for the right eye was 

0.09±0.146logMAR; 0.084±0.124logMAR left eye and both eyes were 0.075±0.112logMAR. 

The average PSRT results were highest among 50-59years, age groups with 16.48±4.60sec 

left eye, 16.50±3.90sec right eye, and 9.67±2.50sec for both eyes. The Chi-square test results 

show that there was a statistically significant difference between age groups and PSRT 

measured for the right eye (p = 0.042) but no association was observed for the left eye 

(p=0.446) and both eyes (p>0.05) shown in the table below. 

Table 4.3.2: Association between age, age groups, and PSRT  

PSRT  Chi-square 

statistic(age 

groups) 

Chi-square p-

value (Age 

groups) 

Chi-square 

statistic (age) 

Chi-square test 

(age) 

OD 32.432 0.042 174.828 0.002 

OS 32.698 0.446 187.981 0.733 

0U 16.166 0.055 114.739 0.035 

 

There is a slight increase in PSRT with age as depicted in the bar graph. 
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Figure 4.1: Bar graph showing how PSRT changed between age groups. 

 

4.4 Severity of ocular symptoms reported by the commercial drivers 

 

Half of the population that participated in the study reported moderate itchiness (n=125, 

50%) followed by 95(38%) who did not experience any itchiness. Most of the participants 

observed glare though only mild cases (n=123, 49.2%), and 18 (7.2%) reported moderate 

glare. Many of the participants could comfortably see both at a distance (n=158, 63.2%) and 

near (n=176, 70.4%) respectively, these were participants with no complaints in terms of 

their ability to see. 143 (57.2%) participants were photophobic, followed by 75 (30%) with 

no problems with light sensitivity. Table 4.3 shows the proportions of severity levels of 

ocular symptoms reported by participants. 

 

Variable  Level  N Frequency  Percentage  Proportion  P-value  

Itchy eyes None  250 95 38.0 0.016 1.00 

 Mild  250 26 50.0 0.104 1.000 

 Moderate  250 125 10.4 0.500 <.001 

 Severe  250 4 1.6 0.380 <.001 

       

Foreign 

body 

sensation 

Severe  250 1 0.4 0.004 1.000 

 Moderate 250 13 5.2 0.052 1.000 

 Mild  250 69 27.6 0.276 0.190 

0 5 10 15 20

20-29

30-39

40-49

50-59

>60

Mean PSRT OU

Mean PSRTOD

Mean PSRT OS
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 None  250 167 66.8 0.668 <.001 

       

Red eyes Severe  250 4 1.6 0.016 1.000 

 Moderate  250 7 2.8 0.028 1.000 

 Mild  250 57 27.6 0.276 0.809 

 None  250 182 72.8 0.728 <.001 

       

Watery eyes Severe  250 0 0 0  

 Moderate  250 9 3.6 0.036 1.000 

 Mild  250 74 29.6 0.296 0.056 

 None  250 167 66.8 0.668 <.001 

       

Glare  Severe  250 0 0 - - 

 Moderate  250 18 7.2 0.072 1.000 

 Mild  250 123 49.2 0.492 <.001 

 None  250 109 43.6 0.436 <.001 

       

Reduced 

distance 

vision 

Severe  250 2 0.8 0.008 1.000 

 Moderate  250 25 10.0 0.100 1.000 

 Mild  250 65 26.0 0.260 0.381 

 None  250 158 63.2 0.632 <.001 

       

Reduced 

near vision 

Severe  250 1 0.4 0.004 1.000 

 Moderate  250 7 2.8 0.028 1.000 

 Mild  250 66 26.4 0.264 0.327 

 None  250 176 70.4 0.704 <.001 

       

Photophobia  Severe  250 8 3.2 0.032 1.000 

 Moderate  250 24 9.6 0.096 1.000 

 Mild  250 143 57.2 0.572 <.001 

 None  250 75 30.0 0.300 0.042 

       

Headaches  Severe  250 0 0 - - 

 Moderate  250 4 1.6 0.016 1.000 

 Mild  250 79 31.6 0.316 0.011 

 None  250 167 66.8 0.668 <.001 

       

  

4.5 Behavioral attributes of commercial drivers. 

 

