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Background: Vision screening is an important component of any child eye health system.
Availability of standardised and broad screening guidelines is important to its success because
it will allow for uniform and full utilisation of services through the system.

Aim: This study aimed to evaluate the coverage, components, and referral criteria of the
paediatric vision screening services in Abia State, Nigeria, towards the development of
a uniform vision screening guideline.

Methods: Eighty-three registered optometrists practising in Abia State for at least one year
prior to the commencement of the study were invited to participate. Self-administered
questionnaires were distributed directly or via email to the optometrists. The questionnaire
covered areas such as the participation of optometrists in paediatric vision screening, coverage
of the screening programmes, screening tools and referral criteria.

Results: A response rate of 77.1% (64 participants) was recorded for the survey. Twenty-eight
(43.8%) respondents offered more than one paediatric vision screening outside their practice in
the last year before the survey. Among those respondents, 20 were from the private sector and
20 were based in urban cities. Only 10 respondents undertook more than four paediatric
screening services within this period. Visual acuity measurement and ocular health assessment
were the main components of the screening batteries of optometrists. While a child with any
disease abnormality was referred for evaluation, the referral criteria for a full examination
were inconsistent.

Conclusion: The existing paediatric screening programmes in Abia State are inadequate. Of
the few conditions that are screened for, varied referral criteria for further examination are
applied. It therefore appears that the current screening programmes are not meeting the visual
needs of the paediatric population and suggests the need for a new strategy to improve vision
screening provisions to children in Abia State.

Keywords: paediatrics; vision screening; screening coverage; test batteries; referral criteria;
screening guidelines.

Introduction

Vision screening is an important component of the child eye health system as it helps to identify
children who are already affected by, or prone to have, ocular conditions that requires referral
for further evaluation and treatment.! Over the past few decades screening services and test
batteries have evolved to detect several remediable visual conditions in children. Traditionally,
paediatric vision screening involved only the Snellen visual acuity test and was focused on
detecting children with reduced distance visual acuity thereby having the possibility of missing
several other important basic visual skills.>?** Consequently, test batteries including the
modified clinical technique,” the New York State Optometric Association test battery® and the
computerised vision efficiency rating (known as VERA) screening battery” were designed to
detect a wider range of vision problems. Vision problems encountered in the paediatric
population can include reduced visual acuity at distance and near, refractive errors, strabismus
and significant heterophoria, insufficient accommodative facility, fusional reserves, receded
near point of convergence, colour vision anomalies, reduced stereopsis, and pathological
problems. Furthermore, the need to address the inequalities in eye care delivery and enhance
the effectiveness of paediatric vision screening services prompted countries such as the
United States,* Australia,® Sweden,’ United Kingdom'® and Canada to develop strategies that
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have improved the provision and participation of vision
screening in their domains. A significant increase in the
number of children who are receiving vision screenings,
as well as significant reduction in the prevalence of
paediatric vision conditions have been reported for these
countries 5101

Nigeria is the most populous country in sub-Saharan Africa
with almost half (46%) of its 180 million population
consisting of children under the age of 15."? Eye care services
are provided at public and private health facilities.
However, there exists geographical disparity in the delivery
of eye care services in Nigeria.'*'*!%1%1” A review of paediatric
eye care in Nigeria found that of the 400 ophthalmologists
(including those in training), only 12 specialised in
paediatric ophthalmology and 95% - 99% of them were
practising in urban areas.!* A situational analysis of
optometry in Africa has reported a similar trend. Of the
approximately 4000 optometrists in Nigeria, 60% are
working in Federal capital territory and in private settings.'®
Specifically, in Abia State, the few eye care (primary,
secondary, and tertiary) facilities are in the cosmopolitan
cities of Aba and Umuahia. In addition, school eye
health has not received adequate attention from the
government.!>!413161718 Unavailability and inaccessibility of
eye care services to many children warrants the need for
regular screening programmes especially in the under-
serviced and under-resourced rural areas of Abia State and
Nigeria as a whole.

