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Purpose: Refractive errors are among the leading causes of visual impairment globally and remain a significant contributor to 
avoidable vision loss in South Africa. However, data describing refractive error patterns within private optometry settings in urban 
areas such as Witbank remains limited.
Patients and Methods: A retrospective cross-sectional study of 1245 clinical records selected through systematic random sampling 
at three selected private optometry practices in Witbank. Data included demographic characteristics, unaided visual acuity, refractive 
status, and presbyopia. The mean age of participants was 44.58 ± 13.9 years, with an age range from 18 to 101 years. Data were 
analysed using SPSS version 28, employing descriptive and inferential statistics with statistical significance set at P<0.05.
Results: Overall, 66% presented with refractive error,51% were female and 49% were male. The majority of the participants with 
refractive error were black Africans (72%), followed by whites (25%). Astigmatism was the most prevalent (43%), followed by 
myopia (13%) and hyperopia (10%). Compound myopic astigmatism (51%) was the dominant subtype. Hyperopic participants had 
a mean age of 57.82 years, while myopic individuals had a mean age of 39.29 years. Most patients presenting with reduced unaided 
visual acuity had astigmatism (58%), followed by myopia (28%). No significant associations were found between refractive errors: 
myopia (p<0.376; Cramer’s V=0.437), hyperopia (p<0.284; Cramer’s V =0.4), and astigmatism (p<0.888, Cramer’s V=0.159), and 
gender. Similarly, no significant association was found between refractive errors (myopia (p<0.208; Cramer’s V=0.448), hyperopia 
(p<0.719; Cramer’s V=0.347), and astigmatism (p<0.325; Cramer’s V=0.205)) and ethnicity. The majority (70.6%) of participants 
aged 35 and older had presbyopia.
Conclusion: The study’s findings reveal a significant prevalence of refractive errors in the population examined, with astigmatism 
constituting nearly half of all identified cases. This data provides a valuable baseline for eye care planning in similar clinical settings.
Keywords: myopia, hyperopia, astigmatism, presbyopia, adults, private practices

Introduction
Vision is a critical determinant of individual functioning, social participation,1 and economic productivity.2 It underpins 
learning, work, and independence, enabling individuals to interact effectively with their environment.3 Despite its 
importance, refractive errors (REs) remain among the most common and correctable causes of visual impairment 
globally.4 When left uncorrected, it results in diminished quality of life and affects education, employment, and social 
engagement.5,6 Globally, over 2.2 billion people are affected by distance or near vision impairment.7 With at least 
one billion people experiencing moderate to severe visual impairment or blindness due to uncorrected or inadequately 
corrected refractive errors.8 Systematic reviews estimate pooled prevalence rates of myopia at 26.5%, hyperopia at 
30.9%, and astigmatism at 40.4% among adults globally.9

The majority of studies on the prevalence of refractive error in African adults have been undertaken in hospitals and 
clinics, primarily in public healthcare settings, with fewer studies using population-level samples and scarce data from 
private practices. Refractive errors affect an estimated 30–40% of the African population.10 Studies conducted in 
Ethiopia report prevalence rates ranging from 18.3% to 27.5%.8,11 Myopia is the most common type, followed by 
hyperopia and astigmatism, with higher prevalence observed among females.8,12
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Research conducted in South Africa shows significant variation in the prevalence of refractive errors across different 
regions, age groups, genders, and levels of access to eye care services. Most of these studies are also conducted primarily in 
public healthcare settings, with fewer studies using population-level samples and scarce data from private practices. In 
Durban’s Inanda, Ntuzuma, KwaMashu (INK) region, the prevalence among adults aged 35 and older was found to be 
57.3%.13 Notably, hyperopia was more prevalent among women (37.7%), while men exhibited higher rates of myopia (11.4%) 
and astigmatism (25.7%).13 In the Sekororo District Hospital of Limpopo, prevalence rates ranged from 50.8% to 63.8% 
across different eyes, with astigmatism identified as the most common condition, followed by myopia and hyperopia.14

These errors are easily correctable through spectacles, contact lenses, or refractive surgery;15 however, even though 
the World Health Organization stresses the importance of assessing prevalence and ensuring access to affordable 
services, barriers such as limited awareness, cost, discomfort, and aesthetic concerns hinder effective correction, leaving 
many individuals functionally visually impaired.16,17

In urban environments, factors such as industrial activity, digital device usage, and the demands of near-work 
significantly influence these trends. However, there is a lack of published context-specific data describing refractive 
error patterns among adults attending private optometry practices in urban South Africa. Most existing studies are either 
population-based or conducted in public healthcare facilities, with limited focus on health-seeking populations within the 
private sector. Addressing this knowledge gap is crucial for effective vision care planning. Therefore, this study aims to 
determine the prevalence and distribution of refractive errors among adults visiting selected private optometry practices 
in Witbank, Mpumalanga.