Overall, 237(94.8%) of the commercial drivers had a valid license and 13 (5.2%) did not have 

one although they were aware that driver's licenses are mandatory requirements for every 

driver in the country. 62(24.8%) of the participants had 15years of experience followed by 
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61(24.4%) with 10 years of experience behind the wheel. Class 2 (n=162, 64.8%) driver's 

license was the most common among the drivers. A lot of the drivers did not have their eyes 

tested (n=154, 61.6%) before license issuance and more than half (n=148, 59.2%) did not 

renew their license upon expiration. Results indicate that 107(43.3%) of the drivers tested 

were involved in accidents in the past and the major causes of the accidents were machine 

failure (n=33, 30.8%) followed by the dazzling light (n=29, 27.1%) and overloading (n=27, 

25.2%). Only a small group of 88(35.2%) participants, wore spectacles, and the main reason 

why these drivers wore glasses was to help them with near work/reading (n=50, 56.8%). This 

is shown in Table 4.5. 

Table 4.5: Assessment frequency of behavioral attributes of commercial drivers 

Question  Level  N Frequency Percentage  Proportion P-value 

Do you 

have a 

license? 

No  250 13 5.2 0.052 1.000 

 Yes  250 237 94.8 0.948 <.001 

       

How long 

have you 

been 

driving? 

5 years 250 57 22.8 0.228 0.809 

 10 years 250 61 24.4 0.244 0.611 

 15 years 250 62 24.8 0.248 0.553 

 20 years 250 46 18.4 0.184 0.995 

 >20 years 250 24 9.6 0.096 1.000 

       

What type 

of class do 

you have? 

None  250 17 6.8 0.068 1.000 

 Class 1 250 45 18 0.180 0.997 

 Class 2 250 162 64.8 0.648 <.001 

 Class 4 250 26 10.4 0.104 1.000 

       

Did you 

have your 

eyes tested 

before 

license 

issuance? 

Yes  250 96 38.4 0.384 1.000 

 No 250 154 61.6 0.616 <.001 

       

When did 

you renew 

your 

Never 250 148 59.2 0.592 <0.001 
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license? 

 1 year ago 250 61 24.4 0.244 0.611 

 2years ago 250 32 12.8 0.128 1.000 

 More than 3 

years ago 

250 9 3.6 0.036 1.000 

       

Were you 

referred for 

an eye 

test? 

Yes  250 69 27.6 0.276 1.000 

 No  250 181 72.4 0.724 <.001 

       

If you did, 

did you 

go? 

Yes  250 55 22 0.220 1.000 

 No  250 195 78 0.780 <.001 

       

Have you 

worn 

glasses 

before? 

No  250 162 64.8 0.648 <.001 

 Yes  250 88 35.2 0.352 1.000 

       

Why did 

you wear 

them? 

For 

sight/vision 

88 18 20.5 0.205 0.867 

 Near work 88 50 56.8 0.568 <.001 

 Fashion 88 12 13.6 0.136 0.997 

 Block excess 

light from 

the sun 

88 7 8.0 0.080 1.000 

 Other  88 1 1.1 0.011 1.000 

       

Were you 

involved in 

an 

accident? 

Yes 247 107 43.3 0.433 0.985 

 No 247 140 56.7 0.567 0.021 

       

What was 

the cause 

of the 

accident? 

Skid and 

road 

surfaces 

107 2 1.9 0.019 1.000 

 Difficulty 

seeing road 

signs 

107 11 10.3 0.103 1.000 

 Lack of 

proper 

judgment 

107 3 2.8 0.028 1.000 
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 Dazzling 

light  

107 29 27.1 0.271 0.342 

 Defective 

light 

107 2 1.9 0.019 1.000 

 Overloading 107 27 25.2 0.252 0.515 

 Machine 

failure 

107 33 30.8 0.308 0.101 

       

 

The study did not reveal any association between photo stress recovery time and the 

occurrence of RTAs. This is demonstrated by the fact that Chi-square test statistics are low 

and this result is confirmed by a weak Cramers V correlation coefficient, (X2 (4, N = 250) = 

6.28, p=0.18, V =0.16). Additionally, there was no statistically significant association 

between PSRT and reports of glare, (X2 (8, N = 250) = 11.014, p=0.201, V= 0.201). 