Currently, vision screening programmes in Abia State and
Nigeria are mainly organised by individual eye care
practitioners including optometrists. Such screening
programmes lack strategic coordination and are mainly for
the economic benefit of the eye care practitioner, rarely
focusing on the needs of the paediatric population.
Consequently, some visual conditions such as near vision
anomalies, which may affect school performance,'®???2%
may be overlooked. Thus, it is important to have uniform
and broad screening guidelines with a wvalid, reliable,
age-appropriate test battery and an adequate referral system.
This study will assess the extent of paediatric vision screening
provision to school children from ages 5 to 16 years in Abia
State and identify the vision screening test battery and
referral criteria used. The findings are expected to direct the
development of a uniform and broad paediatric vision
screening guidelines.

Methods
Participants

All optometrists who are registered with the Optometrists and
Dispensing Opticians Registration Board of Nigeria (ODORBN)
and currently practising for at least one year, in public and
private eye care facilities in Abia State were invited to participate
in this study, that is, saturated opportunistic sampling was
used. Optometrists were contacted via email, telephonically or

Page 2 of 6 . Original Research

http://www.avehjournal.org . Open Access

visitation during the bimonthly meeting of the Nigerian
Optometric Association Abia State chapter and at their
individual offices.

Procedures

A self-administered questionnaire, comprising of mainly
closed-ended questions was the data collection tool.
Questionnaires were distributed to all registered
optometrists in Abia State either as a hard copy or via email.
The principal investigator was available or contactable to
provide further clarification on any of the questions if
required. Participants returned the questionnaires at their
convenience with there being no obligation to participate in
the survey. Returned questionnaires were included in the
analysis if they were completed by registered optometrists
currently practising in Abia State for at least one year prior
to the commencement of the study. Participants of the initial
pilot exercise were excluded from the main study. The
questionnaire covered areas such as the participation of the
optometrist on paediatric vision screening, location of the
screenings, the ages of children being screened, tests
performed and referral criteria. Information on the number
of children referred to the optometrist from a screening
programme, and the reason for referral, were also included
in the questionnaire. The questionnaire could be completed
in approximately 25 min.

Statistical analysis

The data were entered onto a Microsoft Excel spreadsheet
with data cleaning and consistency checks conducted by the
principal investigator. Data analysis was performed using
Microsoft Excel and the results were presented in frequency
tables and figures.

Results
Location of the respondents

Of the 83 registered optometrists contacted to participate in
the survey, 64 responded, giving a response rate of 77.1%.
The distribution of participants, organised by practice
location and sector (public or private), is presented in Table 1.
Approximately 87.5% were working in the two cosmopolitan
cities of Aba and Umuahia and 71.9% were working in
private eye care facilities across the state.

TABLE 1: Respondents demographics by practice location and setting as well as
optometrists that have participated in at least one vision screening in the last
1vyear.

Practice location/sector Number of responses Optometrists involved in

screening
n % n %

Location

Aba 20 313 8 40.0
Umuahia 36 56.3 12 333
Other 8 12.5 8 100.0
Sector

Public 14 21.9 7 50.0
Private 46 71.9 20 43.5
Both 4 6.3 1 25.0
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Vision screening delivery and coverage

Twenty-eight (43.8%) participants reported to have provided
at least one vision screening outside their practice that
included children as participants in the last one year before
the survey. Among this number, 20 (71.4%) are from the
private sector and either based in Umuahia or Aba (Table 1).
Table 2 shows the various centres where the screening
exercises were conducted. Over half (57.1%) of the
optometrists involved in screening exercises have provided
vision screening in a school setting. The frequency of the
vision screening service delivery was low. In the last one year
prior to the study, 10 (35.7%) of these optometrists have each
undertaken not more than two paediatric vision screening
exercises, another 10 (35.7%) have provided vision screening
service more than four times, while 6 (21.4%) have been
involved in three screening exercises.

