
Evaluation of vision screening in five- to eight-year-
old children living in Region V€astra G€otaland,
Sweden – a prospective multicentre study

Emelie Gyllencreutz,1˒2 Anna Chouliara,3 Afsaneh Alibakhshi,4 Mathias Tj€ornvik,5 Eva Aring1,5 and
Marita Andersson Gr€onlund1,5

1Department of Clinical Neuroscience, Institute of Neuroscience and Physiology, The Sahlgrenska Academy at University of

Gothenburg, Gothenburg, Sweden
2Department of Ophthalmology, Skaraborg Hospital, Sk€ovde, Sweden
3Department of Ophthalmology, Uddevalla Hospital, Uddevalla, Sweden
4Department of Ophthalmology, Southern €Alvsborg Hospital, Bor�as, Sweden
5Department of Ophthalmology, Sahlgrenska University Hospital, M€olndal, Sweden

ABSTRACT.

Purpose: To evaluate the current vision screening criteria regarding amblyopia

and refractive errors, with emphasis on screening limits and retesting, in Region

V€astra G€otaland (VGR), Sweden. Visual acuity (VA) screening is performed by

nurses at primary healthcare centres (PHCs) in 4-year-old children and at school

in 6- or 7-year-old children. Children with VA <0.65 (>0.19 logMAR) at either

eye are referred. If VA is 0.65 in one or both eyes, a retest is performed by nurses

at PHCs and schools, the children are then referred if VA is <0.8 (>0.10
logMAR).

Methods: We included all children aged ≥5 and <8 years referred between

October 2014 and June 2015 from PHCs and schools to the four eye clinics in

VGR, with VA ≥0.65 in one or both eyes. At the eye clinic, children underwent

assessment of VA, refraction in cycloplegia, eye motility, cover test, stereo test

and a slit lamp examination.

Results: Among the 259/295 children (139 female) participating, median age

was 5.7 years (5.0–7.8 years) at referral. Glasses were prescribed due to

subnormal VA with refractive errors in 20% of the children, 22% displayed

heterophoria, none had heterotropia and one younger child had amblyopia.

Accurate retesting gave fewer false-positive referrals.

Conclusion: Our results showed that a vision screening referral cut-off limit of

VA <0.65 would leave undetected refractive errors. Residual amblyopia was

uncommon. Accurate referral criteria, retesting and training of those performing

the screening as well as re-evaluation of the screening programme are all

important.

Key words: amblyopia – children – nurse – preschool children – primary healthcare – school – vi-

sion assessment – vision screening – visual acuity
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Introduction

Whole-population vision screening in
4-year-olds has been performed in Swe-
den since the 1970s (Kvarnstr€om et al.
1998) and is also recommended in
schoolchildren aged six to seven years
(Rehnman 2012). The main purpose of
vision screening is to prevent ambly-
opia, which is defined as decreased
visual acuity (VA) in one or both eyes
due to a disturbance of binocular and/
or foveal vision during development of
the visual system (von Noorden 1985).
Little is known about the impact of
amblyopia on quality of life (Solebo
et al. 2015), but uncorrected ametropia
in pre-schoolers is associated with a
significant reduction in visual-motor
function (Roch-Levecq et al. 2008),
and amblyopia due to strabismus in
adults might cause eye stress and read-
ing problems (van de Graaf et al. 2017).

The first partial vision screening
programmes in Sweden were initiated
in the 1960s, and produced a significant
reduction in amblyopia (Nordl€ow &
Joachimsson 1962). Since the 1970s,
vision screening in 4-year-olds has been
performed by nurses at primary health-
care centres (PHCs) in all parts of
Sweden, and the prevalence of ambly-
opia in the population is about 1%
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(Kvarnstr€om et al. 1998; Ohlsson et al.
2001; Gr€onlund et al. 2006). There are
currently no national guidelines for
when to refer children to an ophthal-
mological department, but a VA of 0.8
decimal (0.1 logMAR) has been com-
monly used as a cut-off limit in 4-year-
old children. Region V€astra G€otaland
(VGR) is a region in the western part
of Sweden with 1.6 million inhabitants.
In VGR 4-year-old children are screened
by nurses at the PHCs with an HOTV
chart (Hedin et al. 1980), whereas six-
or 7-year-old children are screened by
school nurses with a KM chart (Mou-
takis et al. 2004). The current screening
criteria in this part of Sweden are based
on previous studies performed in
Gothenburg (Hard et al. 2002; Hard
2007).