4.6 Conclusion 

 

The main results of the research are that there is no association between the photo stress 

recovery time test and the likelihood of getting involved in RTAs among commercial drivers 

in Bindura-Zimbabwe.  The age of participants in the study ranged from 22 to 67years. The 

majority had secondary school level education 184 (73.6%). Among the drivers tested, 232 

(92.8%) were males and 18(7.2%) were females. The majority of the population had drivers' 

license 237(94.8%), Class 2 allocation 162(64.8%) with 15 years 162(64.8%) of experience 

of driving. More than half of the participants 154(61.6%) did not go through an eye 

examination before acquiring their driver's license and 69 subjects reported that they were 

referred for an eye examination but only 55 admitted that they did go to have their eyes tested 

following the referral. There is a slight increase in PSRT results with increasing age. 
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CHAPTER 5 

DISCUSSION 

 

5.1 Introduction 

 

This chapter presents a discussion of the findings of the research. The discussion is structured 

to address the main objectives of the study such as demographics of commercial drivers, 

followed by photo stress recovery time among commercial drivers, then the relationship 

between PSRT and occurrence of RTAs, and lastly the correlation between drivers’ 

demographics and PSRT. These objectives are discussed in the context of similar studies that 

have been conducted in the past. 

A cross-sectional study was conducted that used a sample of drivers purposively selected 

from the commercial vehicle stations in Bindura-Zimbabwe. Overall, the results of this study 

show that PSRT among the sample tested is low compared to other similar studies. PSRT is 

associated with aging but does not affect the incidence of RTAs among commercial drivers in 

Bindura. 

While it is estimated that about 600 drivers are operating commercial vehicles in Bindura-

Zimbabwe, the sample included in this study is far less than the estimated number, this was 

because many of the commercial drivers operating in this community are not legally 

registered, thus accounting for the low number of drivers willing to participate in the study 

for fear of being found not registered. This resulted in low turnout of participants in our 

study. Nevertheless, it appears this small sample size is typical among similar studies in 

Africa. In a similar study in Nigeria, Ilorin Metropolis, done to assess the macula function 

using the PSRT test technique, over 4729 commercial drivers were officially registered but 

only 327 subjects were available to participate in that study Chidi-Egboka et al., (2016).  

Also, previous studies used different sampling methods to recruit participants, compared to 

the current study; however, the mean age of participants tested was similar. The present study 

had participants aged between 20-64years with a mean of 38.28±10.03years while a similar 

study in India with a larger sample of 641 participants had an age range between 8 and 

70years and an average age of 32.04±15.80years, Bishwash et al., (2020). While the mean 

age between the present study and that of previous study from India are almost similar, they 



23 
 

differed in the age range of participants (present study 20-64years, the previous 8-70 years). 

The age of participants is important because if a sample includes more younger participants, 

this may influence the overall PSRT estimate since younger people have smaller PSRTs. 

In the study by to Chidi-Egboka et al., (2016), participants were aged between 20-70 years 

with a mean age of 46±10.13years and most were from the 40-59years (63.7%) age group.  

Previous studies have reported variable mean PSRT results, for example Chidi-Egboka et al., 

(2016) reported, Glaser et al., (1977) reported 27±11sec, and Omokhua & George, (2010) 

reported 22.21±5.70sec. In this study, an average of 15.02±4.40sec was recorded which is the 

lowest compared to other studies which have been conducted in the past. Like Chidi-Egboka 

et al., (2016), the present study used the same method as Glaser because it is simple and easy 

to execute however, a disadvantage of the ophthalmoscope could be that it did not produce 

enough light intensity to bleach the photoreceptors as noted by Hollins & Alpern, (1973) 

since the rods and cones are dependent on light intensity. Like Chidi-Egboka et al., (2016) 

perhaps the huge difference in means recorded in this study compared to previous studies 

could also be because participants in the present study had overall smaller pupil sizes which 

did not allow enough light to enter the eye and reach the retina to bleach the photoreceptors. 

It is already known that pupil size reduces with increasing age, most of the participants in the 

present study were between 40-49years age group and likely this might have influenced the 

low PSRT estimate. 

All drivers who operate commercial vehicles were included in the study and the study did not 

exclude those with poor visual acuity, refractive errors, and underlying diseases such as 

glaucoma. While this is contrary to the case in a study conducted by Margrain (2002), we did 

not exclude drivers on this ground because we wanted to capture the true nature of PSRT 

estimates that will reflect the true visual function of the driving population in Bindura. The 

study by Margrain & Thomson, (2002) had a different aim which resulted in shorter PSRT 

(12.01±4.01sec) due to the limited sample and wide age range. The PSRT recorded here is 

15.044±4.127sec, which is nearly identical to the PSRT in the earlier study. 