Among those respondents who participated in a vision
screening of schoolchildren, four (14.3%) were involved in
screening organised by themselves, three (10.7%) were involved
in screening organised by schools, nine (32.1%) were involved
in screening organised by non-governmental organisations and
one optometrist participated in a screening exercise organised
by government. With respect to services provided to school-age
children, vision screenings are offered by private sector
optometrists within their practice locations primarily to create
awareness and for business economic reasons. In instances of
vision screening conducted outside of their practice locations, it
often involved optometrists or ophthalmologists who were
collecting data for research purposes.

As a way of improving the coverage of paediatric vision
screening, some respondents suggested that vision screening
should be legislated and become a policy, just like the National
Program on Immunization. Others suggested that teachers
and parents should be given basic knowledge in eye care to
help in the early detection of children with ocular-visual
problems. There is also a call for improvement in the delivery
of primary healthcare by getting more optometrists and other
eye care practitioners involved.

Components (test batteries) of vision screening
programmes

The test batteries of the optometrists that have provided at
least one vision screening programme in the last one year
prior to the study are presented in Table 3. The analysis of
the responses showed that visual acuity and ocular health
assessment (using either the penlight and /or ophthalmoscope)

TABLE 2: Number of optometrists who performed vision screening in various
screening centres.

Screening centres Number of optometrists Percentage (%)

(n=28)
School 16 57.1
Community 8 28.6
Religious places 6 21.4
Others 2 7.1

Note: The total number of responses by optometrists for the screening centres (n = 32) is
more than the number of optometrists who have participated in at least one vision screening
(n = 28) in the last one year before the study because some optometrists have undertaken
screenings at more than one site.
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procedures were the major components of the screening
battery of optometrists. Further information indicates that
most optometrists prefer the problem-oriented approach.
They tend to focus strictly on significant eye problems, those
either mentioned by the patient or obvious to the doctor;
therefore tests like retinoscopy, stereopsis, and colour vision
are excluded from the screening battery. Children who need
such examinations are usually referred to a clinic where such
examinations are carried out.

Referral criteria

The referral criteria adopted by individual optometrists for
each of the tests included in a screening battery are presented
in Table 4. Only screening tests (visual acuity, cover test,
ocular motility and ocular health) which are reported in Table
3 are presented here. The result shows no definitive criteria
for the test batteries.

Other responses

Furthermore, we analysed responses of those optometrists
who had consulted children (6-18 years) in their various
practices who were referred for comprehensive evaluation
and treatment from a vision screening programme in the last

TABLE 3: Number of optometrists that performed specific vision tests in
paediatric vision screenings.

Test batteries Optometrists

n %
Visual acuity/refractive status
Monocular distance visual acuity 28 100.0
Near visual acuity 20 71.4
Hyperopia (plus lens test) 0 0.0
Refraction (retinoscopy/autorefraction) 4 14.2
Binocular vision test
Strabismus (cover test/Hirschberg test) 10 35.7
Ocular motility 4 143
Near point of convergence 0 0.0
Phoria measurement 0 0.0
Stereoacuity 0 0.0
Accommodative amplitude 0 0.0
Colour vision test 0 0.0
Ocular health
External (Penlight) examination 28 100.0
Ophthalmoscopy 20 71.4
Other 0 0.0

N=28.

TABLE 4: Referral criteria applied by optometrists for various test protocols.

Test batteries Criteria Optometrists
n %

Visual acuity/refractive status

Distance visual acuity <6/6 21 75.0
<6/9 7 25.0

Near visual acuity <N, 20 71.4

Binocular vision test

Strabismus (cover test/Hirschberg test) Not reported 0 0.0

Ocular motility Not reported 0 0.0

Ocular health

External (Penlight) examination Any abnormality 28 100.0

Ophthalmoscopy Any abnormality 20 71.4

N=28.
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one month. Of the respondents, 18 (29.5%) had seen at least
one child in their clinic who was referred from a vision
screening programme. Among these optometrists, 16 (88.9%)
reported that the children were referred from vision screening
conducted by optometrists while two (11.1%) respondents
did not know who had referred the children. None of the
respondents reported to having seen children referred by
ophthalmologists or nurses. Forty percent of the optometrists
reported that the children who presented to their clinic from
a vision screening programme were mostly from primary
school. The reasons for the referrals of the children seen by
optometrists in their clinics are presented in Table 5.

