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Patterns of Refractive Errors Among Medical
Students at The University of Zambia School of
Medicine

ABSTRACT

Background: Uncorrected refractive error is one of the leading causes of visual impairment
and blindness world-over. The distribution and pattern of presentation is variable depending
on various factors. Regardless of the type, refractive errors are easily correctable with
spectacles if diagnosed early.

Objective: The objective of this study was to evaluate the pattern of refractive errors among
medical students at University of Zambia - School of Medicine.

Methodology: This was a cross-sectional study conducted at the University Teaching
Hospitals-Eye Hospital involving Mater of Medicine, Master of Surgery (MBChB) students
from third to seventh year of study at University of Zambia - School of Medicine, Ridgeway
campus between October 2021 and March 2022. A total of 210 participants were recruited in
the study. Subjects had non-cycloplegic autorefraction combined with a researcher
administered questionnaire. Spherical equivalents (SE) = - 0.50D were determined as
myopia; SE of = + 0.50D hyperopia and 2 -0.50D cylinder as astigmatism. Statistical analysis
was carried out using Stata version 13.0.

Results: One hundred and forty-one (67.1%) subjects had a form of refractive error; 56.0%,
31.2% and 12.8% of them were astigmats, myopes or hyperopes, respectively. The
prevalence of ametropia was 65.0 % in females and 69.0 % in males. The association
between refractive errors and gender was not statistically significant (p = 0.530). Minus
spherical errors ranged from -0.25 to -5.00D and plus spherical errors ranged from +0.25 to
+3.00D. The mean spherical equivalent for the group was -0.45D. Parental history of
refractive error was significantly associated with diagnosis of refractive error (p=0.001). The
majority (68.6%) of participants were not aware of their refractive error.

Conclusion: The prevalence of refractive errors among medical students was high, with
astigmatism being the most common type. The majority of those found with refractive error
were not aware of the diagnosis.
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1. INTRODUCTION

Uncorrected refractive error is one of the most common causes of visual impairment and
blindness around the world. Globally, the major causes of visual impairment are uncorrected
refractive errors, cataract, and glaucoma with prevalence of 42%, 33% and 2%, respectively
[1,2]. Uncorrected refractive errors are also a significant cause of blindness (18% of all
cases), only second to cataracts (39% of all cases) [3]. Despite being correctable simply
with spectacles and contact lenses, refractive errors present a reasonably large economic
burden [4,5]. Epidemiological studies indicate that among the refractive errors, prevalence of
myopia is increasing worldwide especially in economically developed societies, even
reaching epidemic proportions in some [6]. This is especially true in East-Asian populations
like China, Japan, and Singapore [7].

Refractive errors include myopia, hyperopia (or hypermetropia), astigmatism. . and
presbyopia. Myopia or "short-sightedness” is an optical aberration of .the eye whereby
objects at a distance are not focused onto the retina but brought to a focus'in front of the
retina, resulting in a blurred image [8]. Individuals with myopia are able.to see near objects
clearly, but distant objects are blurred. This is in contrast to hyperopia or “far-sightedness”, in
which light is focused behind the retina due to a short eye or insufficiently curved cornea
[7]. In astigmatism, non-spherical (variable) curvature of the cornea or‘lens causes light rays
of different orientations (e.g., vertical, oblique, horizontal):to focus on different points.
Presbyopia is the inability to focus near objects with/advancing age due to age-related
reduction in accommodation. Emmetropia, on the other hand, is regarded as “normal
refraction”, whereby parallel light rays from an object six metres or further form a focused
image on the retina without accommodation. A person regarded as an emmetrope generally
has “6/6” vision, or a visual acuity that is not deemed as requiring any corrective lenses
[7,9,10].

Data on the prevalence of eye conditions are/not routinely collected and published in
Zambia. However, Linfield et al. (2012) report that according to a Rapid Assessment of
Avoidable Blindness (RAAB) survey undertaken in Lusaka and Southern province in 2010 in
people over 50 years of age, the.commonest cause of blindness and visual impairment was
cataract (47%) followed by refractive error (20%) [11]. Another RAAB survey undertaken in
Muchinga Province in 2017 reported that of the 3.3% who were found to be severely visual
impaired, refractive error.was:the second leading cause at 12%, only second to cataract
(63%) [12]. The same survey also found that refractive error was the leading cause of
moderate visual impairment ‘at 48%. A more recent survey undertaken in Kafue district
among primary and. secondary school children found the prevalence of eye diseases to be
20.9%, with significant refractive error accounting for 3.3% [13].