Previous studies included more female participants (50.23%) than male participants 

(49.77%), which differ from our study which has more male participants (92.8%) than female 

participants (7.2%). This gender difference is largely attributable to the belief in Zimbabwe 

communities that commercial driving is a reserve of the male gender as reported in previous 

studies in other populations (Granié & Papafava, 2011). While the results show that there is 
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no association between PSRT and gender (p>0.05), and visual acuity (p=0.54). There is 

however a statistically significant association between age groups and the measured PSRT 

(p<0.05). These results are consistent with results in previous studies reported by Loughman 

et al., (2014).  

According to reports from studies conducted by Loughman et al., (2014), there is no 

association between PSRT and gender (p>0.05). This has been confirmed here where results 

show no association between PSRT and gender (p=0.594). Moreover, the proportions of 

female participants in previous and present studies were low and this could be the reason for 

the non-significant associations recorded.  

Some studies have shown that flashes of light from oncoming vehicles in road setups induce 

glare which impairs vision by reducing the ability to identify objects both near and far 

especially in elderly people (J et al., 2002). Skaar et al., (2010) discovered that decreased 

visual attention was associated with increased glare sensitivity, which in a traffic situation 

can result in accidents. However, close to half of participants in our study (n=123, 49.2%) 

reported mild glare sensitivity, but the majority of them had no trouble seeing both far and 

close objects. 

Other studies have shown that drivers with high glare sensitivity are usually at high risk to be 

involved in road traffic crashes since glare induces delayed PSRT as reported by Babizhayev, 

(2003). According to (Plainis et al., 2006), nightfall is believed to induce behavioral changes 

in drivers’ performance resulting from an increase in fatigue, hence drivers tend to have 

fewer driving hours during dark hours, C et al., (2001). The increase in glare sensitivity, 

increase glare recovery (delay PSRT) (Chidi-Egboka et al., 2016), therefore increasing 

reaction time and stopping distance according to Plainis et al., (2006). 

However in a study done by Chidi-Egboka (2016) in Nigeria, they revealed that there was no 

significant relation between PSRT and RTAs (p=0.307 right eye, p=0.266 left eye), the 

authors explained this to be due drivers tending to drive less at nightfall Chidi-Egboka et al., 

(2016). The present study confirms this result, there is no association between PSRT and the 

incidence of RTAs (p>0.05). It is likely drivers in this study adopted a similar behavior. 

Although our questionnaire did not directly probe this, it is possible that drivers in Bindura 

tend to avoid nighttime driving because of glare hence they are less likely to get involved in 

an accident because of glare sensitivity on the road. Hence a minority of theme reported ever 

involved in an accident. This can be deduced from the scarcity of commercial transport 
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during these times.(Boadi-Kusi et al., 2016), also discovered that there is no association 

between road traffic occurrence and refractive error and stereopsis. However, they showed 

that there was an association with color vision. In our present study refractive error, color 

vision, and stereopsis were not studied. 

In this study, we report a statistically significant difference in PSRT with respect to the 

different age groups tested. This association is true for the PSRT measured for the right eye 

(p=0.002) and both eyes (p=0.035), but not for the left eye (p=0.733). Our results confirm 

findings in previous studies showing that PSRT increases with an increase in age. 

Specifically results here show that the average PSRT results in the 20-29 years age group was 

13.50sec while those in the 50-59years age group was 15.70sec. This result is consistent with 

the results of a study by Bishwash et al. (2020).  

According to Omokhua & George (2010), PSRT increases with age because the 

photoreceptors take a longer time to return to their previous vision in old age. Bishwash et al., 

(2020), noted that there was an increase in PSRT between the age of 30 and 60.  Therefore, 

both of these studies showed that there is a relationship between PSRT and age. The increase 

in PSRT across the age groups indicates the deterioration of photoreceptors with age, 

reducing the functionality of RPE that occurs due to aging according to Omokhua & George, 

(2010). 