Discussion

In this study, the coverage, components, and referral criteria
of paediatric vision screening services in Abia State by
optometrists are evaluated. The findings indicate that the
provision of paediatric vision screening is irregular and only
a small number of children may be receiving vision screening
services from the current system. Visual acuity measurement
and ocular health assessment (penlight and ophthalmoscopy)
were the main components of the screening batteries of
optometrists. While a child with any ocular disease was
referred for further evaluation, the referral criteria for a full
examination were inconsistent.

Current situation of child eye care in Abia State

Approximately, 87.5% of the respondents in the present
study are practising in the metropolitan cities of Umuahia
and Aba and 71.9% of the respondents are working in
private eye care facilities. An earlier study in Aba, Abia
State had reported that eye care services are mainly provided
by private sector practitioners and are restricted to
cosmopolitan cities centres.” Given the disparity in the
geographical spread of registered optometrists’® in Abia
State, it is highly unlikely that the recommendation of the
World Health Organization of at least one optometrist per
50 000 people* is achievable. The consequences of this
scenario are that eye care services are unavailable and
unaffordable to many children, especially those living in
rural communities. Therefore, there is need to provide more
eye care services including vision screenings to the residents.

Provision and coverage of vision screening
programmes

Regarding the provision of vision screening, a smaller

proportion of the respondents (43.8%) had participated in

TABLE 5: Reasons for referral of children seen in optometric clinics from vision
screening programmes.

Reasons for referral Number of optometrists

Distance visual acuity 17
Near visual acuity 8
Tropia/phoria 5
Pathology 8
Others 0

Note: The total number of responses by optometrists for reasons for referral (n = 38) is
greater than the number of optometrists who have attended to children referred for
comprehensive evaluation from a vision screening programme (n = 18) in the last one year
before the study, because some optometrists reported for more than one reason.
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one or more vision screening that included the paediatric
population in the last one year before this study. Although
the vision screening programmes were conducted in both
rural and urban areas, considering the number of optometrists
involved (Table 1), the frequency of participation and the
population of children in Abia State, it is possible that not all
school-age children are screened by optometrists in Abia
State. In addition, the focus of some of the screening
programmes was not on the paediatric population.

As suggested by some respondents, more eye -care
practitioners need to be involved in vision screening and
screening should be delivered in several locations across the
state, especially in rural areas. Interestingly, adequately
trained non-ophthalmic practitioners in Sweden have shown
competence in screening children and making necessary
referrals for professional eye examination.” Integrating
adequately trained community health nurses in paediatric
vision screenings, in addition to implementing policies that
will coordinate, and guide service provision will increase the
number of screeners and improve coverage of vision
screening in Abia State.'®® In Sweden, it is recommended
that children receive numerous vision screenings before
school entry. According to this policy, children are expected
to have undergone six vision screenings before the age
of four years and subsequently two more screenings during
primary school. With the series of vision screenings, 99.0% of
4-year-old children have received one or more vision
screening services which resulted in a significant decrease in
the prevalence of amblyopia from 2.0% in 1970 to 0.2%
in 19922 In British Columbia, Canada, a province-wide
vision screening was established to detect vision problems
in children, not more than six years of age using uniform
guidelines and criteria. An appraisal of the screening
programme over a 4-year period revealed that the programme
reached over 35 000 kindergarten children annually, which is
equivalent to roughly 9 out of 10 enrolled students." In
Australia, Queensland health authorities recommend that all
children be screened for reduced visual acuity and strabismus
at age 4-5 years, as well as receive up to seven vision
screenings between the ages of 0.0-3.5 years by the child
health nurse.® A law was also passed in the state of Kentucky
in the United States (US) in the year 2000 which required
every child between 3 and 6 years to have a vision assessment
by an eye care practitioner prior to entering public school.
Overall, paediatric vision screening is part of the regular
assessment of every child health visit and school health
programmes in the US,* because it affords the opportunity of
wider vision screening coverage.