Uncorrected, refractive errors are a significant problem because they may lead to loss of
productivity. with resultant massive reduction of countries’ gross domestic product and result
inifunctional,’psychological, cosmetic, financial burden for the affected individual and family
[14]. In addition, refractive errors are risk factors for various ocular diseases. Myopia,
especially high myopia is associated with open-angle glaucoma, rhegmatogenous retinal
detachment, cataract, staphyloma, chorioretinopathy, and chorioretinal atrophy, whereas
hyperopia is associated with angle-closure glaucoma, and acute ischaemic optic neuropathy
[14,15].

For students, uncorrected refractive errors pose a considerable impact on learning,
academic achievement and by extension, employability [16]. Yet information on refractive
errors in students is still sparse in Zambia. Available studies on refractive errors have
focused mainly on primary and secondary school children in various parts of Africa. Little is
known about refractive errors and refractive spectacle use pattern among university students
in the African settings. High prevalence rates of myopia have been reported among medical



students across several studies in many countries [17-20,4,21]. One study in Nigeria found
ametropia prevalence of 79.5% among medical students, of which 66.3% was myopia [16].

However, some European studies have reported much lower rates. For example, a Danish
study of 147 medical students (median age 26 years) reported figures of 50% [22] while the
Norwegian study on 140 medical students (median age 24.9 years) reported a prevalence
rate of 50.3% [23]. The high rate of myopia among students, it has been suggested, may be
due to the possible link between higher education and intelligence with myopia [24-26] or
perhaps the amount of near work that students are inevitably involved in (in the form of long
hours of study) which is positively corelated with myopia [27,28].

University of Zambia, School of Medicine (UNZA-SOM) is the oldest and largest public
medical university in Zambia, offering degree courses in medicine, nursing, biomedical
science, pharmacy, physiotherapy, public health, and environmental health as well.as post-
graduate courses. The student population comprises of mainly black Zambians from all over
the country, with a few international students. Despite the fact that university students make
up a good proportion of individuals with refractive errors, most interventions are targeted at
young children and adults over the age of forty. Hence, there was need to-investigate and
document the magnitude and pattern of refractive errors among university students, in
particular medical students. It is hoped that the information from this study will add to the
existing body of knowledge on this subject.

2. METHODOLOGY

The study was a cross-sectional descriptive study done ‘on 210 undergraduate medical
students from the University of Zambia-School: of, Medicine (UNZA-SOM), Ridgeway
campus. Examination was done at UTHs-Eye Hospital where examination equipment and
tools were located. Convenient sampling was done on medical students aged between 18 to
40 years inclusive who presented to.the UTHS-Eye Hospital voluntarily. Participants were
notified of the study via class representatives who made the announcement to their
classmates on the social media_platform. of WhatsApp several times during the study period
from October 2021 to March 2022.

Included in the study were all Master of Medicine, Master of Surgery (MBChB) aged 18-40
years old inclusive who _consented to participate. Excluded were students in this category
with pre-existing ocular disease such as glaucoma, corneal injuries, ulcers, retinal diseases,
et cetera, with potential to influence results.

Upon presentation to/'the 'UTHs-Eye Hospital, participants’ demographic and clinical
information including age; gender, year of study, medical history, ocular history, present
ocular symptoms, and parental history of refractive error were noted on a questionnaire. The
participants underwent visual acuity (VA) check, with the addition of pinhole if less than 6/6.
Regardless, of VA, they then underwent autorefraction using TOPCON KR-9600
autorefractometer (TOPCON Corporation, Tokyo, Japan). Cycloplegia was not used.
Information regarding previous history of refractive error diagnosis and age at diagnosis was
recorded. Students found with significant refractive error in either eye were further probed on
whetherithey were aware of it or not, and then underwent subjective refraction and were
given a prescription. All data collection and examination were done by the researcher and a
research assistant, an experienced optometry technologist. The research assistant
underwent an orientation a day prior to the beginning of the study in October 2021.

Spherical equivalent was calculated by the addition of half of cylinder power to the sphere.
Ametropia was diagnosed if spherical equivalent was +0.50D or greater or a sphere/cylinder
of £ 0.50 D or greater. The ametropia was then classified according to type. The right eye
data was arbitrarily used for all analyses. However, data from both eyes were tabulated side
by side for ease of comparison.



The data entry was done using Microsoft Excel 2010 and analysed using Stata Version 13.