Materials and Methods
Study Design and Setting
This descriptive cross-sectional retrospective study was conducted at three private optometry practices in Witbank 
(eMalahleni), Mpumalanga. Witbank is part of the eMalahleni Local Municipality in the Nkangala District and is 
home to 434,522 residents according to Census 2022.18 The city’s urban landscape is varied, comprising residential 
suburbs, commercial corridors, and mixed-use neighbourhoods.19,20 These environments create meaningful differences in 
how people access healthcare, especially private optometric services.

The Med page healthcare database mapped 17 active private practices in Witbank, distributed naturally across three 
functional zones.21 The established residential zone is consistent with its long-standing middle-income household base 
and mature healthcare infrastructure. The commercial and retail zone serves as the municipality’s economic engine, 
attracting daily traffic from across the region. The mixed-use Zones is an area marked by rapid expansion, newer 
communities, and growing reliance on privately delivered healthcare. This spatial distribution offered a balanced 
representation of the population seeking optometric care across Witbank.20,21

Study Rationale and Selection of Practices
The selection process utilized a stratified convenience sampling method, ensuring that each of the three major zones— 
residential, commercial, and mixed-use Zones—contributed one site to the study. Within each zone, practices were 
approached sequentially and evaluated based on practical criteria such as patient volume, availability, and completeness 
of clinical records, consistency in optometric examination procedures, and their willingness to participate. From the 
private optometry practices located in the residential, commercial, and mixed-use Zones, the first practice in each 
category that met all study requirements and granted permission was selected.

Sample Size
The minimum required sample size was determined using Slovin’s formula (n = N / (1 + Ne2)), where n represents the 
required sample size, N the total population size, and e the margin of error. The margin of error of 0.05 was applied. The 
calculation resulted in a minimum sample size of 1039 records. To enhance statistical power, the final sample size was 
increased to 1500 records. These records were distributed proportionately (n = N/Ntotal × 1500) according to the annual 
patient volume for each practice.
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Sampling Procedure
Systematic random sampling was employed across all three practices. Patient attendance lists for patients who attended 
the practices from 1 January 2024 to 31 December 2024 were exported into Microsoft Excel, from which records were 
selected at fixed intervals, initiated by a random starting point. This method ensured an equal probability of selection and 
minimized systematic bias. The study included all patients prescribed spectacles during the study period, regardless of 
any previous ocular surgical history, as long as their clinical records were complete and suitable for analysis. Refractive 
error measurements were obtained from clinical records and determined through subjective refraction without cyclople
gia, using either a phoropter or trial case, in line with the routine clinical practice of the participating optometry practices.

The data for this study were collected as part of a comprehensive descriptive analysis of refractive error and factors 
contributing to spectacle non-adaptability in selected optometry private practices in Witbank, South Africa (N=1500). 
The initial dataset included both adults and children. To facilitate a thorough analysis of age-specific phenomena, this 
extensive dataset was divided into distinct, independent sub-analyses. This manuscript specifically focuses on the adult 
cohort (N=1245), whereas the findings related to children are presented in a separate manuscript (N=255). The practice 
selection process and subsequent sampling procedures are summarized in Figure 1.

Data Analysis
The data was entered into Microsoft Excel (Microsoft 365) for verification and cleaning, then exported to IBM SPSS 
Statistics version 28 for analysis. Spearman correlation coefficient was used to analyse data of the right and left eye, and 
a statistically significant and high correlation was found (Rs: 0.82; p < 0.001), which is the reason why statistical analysis 
was made only with data from the right eye of each patient, as was done in similar studies.22–24 Descriptive statistics, 
including means, standard deviations, frequencies, and percentages, were used to summarise demographic variables and 
the prevalence of refractive errors. Chi-square tests were applied to determine associations between refractive errors and 
demographic variables. A p-value of <0.05 was considered statistically significant. Effect sizes for practical significance 
(Phi and Cramer’s V =Small (0.2), medium (0.5), and large (0.8)) were also used.

Refractive errors were classified based on spherical equivalent refraction (SER) calculated using the standard formula, 
in which half of the cylindrical power is added to the spherical power. Refractive errors were classified according to 
commonly applied epidemiological thresholds: myopia was defined as an SER of less than –0.75 dioptres, hyperopia as 
an SER greater than +0.75 dioptres, emmetropia as an SER between –0.50 and +0.50 dioptres, and astigmatism as 
a cylindrical error of less than –0.75 dioptres. Presbyopia was defined as near addition in individuals aged 40 years and 
above. Participants younger than 40 who exhibited early near-vision symptoms were classified as pre-presbyopic and 
excluded from the presbyopia prevalence estimates.