In some parts of Sweden, all children
are invited to a VA screening when
5 years old. In VGR the screening of 5-
year-old children is meant to be a retest
including only the children who had

VA 0.65 (0.19 logMAR) in both eyes or
0.65 in one eye and 0.8 (>0.10 log-
MAR) in the other, when screened at
4 years of age (Fig. 1).

The purpose of this study was to
evaluate the current referral vision
screening criteria in VGR regarding
outcome of amblyopia and refractive
errors, with emphasis on screening
limits and retesting. Special interest
was put on the retesting, introduced
in VGR in the early 2000s. The study
also considers school children who
were referred when using the current
criteria. School children are screened
school class by school class; thus, the
age at which the screening is performed
might deviate. Furthermore, the study
aimed to discuss national guidelines for
visual screening in Sweden.

Material and Methods

This prospective multicentre study
included all children aged ≥5 and

<8 years referred between 1 October
2014 and 1 June 2015 from PHCs and
schools to the four eye clinics in VGR,
with VA of ≥0.65 decimal (≤0.19
logMAR) but not worse in one or both
eyes. The four eye clinics are located in
Gothenburg (Sahlgrenska University
Hospital), Uddevalla (NU Hospital
Group), Bor�as (Southern €Alvsborg
Hospital) and Sk€ovde (Skaraborg
Hospital) (Fig. 2). In all centres other
than Gothenburg, the study was
entirely population based. Two smaller
eye practices, who accept referrals from
PHCs and schools are located in the
Gothenburg area. Unfortunately, they
were unable to participate in the pre-
sent study. The recommended eye
charts for vision screening in VGR
are HOTV (children aged 4–5 years)
and KM (children aged 6–7 years), but
the study also included children exam-
ined with a tumbling E chart (Moga-
neswari et al. 2015) or with a Snellen
chart, as well as cases where the eye

Vision screening program in Sweden. These are the general 
recommendations. Visual acuity (VA) cut off limits, and vision chart 
used in the VA screening, is stated in regional guidelines.

Age Screening test Performer Location
New-born Red reflex Paediatrician Hospital

6 weeks
Red reflex, external 
inspection, fixation, 

nystagmus
General practitioner PHC

6 months Hirschberg, motility Specialized nurse PHC
10-12 

months Hirschberg, motility Specialized nurse PHC

18 months Hirschberg, motility Specialized nurse PHC
4 years* VA Specialized nurse PHC
5-6 years VA Specialized nurse PHC

6 or 7 
years* VA Specialized nurse School

≤0.1 logMAR
Acceptable

0.19 logMAR, one eye
0.00 logMAR, other eye

>0.19 logMAR
In any eye

0.19 logMAR, both 
eyes, or 0.19/0.10

Retest within 
1 monthRetest when 

5.5 years old

>0.19 logMAR
In any eye

0.19 logMAR, one eye
0.00 logMAR, other eye

*Flow charts describe VA screening in Region 
Västra Götaland in 2014.

4 years
Monocular VA with HOTV
Primary Healthcare Nurse

Refer

5.5 years
>0.10 logMAR

Refer

6 or 7 years
Monocular VA with KM

School nurse

≤0.1 logMAR
Acceptable

6 years old and 
0.19 logMAR both eyes

Retest when 7 
years old 

Retest within 
1 month

7 years old and
>0.10 logMAR

>0.10 logMAR
Refer

>0.19 logMAR
In any eye

All children with ≥2 
lines difference between 
the eyes, except 
0.00/0.10 logMAR

0.19 logMAR, both 
eyes, or 0.19/0.10

Fig. 1. National guidelines used by the nurses at Primary Healthcare Centres (PHC) are available at a webpage called ‘Rikshandboken’. These

guidelines have been revised during the period this study progressed. Presently there are no cut-off limits available. The flowcharts show the screening

procedure in Region V€astra G€otaland when the study was initiated in 2014. Four-year-old children are screened using HOTV chart, 0.8 (0.10

logMAR) in both eyes is the cut-off limit. The cut-off limit is the same in school children, but a KM chart is recommended instead of HOTV chart.

This study focusing on the retested children older than 5 years (red boxes).
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chart used was unknown. Referrals
with reasons other than low VA as
primary reason for referral (e.g. sus-
pected squint, learning disabilities,
headaches) were excluded.

Ethical approval

The study was approved by the Ethical
Committee at the Medical Faculty, The
Sahlgrenska Academy at University of
Gothenburg, Gothenburg, Sweden and
conducted according to the Declara-
tion of Helsinki. The children and their
parents were informed of the nature of
the study, and written informed con-
sent was then obtained from all the
parents.