3. RESULTS

Two hundred and twelve students participated in the study. However, two were excluded
because one had a recent history of uveitis, and one had a history of glaucoma. Of the
remaining eligible 210 participants, 113 (53.5%) were male, 97 (46.2%) were female, aged
between 19 to 39 years (24.7 + 3.1).

The most common ocular symptoms related to refractive error that were present in the
participants were headache when studying (91 students, 43.3%), eye straining (85, students,
40.5%) and difficulty with distance vision (73 students, 34.7%), as shown in table 1 below.
Ninety students (42.6%) experienced two or more symptoms. One hundred participants
(47.6%) had parents with a history of refractive error while the remaining hundred and ten
(52.4%) had parents with no history of refractive error diagnosis, as shown in figure 1.

Table 1: Ocular symptoms present in students

Ocular symptoms N=210
n %
Eye pain 45 21.4
Eye straining 85 40.5
Headache when studying 91 43.3
Distance vision difficulty 73 34.7
Near vision difficulty 3 1.4

2 2 symptoms 90 42.6
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Right Eye frequency Left Eye frequency

N (%) N (%)
185 (88.1) 189 (90)
20 (9.5) 14(6.7)
5(2.4) 5(2.4)
0(0) 2(0.9)
210 (100) 210 (100)
VA im révement with PH
Improvement 81(85.3) 79(81.4)
No improvement 14(14.7) 18(18.6)

Total 95(100) 97(100)




One hundred and forty-one (67.1%) (95% CI, 60.3% to 73.5%) participants were designated
to have a form of refractive error in which 79 (56.0%), 44 (31.2%) and 18 (12.8%%) of them
were astigmats, myopes or hyperopes, respectively. Of the astigmats 42 (29.8) had simple
myopic astigmatism, 24 (17%) had compound myopic astigmatism and 13 (9.2%) had mixed
astigmatism. Of those with ametropia, 78 (55.3%) were males and 63 (44.7%) were females.
The prevalence of ametropia was 65.0 % in females and 69.0 % in males. The association
between refractive errors and gender was not statistically significant (p = 0.530).
Anisometropia (difference in spherical equivalent of 2.00D or more between the two eyes)
was not recorded. Minus spherical errors ranged from -0.25 to -5.00 diopter spheres (DS),
plus spherical errors ranged from +0.25 to +3.00 DS, while spherical equivalent ranged
between -5.13 D and +2.25D. Over half of participants 109 (51.7%) were in the emmetropic
or near emmetropic range between + 0.5 to — 0.5 DS in terms of spheres and 139 (66.2%)
had little or no cylinder (-0.25 or less). Of the seventy-nine students who had, some form of
astigmatism, 35 (43.9%) had against-the-rule astigmatism, 26 (33.1%).-had with-the-rule
astigmatism and 18 (23%) had oblique astigmatism. The mean spherical equivalent in the
whole group was -0.45 D (95% Cl, -0.63 to -0.34) for the right eye, -0.41 D (95%.Cl, -0.58 to
-0.25) for the left eye and - 0.45 (95% ClI, -0.56 to -0.34 for both eyes.iThis was not
statistically significant (p = 0.62, Cl, 0.54 to 0.75 by Fischer’'s Exact Probability Test). There
was no student with high myopia.Table 3 shows the pattern of refractive errors.

Table 3: Pattern of refractive errors

Right Eye frequency Left Eye frequency

N (%) N (%)
Sphere (Diopters)
<-6.00 0(0) 1(0.5)
-6.00 to < -0.50 66 (31.4) 34 (16.2)
-0.50 to < + 0.50 109 (51.9) 122 (58.1)
+0.50 to +5.00 35 (16.7) 33 (15.7)
Total 210 (100) 210 (100)
Cylinders (Diopter cylinders)
<5.25 1(0.5) 1(0.5)
-5.25t0<-4.45 2(0.9) 0 (0)
-4.25t0<-3.25 1(0.5) 2(0.9)
-3.35t0<-2.25 1(0.5) 1(0.5)
-2.25t0<-1.25 11 (5.2) 14 (6.7)
-1.25t0 < -0.25 55 (26.2) 54 (25.7)
-0.25 68 (32.4) 59 (28.1)
None 71 (33.8) 79 (37.6)
Total 210 (100) 210 (100)
Spherical equivalents (diopters)
£-6.00 0 (0) 1(0.5)
-6.00 to < -0.50 86 (41) 70 (33.3)
<-0.50to < +0.50 105 (50) 117 (55.7)
+0.50 to +5.00 19 (9) 22 (10.5)
Total 210 (100) 210 (100)
Types of astigmatism
Against-the-rule (ATR) 35 (43.9) 34 (46.6)
With-the-rule WTR) 26 (33.1) 16 (21.4)

