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The opportunistic screening of refractive errors in school-going children by

pediatrician using enhanced Briickner test

Piyush Jain', Mihir T Kothari'?, Vaibhav Gode’

Aim: The aim of this study was to compare the results of enhanced Briickner test (EBT) performed by a
pediatrician and an experienced pediatric ophthalmologist. Subjects and Methods: In this prospective
double-masked cohort study, a pediatrician and a pediatric ophthalmologist performed the EBT in a
classroom of a school in semi-dark lighting condition using a direct ophthalmoscope. The results of
the test were compared using 2 x 2 Bayesian table and kappa statistics. The findings of the pediatric
ophthalmologists were considered gold standard. Results: Two hundred and thirty-six eyes of 118
subjects, mean age 6.8 + 0.5 years (range, 5.4-7.8 years), were examined. The time taken to complete
this test was <10 s per subject. The ophthalmologist identified 59 eyes as ametropic (12 hyperopic
and 47 myopic eyes) and 177 as emmetropic compared to 61 eyes as ametropic and 175 emmetropic
by pediatrician. The prevalence of the test positive was 25.9%. The sensitivity of the pediatrician was
90.2%, specificity was 97.7%, predictive value of the positive test was 93.2%, and predictive value of
the negative test was 96.6%. The clinical agreement (kappa) between the pediatric ophthalmologist
and the pediatrician was 0.9. Conclusion: The results of the EBT performed by pediatrician were
comparable to that of an experienced pediatric ophthalmologist. Opportunistic screening of refractive
errors using EBT by a pediatrician can be an important approach in the detection of ametropia in
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The prevalence of refractive errors, especially myopia, in
urban India is high and demonstrates an increasing trend.!**!
The magnitude as well as the prevalence of myopia increases
with age.*?! School screening programs are effective and
well-established methods for the detection and treatment of
refractive errors, yet with all the limitations of population-based
programs.”! Myopia is the most common refractive error in
school-going children in India and constitutes >60% of the total
refractive errors.®

Increased levels of outdoor activities and reduced exposure
to screen-based or near activities can be effective in the
prevention or slowing the pace of progression of myopia.l**?
Atropine eye drop is also well established in its role to arrest
or slow down the progression of myopia.l*** Other refractive
errors such as hypermetropia, astigmatism, as well as
anisometropia are amblyogenic and can cause significant visual
impairment. They can be corrected easily with spectacles. In
that context, it makes sense to detect the refractive errors,
specifically myopia (which may not be amblyogenic in a
majority but is still an important cause of visual impairment
in children) at an early age.
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The Briickner test and the enhanced Briickner test (EBT)
can be performed by transilluminating the pupil using a
direct ophthalmoscope from an arm length distance while
the patient fixates at the ophthalmoscope light. The location
and the size of the bright pupillary crescent give observer an
indication regarding the presence of any significant refractive
error [Fig. 1].1#1¢ Previous investigators have reported that EBT
is a simple, rapid, reliable, and objective test for the purpose
of screening of refractive errors in children, especially when
used by an experienced pediatric ophthalmologist or an
optometrist.[*!* However, its reliability is not compared when
used by a pediatrician.

In this study, we have compared the results of the EBT
performed by a pediatrician with a pediatric ophthalmologist
well versed with EBT. Good interobserver agreement
and quick learning may make EBT a useful test for the
opportunistic screening of refractive errors in children by
pediatricians.

Subjects and Methods

This prospective observational study was conducted by
the Department of Pediatric Community Ophthalmology
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of a Tertiary Teaching Pediatric Eye Centre of urban India.
Two masked investigators (a pediatrician and a pediatric
ophthalmologist) performed EBT in a semi-darkened room of
a municipal school.

The EBT®*'! was performed from a distance of 1 m from
the subject. Both eyes of the subject were simultaneously
illuminated using a direct ophthalmoscope (Heine, Beta 200,
Optotechnik, Germany) with the subject looking directly
into the ophthalmoscope light. The observer looked through
the peephole of the direct ophthalmoscope and adjusted
the lens dial until the pupillary reflex was sharply focused.
The size and location of the pupillary crescent were noted
and reported as ametropic (inferior crescent or decentered
crescent or >2 mm size superior crescent) or emmetropic
(<2 mm superior well centered to 12 o’clock position) crescent
[Fig. 1].