Omokhua & George, (2010) noticed that most changes in PSRT occurred in age groups 

between 51-60years (30.52%) and 61-70 years (40.89%) and they coincide with presbyopia 

which starts at the age of 40 according to Mvogo et al., (2019). Even our current study had 

the most changes between age groups 50-59 and >60.  

According to Bishwash et al., (2020) children tend to have low PSRT results (9.82 seconds 

for males) because their photoreceptor cells in the RPE will still be functioning very well. 

However in the elderly, with aging, photoreceptors decrease in number, resulting in 

decreased RPE functionality producing high PSRT Salvi et al., (2006). Aging also results in a 

decrease in visual acuity and contrast sensitivity, and it increases dark adaptation threshold 

frequency which results from the degeneration of rods and cones Chilaris, (1962). Therefore 

the higher PSRT results from other studies could also be due to underlying retinal diseases 

which could have been missed during the eye examination, it is that case that just like some 

studies, this study did not use a slit lamp bio-microscope to examine the fundus (Bishwash et 

al., 2020). The study by Chidi-Egboka et al., (2016) is similar to this present study. Although 
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this study did not employ slit lamp bio-microscopy, ophthalmoscopy was conducted to assess 

the retina for any abnormality hence the results reported here are unlikely to be affected by 

missed retinal abnormalities.  

5.2 Conclusion 

 

The study included significantly more men than women, which support gender stereotype in 

commercial driving and in general. Most of the participants had a secondary school level 

education. Most accidents were reported to occur at night; hence most drivers have limited 

night driving hours. The results of the investigation revealed that while age and PSRT are 

related, gender and PSRT do not correlate. Road traffic accidents in Bindura are primarily 

caused by equipment failure and degraded road structures; the photo stress recovery time is 

not related to their incidence. 
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CHAPTER 6 

CONCLUSION AND RECOMMMENDATIONS 

 

6.1 Conclusion 

 

Since most of the drivers had never gone through an eye examination and the probability that 

one could have vision problems is significant. Because driving is regarded as a masculine 

occupation in our culture, there are more men than women who drive. Most of the 

commercial drivers were not officially registered and some did not even qualify to be 

commercial drivers because they did not meet the standard requirements. The majority of the 

drivers who could not see both at near and distance also complained of photophobia and 

glare. This study proved that the photo stress recovery time test did not have any impact on 

the occurrence of road traffic accidents in Bindura. The major causes of road traffic accidents 

were machine malfunction and deteriorated road structures. 

6.2 Study limitations 

 

The sample size of the study is only a small proportion; therefore the study has limited 

generalisability to entire Zimbabwe. Lack of portable equipment to move around to various 

stations to test drivers at different locations. 

6.3 Recommendations 

 

Given that driving consumes 95% of a person's senses, eye examinations should be made 

more accessible and drivers should be made aware of the significance of eye health. The 

Southern African Development Community, medical requirements for drivers and the 

definition of visual standards should be clearly defined for both private and commercial 

drivers by the Vehicle Inspection Department. Before pre-licensing testing, they should make 

sure that every commercial driver undergoes a thorough eye check-up, and they should train 

their Vehicle Inspection Department employees to do a general eye exam or visit an 

optometrist. More studies of this nature should be conducted in Zimbabwe with larger sample 

sizes to increase the body of knowledge, raise awareness of the optometrist profession, and 
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help in the policy-making concerning vision requirements for drivers. This information is 

important to all eye healthcare professionals and every driver. 
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Appendix I: Study questionnaire 

 

        

 

BINDURA UNIVERSITY OF SCIENCE EDUCATION 
 

 

Title: Photo stress recovery time and incidence of RTAs among commercial 

drivers in Bindura. 

PART 1 

 

 

 

 

 

 

 

 

 

 

 

 

 PART 2 

Please have you experienced the following symptoms whiles driving or after 

driving (may have more than one symptom). The symptoms have been graded 

in terms of severity (0, 1, 2, 3). Tick (√) 0 for none, 1 for mild, 2 for moderate, 

and 3 for severe. 