Clinical examination

The children were examined at the four
eye clinics between November 2014 and

June 2016. Their parents were asked
about the children’s medical records
(e.g. premature birth, medication,
headaches), and information from the
referrals (eye chart used and VA at
referral) was noted. The ophthalmo-
logical examination was based on the
following protocol.

Visual acuity

Uncorrected monocular VA was tested
with a digital KM chart (Moutakis
et al. 2004) at 3 m. Values were noted
in decimal format, and converted to
logarithm of minimal angle of resolu-
tion (logMAR) units.

Refraction

Refraction was performed under cyclo-
plegia, after a single instillation of a
mixture of cyclopentolate (0.85%) and
phenylephrine (1.5%), with one of two
comparable autorefractors (Xiong

et al. 2017): Nidek Tonoref 2/ARK-
530A (Nidek, Gamagori, Japan)
and Topcon A6300/KR8900T/
KR8800 (Topcon Corporation, Tokyo,
Japan). Refractive errors were defined
as a spherical equivalent (SE) of hyper-
metropia ≥2.5 Dioptres (D), myopia
≥0.50 D, or anisometropia ≥1 D.
Astigmatism was considered significant
at a level of ≥1 D (Gr€onlund et al.
2006). Children were considered myo-
pic or hyperopic if one or both eyes
were myopic/hyperopic, and astigmatic
if one or both eyes were astigmatic
(Negrel et al. 2000).

Amblyopia

Amblyopia was divided into unilateral
and bilateral types and defined using
the Danish Rural Eye Study criteria
(Høeg et al. 2015). ‘Unilateral ambly-
opia was defined as a 2-line difference
in the best corrected VA (BCVA)
values between the two eyes, with
<0.5 decimal (>0.3 logMAR) in the
worse eye, in addition to one or more
of the following factors: (i) strabismus,
(ii) previous strabismus surgery,
(iii) anisometropia consistent with worse
eye; ≥1.00 D SE anisohypermetropia,
≥3.00 D SE anisomyopia, or >1.50 D
anisoastigmatism, and (iv) evidence of
past or present visual axis obstruction
for >1 week in early childhood (e.g.
cataract, pseudophakia, aphakia, sig-
nificant corneal opacity, ptosis or eye-
lid haemangioma). Bilateral amblyopia
was defined as bilateral reduced BCVA
<0.5 decimal (>0.3 logMAR) with
either a past history of bilateral visual
axis obstruction or bilateral significant
ametropia (≥4.0 D SE hyperopia, ≥6.0
D SE myopia, or ≥2.5 D astigma-
tism)’.

Strabismus, ocular motility and stereovision

Strabismus (i.e. heterotropia and hete-
rophoria) was diagnosed using a cover
test/alternating cover test with fixation
at a distance of 3 m or 5 m and 0.33 m,
respectively. The nomenclature was
exo-, eso-, hypo- hypertropia/phoria.
Ocular motility was tested with a pen-
light, and binocular function was tested
with the TNO test (Vancleef et al.
2017).

Structural examination

A slit lamp examination of the ante-
rior and posterior segment was per-
formed.

Fig. 2. Map of Region V€astra G€otaland Region (VGR), which in total has about 1.6 million

inhabitants. The Gothenburg region, which is home to Sahlgrenska University Hospital, has the

largest population, whereas Sk€ovde, where Skaraborg Hospital is located, has the smallest

population. Referrals and participants in the study were as follows: Sahlgrenska University

Hospital: 100 referrals, 85 participants; NU Hospital Group: 89 referrals, 78 participants;

Southern €Alvsborg Hospital: 66 referrals, 60 participants; Skaraborg Hospital: 40 referrals, 36

participants.
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Treatment and follow-up

All children prescribed glasses were to
be scheduled for a second evaluation
within 3 months, and all children
treated with a patch were to be re-
evaluated in 6 weeks. There were no
fixed criteria for when to prescribe
glasses and/or patch; glasses were pre-
scribed in line with local praxis at the
four eye clinics. The study was closed
to further examinations on 30 June
2016.

Statistical analysis

Means, standard deviations, medians,
and ranges were calculated for descrip-
tive purposes. Microsoft Excel was
used to summarize the data. For cate-
gorical variables, frequencies and per-
centages were reported.