All the children >5 years age, from the first standard of
the school class were included. Children with any ocular
comorbidity, namely, media opacities, cataract, nystagmus,
and squint were excluded.

The pediatric ophthalmologist first described the optical
principle of photorefraction (EBT) to the pediatrician followed
by a demonstration of pupillary crescents in different refractive
conditions using +3.0D lens, =3.0D lens, and +3.0D cylinder held
in front of an emmetropic eye and using standard photographs
[Fig. 1].

The pediatrician then performed the test (EBT)
on ten consecutive children, verified by the pediatric
ophthalmologist. This exercise of teaching was immediately
followed by examination of the study population, first by
the pediatrician and then followed immediately by the
pediatric ophthalmologist (masked to the observations of the
pediatrician) using a direct ophthalmoscope (Heine Beta® 200,
Herrsching, Germany).

The data were categorized in a 2 x 2 Bayesian table [Table 1]
and analyzed to get the prevalence, sensitivity, specificity, and
predictive values. The clinical agreement between the two
observers was calculated using kappa statistics.

Myopia Hypermetropia

Myopic Astigmatism Hypermetropic Astigmatism

Figure 1: Photograph demonstrating the location and appearance
of pupillary transillumination on enhanced Brickner test in different
refractive errors

Results

Two hundred and thirty-six eyes of 118 subjects, mean age
6.8 + 0.5 years (range, 5.4-7.8 years), were examined. The
time taken to complete this test was <10 s per subject. The
ophthalmologist identified 59 eyes as ametropic (12 hyperopic
and 47 myopic eyes) and 177 as emmetropic compared to 61
eyes as ametropic and 175 emmetropic by the pediatrician
[Table 2]. At the prevalence of 25.9%, the sensitivity of the
EBT [Table 1] by the pediatrician was 90.2%, specificity was
97.7%, predictive value of the positive test was 93.2%, and
predictive value of the negative test was 96.6%. The clinical
agreement (kappa) between the ophthalmologist and the
pediatrician was excellent (0.9). None of the children was
already having spectacles.

Discussion

This study from urban India demonstrated a high prevalence
of significant refractive errors using a screening test that
was reported to have high negative predictive value and
specificity.*1* The clinical agreement, specificity, and negative
predictive value of the test when compared between a

Table 1: Results of enhanced Briickner test by pediatrician
for screening of ametropia in children

Test Value (%) 95% CI

Sensitivity 90.16 79.80-96.28
Specificity 97.71 94.25-99.36
Positive predictive value 93.22 83.53-98.08
Negative predictive value 96.61 92.76-98.74
Disease prevalence 25.85 20.39-31.93

ClI: Confidence interval

Table 2: 2x2 Bayesian table comparing the results of
enhanced Briickner test performed by the pediatrician in
comparison to the gold standard (pediatric ophthalmologist)

Pediatrician’s
observation

Pediatric ophthalmologist’s observation

Ametropic Emmetropic Total
Ametropic 55 4 59
Emmetropic 6 171 177
Total 61 175 236

Table 3: Vision-threatening ocular morbidity associated
with high myopia in children

Type of ocular morbidity Risk increase

Risk of retinal detachment!'®19! 200 times higher (3.2% for
myopia >-6.00D vs. 0.71%,
in emmetropic)

9 times higher with myopia
between -5.0D and -6.0D
2.8 times higher with myopia
2.4 times higher chances
with myopia

3.3 times for myopia >-3.0 D

Risk of CNVM2021

Risk of early cataract??'?2

Risk of retinal detachment after
cataract surgery®??