Ethical Consideration
Ethical approval for this retrospective cross-sectional study was obtained from the School of Health Care Sciences 
Research Committee (SREC), the Faculty of Health Sciences (Proposal No: FHDC2024/120), and the University of 
Limpopo Turfloop Research Ethics Committee (Reference No: TREC/185/2025:PG). The study adhered to the principles 
outlined in the Declaration of Helsinki. Authorization to access clinical records was granted by the participating 
practices’ manager. This study involved a retrospective analysis of routinely collected clinical records, conducted without 
any direct contact with patients; therefore, informed consent was not required. All data were anonymized prior to analysis 
and are presented in aggregate form to ensure confidentiality.

Results
Demographics
A total of 1245 clinical records were reviewed. The mean age was 44.58 ± 13.9 years, with an age range from 18 to 101 
years. Among these participants, 635 (51%) were female, and 610 (49%) were male, with their mean ages as illustrated in 
Figure 2. Figure 3 shows the ethnicity of participants, with most being black African (n=899; 72%).
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Refractive Error
Among the 1245 participants, 827 (66%) had refractive errors, and their mean age was 45.51 ± 14.7 years. Of these, 167 
(13%) had myopia, 124 (10%) had hyperopia, and 536 (43%) had astigmatism. Astigmatism was further classified as 
hyperopic astigmatism (n=60;11%) participants and myopic astigmatism (n=342;64%) participants. Compound myopic 

Figure 1 Flow diagram depicting the selection of optometry practices, determination of sample size, proportional allocation, systematic random sampling, and segmentation 
of datasets.

https://doi.org/10.2147/OPTO.S600818                                                                                                                                                                                                                                                                                                                                                                                                                                                                                Clinical Optometry 2026:18 4

Nukeri et al                                                                                                                                                                         

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



astigmatism was the most common, with 272 (51%) cases, as illustrated in Figure 4. Myopia ranged from −0.75 to −6.25 
D, hyperopia from +0.625 to +4.25 D, and astigmatism from −0.75 to −6.50 D.

Table 1 outlines the age distribution of participants categorized by their type of refractive error. The mean age for 
individuals with astigmatism was 44.60 ± 14.41 years, with ages ranging from 18 to 89 years. In contrast, those with myopia 
had a mean age of 39.29 ± 11.865 years, spanning from 18 to 67 years. Participants with hyperopia displayed a higher 
average age of 57.82 ± 11.93 years, with a range of 20 to 84 years. Statistical analysis revealed a significant age difference 
among myopic participants (p < 0.001; Cramer’s V=0.559). However, no statistically significant associations were 
observed between age and astigmatism (p = 0.992; Cramer’s V = 0.338) or hyperopia (p = 0.905; Cramer’s V = 0.555).

Table 2 summarises the distribution of refractive errors by gender and ethnicity. The prevalence of myopia was equal 
in both males and females (13%), while hyperopia and astigmatism were slightly more common among males (11% and 
45%, respectively). Statistical analysis revealed no significant gender differences in the prevalence of myopia (p = 0.376; 
Cramer’s V=0.437), hyperopia (p = 0.284; Cramer’s V=0.400), and astigmatism (p = 0.888; Cramer’s V=0.159). 
Similarly, no significant difference was found across the different ethnic groups.

Eight hundred seventy-three participants (70%) presented with visual acuity (VA) of 6/12 or better, while three 
hundred seventy-two participants (30%) had VA of 6/12 or worse. Among the myopic participants, 34% (n=59) had 
uncorrected visual acuity (UVA) ranging from 6/18 to 6/60, whereas 14% of hyperopic participants (n=17) fell within the 
same UVA range. Additionally, 16% of astigmatic participants (n=86) demonstrated UVA between 6/12 and 6/18, as 
shown in Table 3.

Figure 2 Age distribution of participants by gender.

Black Africans ; 899; 72%

Whites; 307; 25%

Indians ; 18; 1%

Coloureds; 21; 2%

Black Africans Whites Indians Coloureds

Figure 3 Ethnic composition of the study sample.
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Presbyopia
Of the 785 (63%) participants aged 40 and above, 665 (84.7%) had presbyopia. Table 4 illustrates the prevalence of 
presbyopia by demographic characteristics.