Oblique 18 (23.0) 23 (32.0)



Total

Types of refractive errors
Myopia
Simple myopic astigmatism
Compound myopic astigmatism
Hyperopia
Mixed astigmatism
Total

79 (100)

44 (31.2)
42 (29.8)
24 (17.0)
18 (12.8)
13 (9.2)

141 (100)

73 (100)

32 (25.6)
36 (28.8)
22 (17.6)
20 (16.0)
15 (12.0)
125 (100)

Sixty-one participants (29.0%) had a previous diagnosis of refractive error prior to.the study.
The majority of these (56 students, 91.8%) were diagnosed between 11 to 25 years of age,
with 30 (49.2%) between 15 to 20 years of age, 13 (21.3%) between 11 to 15 years old and
another 13 (21.3%) between 20 to 25 years old. In this study, 141 (67.1%),0f participants
were found to have a form of refractive error in the right eye. Of the participants ' who were
found with refractive error in either eye (153 participants), the majority (93, 60.8%, 95% CI
52.6% to 68.6%) were not aware of this prior to the study, as shown. in Table 4 below.

Table 4: Awareness of diagnosis

n (%)
History of refractive error diagnosis
Yes 61(29.0)
No 149 (71.0)
Total 210 (100)
Age at diagnosis
5-10 4 (6.6)
11-15 13 (21.3)
15-20 30 (49.2)
20-25 13 (21.3)
25-30 1(1.6)
Total 61 (100)
Refractive error found in current study
Right eye only
Yes 141 (67.1)
No 69 (32.9)
Total 210 (100)
Right or left eye
Yes 153 (72.9)
No 57 (27.1)
Total 210 (100)
Participant aware of diagnosis?
Yes 60 (39.2)
No 93 (60.8)
Total 153 (100)




Age and gender were not significantly associated with refractive error. Parental history of
refractive error was significantly associated with refractive error (p=0.001) as shown in Table
5 below.

Table 1: Association between refractive error and age/ gender/ parental history

Characteristic N=141

Refractive error present Chi-square
n (%) test; p value

Age Category

18-25 years old 97 (68.8)

26-30 years old 36 (25.5)

31-33 years old 6 (4.3)

36-40 years old 2(1.4) 0.428
Gender

Male 78 (55.3)

Female 63 (44.7) 0.530
Parental history of refractive error

Yes 78 (55.3)

No 63 /(44:7) 0.001

4. DISCUSSION

4.1 Demographic characteristics of participants

Participants in this study were an average of 24.7 + 3.1 years old (range 19-39 years old).
Students below the age of 18 were ineligible to avoid requirement of consent from a parent
or guardian [29], while students above the age of 40 were ineligible because of the
possibility of presbyopia which sets in around early to mid-40s [30] and would have
potentially influenced-results by inflating hyperopia prevalence. In this study, there was no
volunteer wha was excluded on account of age.

There were ‘more. males (53.5%) than females (46.2%), likely because the student
population at=UNZA-SOM comprises more males than females. The difference, however,
was not statistically significant. This was also found in a similar study in Nigeria [16] although
the:sample size was much smaller (83 participants). In contrast, a larger study by Muma et
al. [31] had more female than male participants (59.2% and 40.8% respectively), although
the difference was not statistically significant.

4.2 Clinical characteristics of participants

None of the students had any significant medical problem. The most common ocular
symptoms related to refractive errors that were present in the participants were headache
when studying (91 students, 43.3%), eye straining (85 students, 40.5%) and difficulty with
distance vision (73 students, 34.7%). Ninety students (42.6%) experienced two or more
symptoms. This is similar to a study in Saudi Arabia where eye pains, eye strains, inability to
see distant objects and/or headache while reading where the commonest symptoms among



students with refractive error [32]. In that study, the proportion of participants with symptoms
was much lower (24.2%).

Slightly less than half (47.6%) of participants had parents with a history of refractive error,
the other 52.4% did not. The afore-mentioned study had similar results with 45.3% of
participants having a parental history of refractive error.