Results

Of the 295 referrals which met the
inclusion criteria, 36 did not proceed
with the study. The most common
reason was parental refusal (n = 24).
The remaining 12 did not participate
due to other reasons such as the family
was planning to move to another city,
investigation at another hospital or not
showing up at examination. The final
study group comprised 259 children
(Fig. 2). Of the 259 children, 66% were
referred by PHCs and 34% by school
nurses. In Gothenburg, Bor�as and
Sk€ovde, most of the children (99%)
referred from the PHCs were screened
with an HOTV chart, while in Udde-
valla 71% of the children were screened
with a KM chart. In Skaraborg, a
tumbling E chart was used in 6 of the
20 referrals from school. In 8% of the

259 cases, the type of screening chart
was unknown. Mean time before exam-
ination at an eye clinic was 4.6 months.
Demographic data of the study popu-
lation are given in Table 1.

Visual acuity

When analysing the ophthalmological
data, the children were divided into
three groups based on their age at
examination: 5.2–5.9, 6.0–6.9 and 7.0–
8.2 years. All the younger children
(<6.3 years) were referred from the
PHCs (Table 2).

When examined at the eye clinic, 90
children (35%) had acceptable VA ≥0.8
decimal (≤0.10 logMAR) and/or no
refractive error. These children were
not scheduled for a follow-up visit.
When analysing the referral data and
comparing the four different eye clinics,
the importance of a second examination
before referral was striking (Table 3).

The hospitals that more frequently
refused referrals which were not docu-
mented as having been retested before
referral had fewer children with VA
better than the referral cut-off. The
hospitals that accepted referrals with-
out documentation about retest had
more children with excellent VA. Chil-
dren tested at 4 years of age were
considered retested if referred from the
PHCs, but not if referred from school.
Five children were lost to follow-up,
none with a significant refractive error
or VA <0.7 (>0.15 logMAR). In all
children but one, VA was better at
follow-up (Fig. 3); the child who did
not improve had not used the pre-
scribed glasses. All children prescribed
glasses were to be scheduled for a
follow-up visit in 3 months, but this
did not occur in all cases; the median
follow-up visit took place at 3 months
but the range was 2–11 months.

Visual acuity at referral was com-
pared with VA at the eye clinic. A
difference of more than one line in
either direction was seen in 30% of all
cases, in 28% of those screened with
HOTV, and in 32% of those screened
with KM. In 29 cases, the eye chart
used was a tumbling E chart, a Snellen
chart, or unknown.

Refraction

The most common refractive errors
were hyperopia and astigmatism,
although most of the children (62%)

had no refractive error (Fig. 4).
Anisometropia was found in 45 chil-
dren (17%). A total of 84 children
(32%) were prescribed glasses: 53
(20%) due to refractive errors and
reduced VA (<0.65 decimal/>0.19 log-
MAR), and 31 (12%) due to astheno-
pia or a significant refractive error. One
child had VA of 0.1 logMAR in both
eyes despite hyperopia of 7D.

Amblyopia

Amblyopia was suspected in five chil-
dren, but at the 3-month follow-up
only one child fulfilled the amblyopia
definition (Table 4).

Strabismus, ocular motility and

stereovision

Heterotropia was not present in the
study group, but heterophoria was
found in 22% of the cases. Stereo
acuity was analysed in 223 of the 259
children. Due to technical problems, 36
children from Sk€ovde were excluded.
In 65% of the children (144/223),
stereo acuity was 60 sec of arc or
better. Motility was normal except for
one case of Brown’s syndrome.

Discussion

This prospective multicentre study
shows the importance of accurate
vision screening to prevent over-refer-
ral and to detect amblyopia. If the
screening is performed correctly, the
current VA screening of 4-year-olds at
PHCs leaves very few untreated cases
of amblyopia.

Vision screening is important to
prevent reduction of VA due to ambly-
opia (Høeg et al. 2015). In this study,
only one child fulfilled the amblyopia
definition. This is not surprising as
screening is performed a couple of
times before 5 years of age (Fig. 1).
The first VA screening is performed
when the children are 4 years old
and reveals anisometropia and micro-
tropia. In addition, children in all ages
with suspected squint are generously
referred, regardless the VA.

In Sweden, there is a long tradition
of using VA in amblyopia screening.
The screening is performed by special-
ized nurses at the PHCs and in school,
and the first VA test is performed at the
age of 4 years. The test is performed at
the same time as a general healthcare

Table 1. Demographic data for the study

population of 259 children.