Discussion
This study aimed to determine the prevalence and distribution of refractive errors (REs) among adults attending selected 
private optometry practices in Witbank, Mpumalanga. The findings provide insights into the profile of a health-seeking 

Table 1 Age Characteristics of Participants with Different Types of Refractive 
Error

Type of Refractive Error Age (years)

Mean ±SD Min Max P-value Cramer’s V
Astigmatism 44.60±14.409 18 89 0.992 0.338

Myopia 39.29±11.865 18 67 <0.001 0.559

Hyperopia 57.82±11.929 20 84 0.905 0.555

Abbreviation: SD, standard deviation.

Table 2 Prevalence of Emmetropia and Refractive Errors by Gender and Ethnicity

Prevalence of Refractive Error

Emmetropia Myopia Hyperopia Astigmatism

n (%) n (%) p-value Cramer’s V n (%) p-value Cramer’s V n (%) p-value 
Cramer’s V

Females 232(37) 87(13) 0.376 
0.437

55(9) 0.284 
0.555

261(41) 0.888 
0.159Males 186(31) 80(13) 69(11) 275(45)

Black Africans 326(36) 123(14) 0.208 
0.448

64(7) 0.719 
0.347

386(43) 0.325 
0.205Whites 74(24) 38(12) 56(18) 139(45)

Indians 5(28) 5(28) 2(11) 6(33)

Coloureds 13(62) 1(5) 2(10) 5(24)
Total 418(34) 167(13) 124(10) 536(43)
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Figure 4 Distribution of astigmatism subtypes among participants with astigmatism.
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urban population. The significant prevalence of refractive error (66%) in this study aligns with trends commonly 
observed in clinic-based populations, where individuals are more likely to seek assistance due to visual symptoms or 
functional impairment.14,25 Research indicates that such environments tend to capture a greater proportion of individuals 
with correctable visual conditions compared to community-based studies, as the behaviour of seeking care influences the 
distribution observed.25,26 Therefore, these results should be interpreted as indicative of the demand for refractive 
services within the private practices, rather than reflecting the overall population-level prevalence.

Astigmatism emerged as the most common refractive error in this study, which is consistent with findings from 
similar clinical research.27 However, a study conducted by Malu and Ojabo reported that myopia was the most prevalent 
refractive error among patients in a private hospital in Nigeria.26 This difference may stem from a mix of demographic 
diversity among the study population and various environmental influences. Furthermore, compound myopic astigmatism 
was the most frequently observed type of astigmatism in this study, aligning with established patterns in adult refractive 
profiles where combined refractive components are common.28 This pattern underscores the critical importance of 
precise detection and effective correction of astigmatism in routine optometric care. The trends identified may result 
from a combination of genetic factors and environmental influences, including prolonged near work and increased 
reliance on digital devices, as highlighted by Chuck et al.5 This observation is further supported by global trends showing 
that uncorrected astigmatism significantly contributes to functional visual impairment in adult populations.29

The age-related trends observed in this study are strongly supported by existing epidemiological evidence. Notably, 
myopia is most prevalent among younger adults in this study, a phenomenon closely linked to various environmental and 
behavioral factors.8,9 Urbanization, rising educational demands, and extended periods of near work among younger 
individuals are likely contributors to this trend, aligning with global observations and research conducted in countries 
such as Iran and Zimbabwe.30,31 In contrast, the higher incidence of hyperopia in older individuals in this study can be 
attributed to age-related physiological changes, including a decline in accommodative capacity and modifications in lens 
structure, as noted by Mian et al.4 Interestingly, this study did not uncover significant age-related associations for 
astigmatism. This finding aligns with the work of Wajuihian and Mashige (2021),10 who reported that astigmatism may 

Table 3 Impact of Refractive Error on UVA

Unaided VA (OD) Myopia n (%) Hyperopia n (%) Astigmatism n (%)

>6/12 67(39) 85(69) 318(60)
≤6/12->6/18 25(15) 13(11) 86(16)

≤6/18->6/60 59(34) 17(14) 82(15)

≤6/60->6/120 20(12) 4(3) 45(8)
≤6/120 2(1) 4(3) 2(0.4)

Total 173(100) 123(100) 533(100)

Abbreviations: UVA, unaided visual acuity, OD, right eye.