 

OCULAR SYMPTOMS SEVERITY 

 

DEMOGRAPHIC DATA                                                     DATE 

1. PARTICIPANT 

CODE 

 

2. AGE  

3. GENDER 0= Male  

1= Female 

 

4. EDUCATIONAL 

5. BACKGROUND 

0= Primary 

1= Secondary  

2= Vocational   

3= Tertiary  

4= None  
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N ONE 

0 

MILD 

1 

MODERATE 

2 

SEVERE 

3 

6. Itchy eyes     

7. Red eyes     

8. Foreign body 

sensation 

    

9. Watery eyes     

10. Glare     

11. Difficulty 

seeing at far 

    

12. Difficulty with 

near vision 

    

13. Photophobia     

14. headaches     

 

                                                               PART 3 

OCCUPATIONAL 

DATA 

ANSWERS OPTIONS ANSWER 

15. How long you 

have been 

driving? 

0= 1 - 5 years          4= 20 years and above 

1= 5- 10 years 

2= 10-15 years 

3= 15-20 years       

 

16. Do you have a 

license 

0 = No  

1 = Yes 
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CLINICAL EXAMINATION 

17. What type (class) 

do you have? 

0= NONE        2= CLASS 1      4= CLASS 4 

1= CLASS2     3= CLASS 3     5=CLASS 5 

 

18. Did you have 

your eyes tested 

upon issuance? 

0 = No  

1 = Yes 

 

19. When did you last 

renew your 

driver’s license 

0 = 1 year ago 

1= 2 years ago  

3= more than 2 years ago 

 

20. Did you have 

your eyes tested 

upon renewal? 

 

0= No 

1=Yes 

 

21. Were you referred 

for an eye test? 

0 = No  

1 = Yes 

 

22. If yes, did you 

go? 

0 = No  

1 = Yes 

 

23. Have you worn 

glasses before? 

0= No 

1= Yes 

 

24. Do you still wear 

them? 

0 = No 1 = Yes  

25. Why do you wear 

them? 

0 = for sight/vision        3= to block excess light          

1= reading/near work       from sun or oncoming 

2= fashion           4= others 
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 OD OS 

26. VISUAL 

ACUITY 

DISTANCE   

NEAR   

27. PUPILLARY 

DISTANCE 

DISTANCE   

NEAR  

 

 

28. Photo stress recovery  

time 

 

 

 

 

29. Ocular structures 

OD STRUCTURE OS 

 Eyelid and eyelashes  

 Cornea  

 Conjunctiva  

 Pupil  

 Crystalline lens  

 Vitreous  

 fundus  
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Appendix II: Informed consent form 

        

 

BINDURA UNIVERSITY OF SCIENCE EDUCATION 
 

 
INFORMED CONSENT FORM 

 

Research title: Photo stress test recovery time and incidence of RTAs among 

commercial drivers in Bindura. 

Researcher: Munashe Marufu 

 Project description   

This study seeks to determine the impact of photo stress recovery time on road 

traffic accidents among commercial drivers in Bindura. Photo stress recovery 

time is a technique used to test the functional ability of the macular. The 

macular is a very sensitive part of the retina, it provides a well-defined image, 

central vision, and colour vision. Road transport is the most common mode of 

transport and has also the highest number of accidents, so to minimize these 

accidents the driver must have perfect vision. 

Objectives 

 To measure the normative photo stress recovery time among commercial 

drivers in Bindura-Zimbabwe. 

 To determine any correlation between photo stress recovery time and the 

likelihood of RTAs occurrence among commercial drivers in Bindura.  

 To determine any correlation between drivers' age and photo stress 

recovery time. 

Purpose of the study 

This study seeks to determine the relationship between photo stress test 

recovery time, and its impact on RTAs and to assess the vision of drivers which 
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could be used in policy amendments' in transportation. It assesses if photo stress 

is also a cause of road traffic accidents and adds to the body of knowledge and 

saves as a guide to other researchers. 

Rights of participants 

Participation of the drivers will be voluntary and they will be allowed to 

withdraw at any stage if they wish to without any prejudice from investigators. 

Information about the participants will be anonymized to ensure privacy and 

confidentiality under a password-protected computer which will be only 

accessible to the investigator. 

Reimbursements: The commercial drivers will not be provided with any form 

of payment for taking part in the study. 

Potential benefits of the study 

Results will show the importance of measuring photo stress recovery time for 

drivers and potentially inform new or additional tests that could be required for 

obtaining a driver's license to reduce the occurrence of this. 

Authorization 

Participant’s 

signature………………………………….Date………………………… 

Researcher’s  

signature …………………………………Date………………………….      
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Appendix III: Ethical Clearance  
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Appendix IV: Approval Letter 

  