4.3 Examination findings of participants

4.3.1 Visual acuity

One hundred and eighty-five students (88.1%) had uncorrected VA of 6/18 or better in the
right eye, making up the majority. Few had VA between 6/18 to 6/60 (20 students, 9.5%).and
only five (42.4%) had VA worse than 6/60. There was no student with.vision worse than
3/60. These findings are like other studies which reveal that most college or university
students have vision equal to or better than 6/18. In a Nigerian study-of medical students this
figure was 95.4% [16]; in a study of medical health sciences students in Ethiopia it was
91.6% [33]; yet in another study of undergraduate and postgraduate. college students in
China, this figure was 97.3% [34]. Perhaps it should bei/no surprise because medical
students and university students spend a lot of time reading and hence need to have good
vision, otherwise they would not keep up with their studies.

Ninety-five of the participants had vision worse than 6/6 and were subjected to VA check
with a pinhole. Eighty-one (85%) had improvement of VA while fourteen (14.7%) had no
improvement. Improvement of VA with use, of a/pinhole is an indicator of presence of
refractive error and has been used in some studies instead of refraction [35,36,32]. While
this may be used to estimate the prevalence of refractive errors, it does not take into account
that some people with 6/6 vision may:-have hyperopia or astigmatism, yet pinhole test is not
usually used on them. And in patients.who have refractive error and mild amblyopia, the VA
may not improve even if they do-not have.any other ocular pathology [37].

4.3.2 Pattern of refractive.errors

The overall prevalence of refractive errors in this study was 67.1%. This was lower than the
prevalence found in medical students in Nigeria of 79.5% [16]) and 83.1% found in a Saudi
study [38]. It was higher than that found in a similar study in Saudi Arabian students where
the prevalence was 58.:7% [39] and much higher than 32.24% found among Malay students
[40].

The most common type of refractive error found among ametropic students was astigmatism
at 56.0%, then myopia at 31.2% and least of all hyperopia at 12.8%. Of the astigmats 42
(29.8) had.simple myopic astigmatism, 24 (17%) had compound myopic astigmatism and 13
(9.2%) _had mixed astigmatism. The prevalence of astigmatism in this study was much higher
than 29.6% recorded among Nepalese students [41], 19.7% in the afore-mentioned Nigerian
study [16] and slightly higher than 45.5% recorded among students at a Saudi medical
university [42]. It was much lower than the prevalence of 82.2% found in a Singapore study
of medical students [4].

The prevalence of myopia in this study was comparable to a study in Turkey [43] where the
prevalence was 32.9% among medical students. It was lower than 52.7% found Indian
medical students [44] and 50.3% found in Norwegian medical students [23]. It was even
much lower than 63.6% found in Nigerian students [16]; 87.6% in Malaysia [40], 89.8% in



Singapore [4] and 92.8% in Taiwan [18]. Several other studies have consistently found
higher rates of myopia (45, 41, 21,20].

This study did not find any student with high myopia (right eye), similar to the Nigerian study
[16] and in contrast to the Saudi study which found high myopia of 8.04% among the
myopes [39] and 3.7% in Nepalese students [41]. It is possible that students with high
myopia are symptomatic and seek help as soon as possible. Since these studies are
voluntary, they may not capture those who are already wearing spectacles and may not
benefit directly from the study.

The prevalence of hyperopia in this study (12.8%) was similar to the 16.7% found in the
Nigerian study [16] and 10% found among Malay students [40]. It was much®higher than
3.7% found in the Saudi study [39] and 1.3% found in the Singapore study mentioned-above
[4]. Our prevalence was lower than 23.7% reported in a Pakistani study [46].

Of the 141 participants with ametropia, 78 (55.3%) were males.and 63 (44.7%) were
females. The overall prevalence of ametropia was 65.0 % in females and 69.0 % in males.
The association between refractive errors and gender was not:statistically significant in
several studies with p > 0.05 [46; 38, 16, 4]. In Malaysia, there were ‘'more female students
than males with refractive error and the difference was statistically significant with p=0.000
[40]. An Indian study [47] reported a higher prevalence/of ametropia among male students
compared to females; the difference, however, was not statistically significant (p=0.93).

Amongst the participants with astigmatism, against-the-rule (ATR) astigmatism was the
commonest form in our study. This agrees with some:-studies that report that the prevalence
of ATR astigmatism significantly increases with age, and with-the-rule (WTR) astigmatism
significantly decreases with age [48-50]. According to Lian-Hong et al. [51], 9 years of age is
the critical period for the transition from WTR to4ATR astigmatism. Since mean age of our
study was 24.7 + 3.1 years, suffice it.to say that the critical age for WTR astigmatism has
been exceeded.