Table 4 Prevalence of Presbyopia by Demographic Characteristics

Variables Category Non-Presbyopia Presbyopia P-value Cramer’s V

Overall 120 665

Mean age SD 45.33±8.49years 54.2±9.64years <0.001 0.418

n (%) n (%)

Gender Females 48(13) 319(87)
Males 72(17) 346(83) 0.965 0.157

Ethnicity Black Africans 90(17) 441(83)
Whites 24(11) 203(89)

Indians 4(27) 11(73)

Coloureds 2(12) 10(83) <0.001 0.326
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exhibit a stable age gradient in certain populations, while in others, it varies depending on corneal morphology and 
environmental influences. Similar age-related patterns have also been documented in studies from South Korea and 
Nigeria.32,33

There were no significant gender differences in the prevalence of myopia, hyperopia, and astigmatism in the current 
study. These results are consistent with findings from Poland,34 Ethiopia,8 and Nigeria,33 yet they contrast with the INK 
study, which indicated that hyperopia was significantly more prevalent among females.13 This discrepancy may be 
partially attributed to differences in gender distribution among the study populations. The INK study included 
a significantly higher proportion of female participants (approximately 75%), while the current study achieved 
a nearly equal representation of males and females. Consequently, the overrepresentation of females in the INK study 
may have influenced the observed predominance of hyperopia among female participants.

The predominance of Black African participants in this study aligns with the demographic composition of the 
eMalahleni (Witbank) region and reflects national population trends in South Africa, where Black Africans represent 
the majority.35 However, it is essential to acknowledge that the utilization of private eye care services may differ among 
population groups, which may also influence patterns of healthcare access and health-seeking behavior. In this context, 
the lack of statistically significant differences in the distribution of refractive errors across ethnic groups should be 
interpreted with caution. While global evidence suggests that ethnicity can impact refractive error patterns, the absence of 
an association in this study likely results from the clinical, practice-based nature of the sample rather than indicating 
a genuine lack of ethnic variation.36 Collectively, these findings suggest that while the sample is demographically 
consistent with the broader population, the relationships between ethnicity and refractive error warrant further explora
tion through population-based studies.

The prevalence of presbyopia (84.7%) reported in this study is higher than that found in several other African 
countries, which range from 46.5% to 50.3%,37,38 but similar to the 80.8% reported by other researchers.18,39 

Additionally, the absence of significant gender differences aligns with global trends noted by Bodunde et al;40 however, 
some African studies suggest a higher prevalence among women, which may be linked to biological and hormonal 
factors.41,42 Visual acuity assessments indicate that many patients with astigmatism and myopia have unaided vision 
worse than 6/12 in this study, emphasizing the considerable impact of uncorrected refractive errors on daily life. This 
finding reinforces the American Academy of Ophthalmology’s recommendation for timely refractive management to 
prevent avoidable visual impairment.5 Furthermore, regional studies have highlighted the high prevalence of unafford
able spectacles.29,39 The patterns observed in Witbank must also be contextualised within regional barriers to spectacle 
use. Studies from Ethiopia highlight challenges such as poor knowledge of refractive errors, stigma, financial limitations, 
and misconceptions about spectacles.16,17

Considering the industrial and urban context of Witbank, the notable prevalence of refractive errors indicates 
a significant demand for refractive services, which may impact visual function and overall productivity. These findings 
underscore the vital role of private optometry practices in meeting the visual needs of this population. However, it is 
important to note that this sample consists of individuals actively seeking care at a clinic, meaning that the results should 
be understood within this specific context and may not be applicable to the wider population.

Limitations
The primary limitation of this study lies in the potential for selection bias, as the sample was exclusively comprised of 
individuals attending private optometry practices. This demographic represents a health-seeking population that is more 
likely to present with visual complaints, potentially leading to an overestimation of the prevalence of refractive errors 
compared to the general population. As a result, the findings may not be applicable to individuals who depend on public 
healthcare services or those who do not seek eye care; this should be considered when interpreting the reported 
prevalence estimates. Furthermore, the study did not account for behavioral and lifestyle factors such as digital device 
usage, occupational visual demands, outdoor exposure, and educational background. This oversight limits the capacity to 
explore potential influences on the observed patterns of refractive errors.

Additionally, the cross-sectional and retrospective design of the study restricts the ability to establish causal relation
ships between exposures and outcomes. The reliance on routinely collected clinical records introduces the risk of 
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information bias due to incomplete or inconsistent documentation. Variability in examination techniques and equipment 
across different practices may have also impacted the consistency of the measurements. Moreover, the use of a single eye 
(right eye) in the analysis may overlook interocular differences in some patients.

Conclusion
The findings of this study reveal a significant prevalence of refractive errors in the urban private practice population 
examined. Astigmatism accounted for nearly half of all identified cases, followed by myopia and hyperopia. Furthermore, 
refractive errors did not show a significant association with gender or ethnicity. Although this study is limited to 
a specific population and its findings cannot be generalized to the wider community, it provides valuable insights for 
the planning and optimization of eye care services in the region. Additionally, the results offer essential baseline data that 
may guide future research and the development of vision care strategies in similar clinical settings.
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