Risk of open-angle glaucomal®

CNVM: Choroidal neovascular membrane
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Table 4: Advantages of opportunistic screening versus population-based screening of refractive errors in preverbal children

Opportunistic screening

Population-based screening

Pediatrician’s office
Done by pediatrician

Location of screening
The health personnel involved
Sustainability

Can be done on daily and ongoing

School
Done by optometrists/ophthalmologists/teachers
Can be done on specified and dedicated days

basis in the pediatrician’s office

Reliability for referral
the pediatrician

Instrument required

Cost of the screening Low opportunity cost

Patients may tend to rely more on

Ophthalmoscope is a routinely used,
cheap, and essential instrument used
by any physician in medical practice

Patients may not rely much on the advice by a
visiting personnel

A photo screener is an expensive, out of the
shelf instrument that is specially dedicated to the
population-based screening of refractive errors
High cost and human resource intensive

pediatrician and a trained pediatric ophthalmologist were very
high. The pediatrician understood the principle and learned
how to perform and record the results of the EBT rapidly.

Since childhood myopia has a trend of increasing
prevalence and rapid progression in the Asian children living
in urban area, an early detection and referral are warranted.
This is particularly important when a pharmacological and
environmental modification can potentially prevent or slow
down the progression of myopia.F?!

It is well known that myopia is an important cause of
visual impairment in children, especially in the urban area of
Asian countries. An unchecked progression of myopia can be
associated with myopia of more than —6.0D which is associated
with multiple long-term ocular morbidities in the lifetime of a
child as well as high spectacle dependence [Table 3].1%"!

A red reflex testing is an essential component of the neonatal,
infant, and child physical examination by a pediatrician using
an ophthalmoscope. It is prudent to teach them to do an EBT
for an easy and early referral of the child suspected to have a
refractive error.

In fact, this approach of case detection which is called
opportunistic screening has many advantages over a
population-based screening (using photo screeners) in children
[Table 4]®! and it can be adopted as a first step toward the
elimination of childhood visual impairment due to refractive
errors. Training in performing the EBT should be included as
a part of the curriculum in the pediatric residency program
and should be considered a mandatory examination in the
pediatrician’s office.

As opposed to population-based screening, case detection
relies on detection of disease in patients who present to
physicians for various complaints or for routine immunization
as in this case.® Population-based screening for refractive
errors is especially inappropriate for developing countries
without an adequate infrastructure, especially when the
screening tests are expensive, difficult to administer, and
disease prevalence and associated visual disability are low
as seen with most refractive errors in preverbal age group.
Currently, one of the methods for detection of refractive errors
in preverbal children is to perform an EBT during a routine
comprehensive pediatric examination. The feasibility of this
would, however, depend on the willingness of pediatrician
and the performance of the EBT.

Although, in this study, we have not performed cycloplegic
refraction of the children, the sensitivity, specificity, and
predictive values of the EBT in comparison to cycloplegic
refraction are already reported in the literature.l'*?”! The
sole purpose of this study was to compare the screening of
children with EBT by a pediatrician with a trained pediatric
ophthalmologist who was very well versed with the EBT.

We found that the results of the EBT performed by
pediatrician were comparable to that of an experienced
pediatric ophthalmologist. Future studies are required to
assess the effect of opportunistic screening of refractive
errors in preverbal children by the pediatricians on the rate
of reduction of the visual impairment due to ametropia in
children. Studies are also required to evaluate the validity of
EBT in children <1 year when the fixation to distance target
is poor.

Conclusion

Opportunistic screening of refractive errors using EBT by
pediatrician can be an important approach in the detection of
ametropia in children.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Murthy GV, Gupta SK, Ellwein LB, Mufioz SR, Pokharel GP,
Sanga L, et al. Refractive error in children in an urban population
in New Delhi. Invest Ophthalmol Vis Sci 2002;43:623-31.

2. Dandona R, Dandona L, Srinivas M, Sahare P, Narsaiah S,
Munoz SR, et al. Refractive error in children in a rural population
in India. Invest Ophthalmol Vis Sci 2002;43:615-22.

3. Dandona R, Dandona L, Naduvilath TJ, Srinivas M, McCarty CA,
Rao GN. Refractive errors in an urban population in Southern
India: The Andhra Pradesh eye disease study. Invest Ophthalmol
Vis Sci 1999;40:2810-8.

4. Kothari M, Kosumbkar S. Ultra-rapid school vision screening
in developing nations using the Briickner test. Am Orthopt ]
2010;60:82-6.

