
OPTOMETRIC CRITERIA OF PRESCRIPTION IN CASE
OF BORDERLINE REFRACTIVE ERRORS

Emmetropia is defined as the state of refraction 
where parallel rays of light coming from infinity are 
focused at retina and hence resulting in no 
refractive error. This is normal state of vision. In 
ametropia parallel rays are not focused on retina 
but focus either in front or behind it. In myopia rays 
are focused in front of retina and in hypermetropia 
they are focused behind it.

Refractive error is considered as one of the main 
causes of visual impairment. It accounts for 80% of 

1total visual impairment.   Accurate correction of 
uncorrected ametropia improves the quality of life 

2of a person.   Number of people with visual 
impairment that includes uncorrected ametropia is 
259 million and number of people having visual 
impairment due to uncorrected ametropia lies 

3between 82 to 117 million.

Borderline refractive errors are the very small 
amount of errors which can or cannot be 
prescribed depending upon various circumstances. 
One of the most important decisions that 
optometrists have to make is to finalize the 
prescription of a refractive error. It is comparatively 
easier to prescribe for high uncorrected refractive 
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INTRODUCTION

PURPOSE: The objective of this study is to find out the criteria for prescription in borderline refractive errors and also estimate the refractive 
prescription in certain conditions that involve very low degree of refractive error.

METHODS: A cross sectional study with the help of non-probability purposive sampling method was conducted in 66 optometrists working 
in government hospital, doing private job, working in optical setup, practicing in clinic or studying optometry. The study consisted of both 
male and female participants of age group ranges 21-48 years. A questionnaire was distributed online among the optometrists through 
google form. Criteria of prescription in different circumstances were assessed accordingly.

RESULTS: 66 optometrists were included in this study. Results were assessed online via Google form. The criteria of prescription for each 
condition were estimated. In majority of cases optometrists prescribe new lenses i.e 97% optometrists prescribe in childhood myopia, 
92.4% optometrists in latent hyperopia, 82.5% optometrists in ametropia and 53% optometrists in residual refractive error after refractive 
surgery. Prescription is not given by 80.3% optometrists in allergic conjunctivitis and 77.3% optometrists in hyperglycemia. In symptomatic 
patients, 74.2% optometrists give full prescription in hyperopic patients, 78.8% optometrists in myopic patients and 63.6% optometrist in 
astigmatic patients of borderline category.

CONCLUSION: Optometrists prescribe full refractive correction in borderline cases in the presence of symptoms and slight or no 
prescription in the absence of symptoms. Symptoms are the most important factor which determines whether to prescribe new lenses or 
not. The prescription criteria vary from case to case. There is no a definite cutoff point for prescription but it differs according to the required 
condition.

KEYWORDS: Borderline refractive errors, Refractive errors, Symptoms, Refractive Prescription
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4error than for prescribing borderline cases.

The main purpose of optometrists is to enhance 
vision and eliminate the associated symptoms. In 
borderline refractive errors there is no significant 
demarcation line between prescribing or not 
prescribing spectacles. Presence of symptoms 
associated with low refractive errors is not clearly 

5specific and defined.

Myopia (nearsightedness) is the error of refractive 
state of eye in which distant objects are not seen 
clearly, due to projection of light rays anterior to 
retina with accommodation being at rest. 
Prevalence of myopia is increasing day by day. 
Number of myopic people is estimated to be 1406 
million (22.9% of world's population) and there is 
prediction that by the year 2050 there will be 4758 
million (49.8% of world's population) myopic 

6
people.

Borderline myopia is prescription of -0.50D in the 
presence of symptoms and -0.75D in the absence 
of symptoms. It is more closely related with the 

4normal visual development.  in case of delayed 
visual impairment spectacles are the most 
convenient way of correction as they reduce the 

7effects of sensory maturation.

Hypermetropia, the error of refraction in which 
parallel rays of light focus at a point posterior to 
retina with accommodation being at rest. 
Hypermetropia is most commonly presented in 
children, as they are hypermetropic by birth. Age of 
the child is inversely related with hyperopia as the 
child grows his refractive error reduces normally. 
Prevalence of hyperopia ≤ +1.25DS is 13.4% while 
of hyperopia ≥ +1.25DS is 34.0%. It is not 
understood to define a cut off\ borderline point for 
hypermetropia prescription due to hyperopic 

8
defocus.  

The prescription of refractive correction starts 
from ≤+0.75DS in the presence of symptoms and 
≥+1.00DS in the absence of symptoms.  Refractive 
error that is less than +1.00D is borderline, 

between +1.00D to +3.00D is mild hypermetropia 
9

and greater than +5.00D is high hypermetropia.  
Small uncorrected hypermetropia leads to high 
hypermetropia which causes many visual 
anomalies, especially in children. It can lead to 
amblyopia, strabismus, anisometropia and 

10astigmatism.  There is a strong association 
between esotropia and exotropia with childhood 

11
hyperopia.  Astigmatism is the type of refractive 
error in which parallel rays of light are not brought 
to a point of focus but form two focal lines that are 
right angle to each other. Refractive power varies in 
different meridia. It is one of the most common 

12anomaly of refractive media of eye.  Small amount 
of uncorrected astigmatism can create serious 
disturbances in visual environment. Even <1.0D 
astigmatism if not corrected can influence patient's 
visual acuity. Uncorrected astigmatism results in 

13
decreased distance and near vision.   Astigmatism 
is categorized as  mild/low astigmatism: <-1.00D, 
moderate astigmatism : -1.00D to -3.00D, and high 

14astigmatism : ≥-3.00D.   Overall prevalence of 
myopia is 27.3% with more prevalence in men and 
becomes stable in young and middle aged 

15
persons.