Vision screening protocols

The findings of this study indicate that distance visual acuity,
penlight assessment and ophthalmoscopy were the main test
batteries included in the paediatric vision screening
programmes conducted by individual optometrists in Abia
State. Only a few optometrists performed retinoscopy (14.2%)
ocular motility evaluation (14.3%) and a cover test (35.7%)
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examination with test batteries such as the plus lens test (for
latent hyperopia), convergence point at near, accommodation
amplitude, heterophoria measurements and colour vision
test not included in their screening protocols (Table 3). The
use of a problem-oriented approach in vision screening as
reported by some respondents contradicts the purpose of
paediatric vision screening, which is to identify and refer
children affected by, or who are prone to develop, specific
visual disorders, for further evaluation and treatment.?
Many children with critical vision problems who are not
aware of their condition are likely to be missed.

Previous studies in Nigeria®'#*? and elsewhere'*??%2 have
shown that low amounts of hyperopia and astigmatism,
vergence and accommodative anomalies were common visual
conditions in children and such vision disorders can affect
reading efficiency,®* school performance”?* and the
overall development of a child.!** In view of these findings, it
is highly possible that the tests included in paediatric vision
screenings programmes by optometrists are not meeting the
most important visual needs of children in Abia State.

Referral criteria and follow-up

Although, a child with any ocular disease was referred for
a further evaluation, the referral criteria for a full examination
were inconsistent. Among the 28 optometrists who performed
distance visual acuity testing during vision screening, 75%
considered visual acuity worse than 6/6 as the criterion for
referral, whereas 25% considered visual acuity worse than
6/9 as the criterion for referral (Table 4). The difference in
referral criteria is expected considering that there are no
vision screening guidelines in Abia State and Nigeria.

Regarding the follow-up of those referred for complete
examination, it would be difficult to establish the rate of
referral of screening initiatives where there are no proper
documents and uniform guidelines. However, the findings of
the present study show that the main reason for referral for
those children who presented for complete evaluation at an
optometric clinic was reduced distance visual acuity (Table 3).
This may not necessarily imply that reduced visual acuity
was the main problem among the children screened but that
the visual acuity test was the major component of the
screening batteries of optometrists in Abia.

The findings of the present study demonstrate strict adherence
to research protocol and eligibility criteria. Respondents were
recruited from both public and private eye care facilities as
well as from rural and urban areas. In addition, data were
collected using a questionnaire that was adapted from
a previous children’s vision screening survey in Australia®
and respondents had the freedom to provide additional
information. However, there may be errors of memory recall
bias in the estimation of the frequency of respondent’s
participation in vision screening, number of children being
screened including the components of screening batteries over
a 1-year period, especially for vision screening programmes
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where the respondents are not directly involved in the
organisation of the event. Considering that there are no
uniform guidelines, these factors may vary depending on the
focus of the vision screening and the screening centres. An
on-going evaluation through the development of uniform
guidelines and proper documentation of vision screening data
may provide a better assessment of paediatric vision screening
in Abia State in the future.

Conclusion

Existing vision screening programmes, particularly for
children, in Abia State are irregular and unevenly distributed
and are mainly focused on the detection of reduced distance
visual acuity and pathological problems. The implication is
that many children with common paediatric eye conditions
including those linked to reduced academic achievement are
not routinely screened. For the few conditions that are screened,
dissimilar referral criteria were applied in classifying
participants as having vision problems and no systematic
follow-up process was in place, to ensure that those identified
as having problems received the recommended comprehensive
evaluation. Exploration is also required in determining the
value of referring refractive problems to optometrists and
ocular pathology to ophthalmologists to ensure that the child
receives a timely referral. Overall, it appears the current
screening programmes are not meeting the visual needs of the
paediatric population, thereby indicating that a new strategy is
required to increase the coverage and effectiveness of paediatric
vision screening in Abia State. Thus, a coordinated and broad
screening guideline with the goal of improving service
provision as well as to detect a wide range of vision problems is
recommended.
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