5. Ahmed]I, Mian S, Mudasir S, Andrabi KI. Prevalence of myopia in
students of Srinagar city of Kashmir, India. Int ] Health Sci (Qassim)
2008;2:77-81.



736

INDIAN JOURNAL OF OPHTHALMOLOGY

Vol. 64 No. 10

10.

11.

12.

13.

14.

15.

Baltussen R, Naus J, Limburg H. Cost-effectiveness of screening
and correcting refractive errors in school children in Africa, Asia,
America and Europe. Health Policy 2009;89:201-15.

Lester BA. Comparing the cost-effectiveness of school eye screening
versus a primary eye care model to provide refractive error services
for children in India. Community Eye Health 2007;20:15.

Padhye AS, Khandekar R, Dharmadhikari S, Dole K, Gogate P,
Deshpande M. Prevalence of uncorrected refractive error and other
eye problems among urban and rural school children. Middle East
Afr ] Ophthalmol 2009;16:69-74.

Rose KA, Morgan IG, Ip ], Kifley A, Huynh S, Smith W, et al.
Outdoor activity reduces the prevalence of myopia in children.
Ophthalmology 2008;115:1279-85.

Sherwin JC, Reacher MH, Keogh RH, Khawaja AP, Mackey DA,
Foster PJ. The association between time spent outdoors and
myopia in children and adolescents: A systematic review and
meta-analysis. Ophthalmology 2012;119:2141-51.

Sankaridurg PR, Holden BA. Practical applications to modify and
control the development of ametropia. Eye (Lond) 2014;28:134-41.
Saxena R, Vashist P, Menon V. Is myopia a public health problem
in India? Indian ] Community Med 2013;38:83-5.

Walline JJ, Lindsley K, Vedula SS, Cotter SA, Mutti DO, Twelker JD.
Interventions to slow progression of myopia in children. Cochrane
Database Syst Rev 2011;12:CD004916.

Chia A, Chua WH, Cheung YB, Wong WL, Lingham A, Fong A,
et al. Atropine for the treatment of childhood myopia: Safety and
efficacy of 0.5%, 0.1%, and 0.01% doses (Atropine for the Treatment
of Myopia 2). Ophthalmology 2012;119:347-54.

Tong L, Huang XL, Koh AL, Zhang X, Tan DT, Chua WH.
Atropine for the treatment of childhood myopia: Effect on

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

myopia progression after cessation of atropine. Ophthalmology
2009;116:572-9.

Arnold RW. Vision screening in Alaska: Experience with enhanced
Briickner test. Alaska Med 1993;35:212-5.

Kothari MT. Can the Bruckner test be used as a rapid screening
test to detect significant refractive errors in children? Indian J
Ophthalmol 2007;55:213-5.

Risk factors for idiopathic rhegmatogenous retinal detachment.
The Eye Disease Case-Control Study Group. Am ] Epidemiol
1993;137:749-57.

Cho BJ, Shin JY, Yu HG. Complications of pathologic myopia. Eye
Contact Lens 2016;42:9-15.

Beuerman RW, Saw SM, Tan DH, Wong TY. Myopia: Animal
Models to Clinical Trials. 1 ed.. Toh Tuck Link (Singapore): World
Scientific Publishing Company Pte. Ltd.; 2010.

Saw SM, Gazzard G, Shih-Yen EC, Chua WH. Myopia and
associated pathological complications. Ophthalmic Physiol Opt
2005;25:381-91.

Leske MC, Wu SY, Nemesure B, Hennis A; Barbados Eye Studies
Group. Risk factors for incident nuclear opacities. Ophthalmology
2002;109:1303-8.

Chen §], Lu P, Zhang WEF, Lu JH. High myopia as a risk factor in
primary open angle glaucoma. Int ] Ophthalmol 2012;5:750-3.

American Academy of Pediatrics; Section on Ophthalmology;
American Association for Pediatric Ophthalmology And
Strabismus; American Academy of Ophthalmology; American
Association of Certified Orthoptists. Red reflex examination in
neonates, infants, and children. Pediatrics 2008;122:1401-4.

Thomas R, Parikh R, Paul P, Muliyil ]. Population-based screening
versus case detection. Indian ] Ophthalmol 2002;50:233-7.