Despite extensive literature search of major databases, there is paucity of studies on
refractive errors among African University students with which to compare our study. One
comparable study was the Nigerian study [16] but the sample size was much smaller (83
students). The other was an Egyptian study by [38] whose methods were somewhat similar
to our study with ‘anieven ‘larger sample size of 278. Both these studies had higher
prevalence of-refractive error (79.5% and 83.1%, respectively), and higher prevalence of
myopia (63.6% and 74.1%, respectively) than our study. However, just like these studies,
our study shows. a greater prevalence of refractive errors than would be expected in a
general’ population in an African setting. Epidemiological studies among African school
children_have reported refractive errors prevalence that ranges from 0.2%-13.5%, myopia
(range, 4.3%:-7.0%) being the commonest refractive error [31, 52- 54]. It is clear that the
mean.ages of these African studies are much lower than that recorded in the current study.
But the'differences in age alone cannot account for the huge discrepancy in refractive errors.
The Framingham Offspring Eye Study Group in 1996 [55], found the prevalence of myopia to
decrease with age in 1585 offspring of 1319 parents. This is expected on account of
decreasing growth of the eye after high school. This may explain why our study found lower
rates of myopia, given the average age of our participants. The influence of genetics and
other environmental factors may explain the differences between our study and afore-
mentioned African studies.

4.3.3 Awareness of refractive error diagnosis




Of the participants who were found with refractive error in either eye, 68.6% were not aware
of the diagnosis prior to the study. The remaining 31.4% who were aware had been
diagnosed before and already wore spectacles. Alruwaili et al. [38] in their study found a
higher number of participants who were aware of their refractive error (50.3%) but still
considered it to be low. They postulated that this relatively low percentage explained why as
much as 51.5% of students enrolled were not using any kind of treatment for refractive error.
In this current study, there was a student with high myopia and high astigmatism (in his left
eye) and with severe visual impairment (<6/60). Surprisingly, he was completely unaware of
this prior to participation in the study. He knew that he had trouble seeing at a distance, so
he simply sat in front of the class close to the board for most of his academic life. He was
otherwise asymptomatic and so was not bothered to seek medical attention. This pattern of
behaviour was noticed among some of his other colleagues with smaller refractive errors
although it was not part of the study.

The age at which the majority of participants were diagnosed (11-25 years/old) seems to
correspond to an age at which an individual is able to notice symptoms, cemmunicate
effectively with a parent or guardian and be able to request to seek medical:attention. For
those over 18 years, they are able to seek medical attention on their own without need for a
chaperon.

4.4.4 Association between refractive error and various factors

In this study, there was no significant association between age and refractive errors
(p=0.428). Similarly, Al-Batanony [32] also did not find any significant association between
age and refractive errors (p=0.76). A 2014 study by Dey et al., in contrast, found refractive
errors to be significantly more in the age range of 18 to 23 compared to older age range [56].

There was no significant association between_gender and refractive errors, as already
discussed earlier. Parental history of refractive errors was significantly associated with
refractive errors in our study (p=0.001). Similar association was found in a number of studies
of refractive errors among medical students (46, 57, 32, 58]. It has been hypothesised that
an underlying genetic predisposition.may alter eye growth which affects the prevalence rates
in medical students [59,60]. Like most other studies, these studies have focused on the
association between myopia and.parental history. In our study where astigmatism was more
prevalent than myopia, it is. hard to tell whether the association may be explained by the
same mechanism or perhaps there is another explanation.

5. CONCLUSION

Refractive. error is a significant problem among medical students at UNZA SOM. The
commonest form of refractive error was astigmatism in its various forms, followed by myopia.
There was no difference in prevalence attributable to age or gender, but parental history of
refractive error was a significant association. The most common symptoms of refractive error
were headache when studying, straining of eyes and difficulty seeing distant objects. Most
students with refractive error are not aware that they have it. Most studies among medical
students have found myopia to be the most prevalent type of refractive error. There may be
need to conduct further studies to find out why this was not the case in this study.



CONSENT
Written informed consent was obtained from all participants prior to enrollment and data
collection

ETHICAL APPROVAL

Ethical approval was obtained from the University of Zambia Biomedical Research Ethics
Committee for Postgraduates studies (UNZABREC) and the National Health Research
Authority (NHRA). Permission was obtained from the UTHS-Eye Hospital and from UNZA-
SOM in writing. The study protocols were in keeping with the tenets of Helsinki declaration of
1964 and amended by the 64th World Medical Association (WMA) General=Assembly

(2013)[61].
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