Presbyopia is not a refractive error per se but it is 
physiological age related decrease in amplitude of 
accommodation resulting in decrease of near 
visual acuity. With increased age the lens lose its 
e last i c i ty  and  i t  becomes  d i f f i cu l t  to  

16accommodate.  Uncorrected presbyopia leads to 
visual impairment as in 2005 people with 
presbyopia were 1 billion, now 1.8 billion people 
with presbyopia are estimated globally out of 
which 826 million suffer from visual impairment 

17
because they lack in adequate correction.

MATERIALS AND METHODS

The study was conducted between Octobers to 
December 2020. A questionnaire was filled by 66 
optometrist via online technique through google 
form. The questionnaire included questions 
related to different circumstances which acquired 
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whether the optometrist would prescribe new 
lenses or not in the given scenario. The exact 
prescription was also determined for borderline 
refractive errors (myopia, hypermetropia and 
astigmatism) which the optometrist gives in the 
presence and absence of symptoms. Data is self-
analyzed through google form and different 
prescription criteria are assessed. Frequency and 
percentages are calculated accordingly. The 
research protocol was approved by the Ethical 
Review Board of College of Ophthalmology and 
Allied Vision Sciences. The study methods adhered 
to the tenets of the Declaration of Helsinki for the 
use of participants in bio medical research.

RESULTS

Sixty six optometrists were included in this study. 
Results were assessed online via Google form. The 
criteria of prescription for each condition were 
estimated. In majority of cases optometrists 
prescribe new lenses i.e 97% optometrists 
prescribe in childhood myopia, 92.4% optometrists 
in latent hyperopia, 82.5% optometrists in 
antimetropia and 53% optometrists in residual 
refractive error after refractive surgery. 
Prescription is not given by 80.3% optometrists in 
allergic conjunctivitis and 77.3% optometrists in 
hyperglycemia. In symptomatic patients, 74.2% 
optometrists give full prescription in hyperopic 
patients, 78.8% optometrists in myopic patients 
and 63.6% optometrist in astigmatic patients of 
borderline category.

Figure -1: 

This chart shows that 65.2% of optometrists will 
not prescribe new lenses in above conditions 
which means majority of optometrists give 
prescription in this case.

Figure -2: 

This graph shows that optometrists give full 
refractive prescription in patients representing 
symptoms.

Figure -3: 

This graph shows that optometrists give full 
prescription in symptomatic patients'

Figure -4: 

This graph shows that optometrists give full 
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A Pa�ent binocular VA6/6 and monocular VA (Right Eye) 6/9 having no Symptoms.
66 Responses

57.6%

7.6 %

24.2 %

10.6 %

Agree

Strongly

Disagree

Strongly

RESPONSES FREQUENCY PERCENTAGE

Agree 16 24.2%

Strongly Agree 7 10.6%

Disagree 38 57.6%

Strongly Disagree 5 7.6%

A Myopic Pa�ent age 6-10 Years Old, Visual Acuity 0.2 logmar. I would 
prescribe Spectacles from ______Diopter. (Refrac�ve Error: +0.75DS)

A Hyperopic Pa�ent age 7-10 Years Old, Visual Acuity 6/9, I would prescribe 
Spectacles from ______Diopter. (Refrac�ve Error: +0.75DS)

A astigmatic Patient age 21-40 Years Old, without a spherical component, I would
 prescribe Spectacles from ______Diopter. (Refractive Error: +0.75DSCx90)
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prescription in symptomatic patients.

DISCUSSION

The main purpose of my study was to estimate the 
criteria of prescription of borderline refractive 
errors among different age groups. Prescription 
depends upon different factors the most important 
being the symptoms. The research was conducted 
among 66 optometrists via an online questionnaire 
provided with different circumstances. The 
optometrists were graduates, M.Phil. students and 
post graduates. Among these 66, 47% optometrists 
were working in government hospital, 28.8% were 
doing private job, 18.8% were working in clinics 
and remaining 5.4% were practicing in optical 
setups or studying optometry. 90.9% did not 
received any incentives on sale which means that 
our result is independent of the factor that 
corrective prescription is independent of the 
incentives received by optometrists. 47 
optometrists were female and 19 were male. 

Majority of the optometrists (57) agreed on 
prescribing new lenses to patient having 6/6 partial 
vision with previous prescription who complained 
of any symptom. As symptom is the most common 
factor associated with refractive error and most 
commonly related with astigmatism.  Visual acuity 
has major role in correction of refractive error as 
uncorrected refractive error result in reduced 
visual acuity and consequently decreased visual 
performance.  Most of the optometrists did not 
prescribe to patients having 6/6 vision in one eye 
and 6/9 in other eye with no symptoms. Ocular 
morbidity includes allergic conjunctivitis, 
refractive error, corneal opacity and infective 
conjunctivitis.  Fifty three optometrists did not 
prescribe new lenses in case of patient 
appreciating cylinder in allergic conjunctivitis. As in 
most of the cases the cylinder disappears when the 
allergy resolves. Thirteen optometrists prescribed 
in this case indicates there must be a significant 
change in visual acuity with prescription or patient 
having some degree of refractive error previously.

Sometimes refractive surgery of high refractive 
errors results in residual refractive error. There 
occurs reduction in corneal thickness after 
refractive surgery and there are different 
procedures to overcome residual refractive errors 
that may include corneal enhancement procedures 
and relaxing corneal incisions. But it is risky to 
perform such lasers when thickness is already 
reduced.  But in case of significant residual 
refractive error post refractive surgery, majority of 
the optometrists agree on prescribing the 
refractive correction.

People with heterophoria although have good 
visual functioning but it may be associated with any 
refractive error. It is estimated that exophoria is 
associated with astigmatism and esophoria has 
association with myopia and astigmatism. 
Therefore most of the optometrists agree to 
prescribe refractive correction in case of esophoria 
although in the presence of normal visual 
functions. 

In patients of cataract surgery, an intraocular lens is 
implanted to overcome the anomalies caused by 
cataract. Therefore accurate biometric readings of 
corneal curvature and axial length are required. 
However sometimes there occur some difference 
in calculations resulting in slight overcorrection or 
under correction of the refractive state. 
Overcorrected intraocular lens results in myopic 
shift post implantation. And if there is significant 
refractive error it is necessary to correct it as 89.9% 
optometrists agree to prescribe in this case.

Refractive error in case of childhood is necessary to 
correct. In children it is advisable to fully correct 
myopia to prevent its progression.  Therefore 64 
out of 66 optometrists prescribe refractive 
correction in this case.

Sometimes subjective refraction is verified by 
doing few post refraction tests, +1.00 blur test is 
most common of it. If patient report differences 
with previous using glasses on the test then there 
must be some change in new prescription. Patient 
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might be overcorrected or under corrected. 81.8% 
optometrists give new prescription in this case.

In some people mostly adults, cycloplegic 
refraction is done to estimate the otherwise latent 
hyperopia as it causes symptoms.  61 optometrists 
agree to give refractive correction in latent 
hyperopia as it causes headache, blurring and 
asthenopia. 

Patients with antimetropia (having opposite 
refractive error in both eyes), are of special 
consideration. 61 optometrists agree to give 
prescription in this case as it is mandatory to 
neutralize the refractive error of both eyes but it is 
considered to adjust the refractive power among 
both eyes so that it can be tolerable.

Refractive errors cannot be corrected in the 
presence of elevated blood sugar level. There 
occurs instability in the refractive state in case of 
patients with hyperglycemia and subjective 
refraction is carried out when blood sugar level is 
normal as it improves accommodative ability.' 
Majority of the optometrists (51) do not prescribe 
refractive correction lenses in case of 
hyperglycemia.

The prescription of hyperopic, myopic, astigmatic 
and presbyopia patients varies with the presence 
or absence of symptoms. In children optometrists 
prefer to prescribe the full correction even in the 
presence or absence of symptoms. In adults 
optometrists mostly give full prescription of 
borderline refractive error in the presence of 
symptoms, however in the absence of symptoms 
full or partial prescription can be given depending 
upon visual acuity.

CONCLUSION

The study concluded that prescription of refractive 
correction depends mainly on symptoms. 
Symptoms are the most important factor which 
determines whether to prescribe new lenses or 
not. However while prescribing age of the patient 

and visual acuity is also considered. In some 
circumstances falling in borderline category i.e 
childhood myopia, antimetropia, residual 
refractive error post cataract and refractive surgery 
and latent hyperopia, new lenses are prescribed to 
a previously spectacle using person. New 
prescription is not given in some cases as allergic 
conjunctivitis, hyperglycemia and normal vision 
and no symptoms with previous prescription. The 
prescription criteria vary from case to case. 
However full prescription is given in case of 
children irrespective of the symptoms. In adults full 
prescription is given in the presence of symptoms 
and in the absence of symptoms the optometrists 
decide whether to give slight refractive correction 
or not depending on certain other factors like visual 
acuity or previous prescription. It is also considered 
that hypermetropia is fully corrected and myopia is 
slightly under corrected. There is not a definite a 
cutoff point of prescription but it differs according 
to the required condition.

RECOMMENDATIONS

Following recommendations based on this study 
are as follows:

Ÿ It is not necessary to give a refractive 
prescription in each case of borderline 
refractive errors.

Ÿ Prescription criteria should be majorly 
dependent on the symptoms as it is not 
constant and varies from case to case.
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