Gender

Male; n (%) 139 (54)

Female; n (%) 120 (46)

Age at referral (years)

PHCs; median (range) 5.7 (5.0–7.8)
Schools; median (range) 6.1 (5.2–8.2)

Ethnicity

Caucasian; n (%) 254 (98)

Non-Caucasian; n (%) 5 (2)

Gestational age

Premature (<37
gestational weeks); n (%)

14 (5)

PHC = primary healthcare centre.
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check, which might be one reason for
the high attendance rate (98%) of VA
screening in Sweden. A large Dutch
birth cohort study (Tjiam et al. 2011)
has shown that 25% of positively
screened children are not referred suc-
cessfully. In Sweden, all citizens have a
National ID number. The National ID
number is used when patients are
referred directly from PHC to the

hospitals, which minimize the risk of
referrals getting lost. However, the
design of this study has limitations as
we do not have information about the
children who were not referred. A birth
cohort study would have been more
suitable to evaluate the screening pro-
gramme.

Testing 3 year old children would
lead to longer examination time and

lower testability rate (Kvarnstr€om &
Jakobsson 2005), and in addition, a
lower screening age generates more
false-positive referrals (Solebo et al.
2015). Visual acuity testing at 4 years
of age is therefore generally accepted in
the country. Autorefractors are not
used for amblyopia screening in Swe-
den. There is no evidence that screen-
ing with an autorefractor is better than
screening with VA charts (Cotter et al.
2015). In addition, autorefraction does
not measure the function of the eye,
and amblyopic risk factors are more
common than amblyopia (Alley 2013).
Having an amblyopic risk factor does
not mean that the child in every case
becomes amblyopic. Therefore, there is
currently no reason to change screen-
ing method.

Visual acuity screening criteria must
take both the age of the child and the
VA chart used into account. Both LH
charts and HOTV charts are used in
screening of 4-year-old children, and
these two VA charts are comparable
(Moganeswari et al. 2015). There are

Table 2. Mean visual acuity at distance, by age group. First examination at the eye clinic, including all 259 children participating in the study.

Age group

Mean VA OD
Range of VA OD

Mean VA OS
Range of VA OS

logMAR (SD) Decimal logMAR logMAR (SD) Decimal logMAR

5.2–5.9 n = 91 0.19 (0.10) �0.65 0.00–0.52 0.18 (0.09) �0.66 0.00–0.40
6.0–6.9 n = 100 0.14 (0.09) �0.72 0.00–0.40 0.16 (0.12) �0.70 0.00–0.80
7.0–8.2 n = 68 0.10 (0.07) =0.80 0.00–0.30 0.10 (0.08) =0.80 0.00–0.30

logMAR = logarithm of minimal angle of resolution; OD = right eye; OS = left eye; SD = standard deviation; VA = visual acuity.

Table 3. When performing the screening test at 4 years of age, the primary healthcare centre is

requested to retest the child within a month if the referral criteria are not met at the first test. If the

child displays a VA of 0.65 (0.19 logMAR) in both eyes, or 0.19 logMAR in one eye and 0.8 (0.10

logMAR) in the other, no referral is made but the child is retested at the age of five. These children

are included among the retested in this calculation. The older children screened by a school nurse

are only considered retested if two tests have been performed before referral.

Hospital (No of children) Re-tested (%) VA <0.1 logMAR (n)

Bor�as (60) 100 1

Uddevalla (78) 81 11

Sk€ovde (36) 75 4

Gothenburg (85) 69 16

VA = visual acuity.

Fig. 3. Follow-ups were planned for 175 children, 84 of whom were prescribed glasses. The

remaining 91 were also considered to have subnormal visual acuity (VA). Visual acuity at first and

second examination at the eye clinic. Ninety-two children were not scheduled for a follow-up. The

figure describes the data of the 167 of 169 children who turned up for a scheduled follow-up. These

children were considered to have subnormal VA. In two cases, complete data were not collected at

the first follow-up.

15850

8

29
10 4

Refractive errors, n = 259

No refractive error Hypermetropia ≥2.5D
Myopia ≥0.50D Astigmatism  ≥1D 
Hypermetropia and astigmatism Myopia and astigmatism

Fig. 4. All children included in the study had

undergone visual acuity (VA) screening per-

formed by a nurse at either a primary health-

care centre or at school. Only children with VA

≥0.65 (≤0.19 logMAR) were included in the

study. When referred, the nurse had noted a

VA not worse than 0.19 logMAR. Most of the

children had no any refractive error. Hyper-

metropia and astigmatism were the most

common refractive errors.
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currently no national guidelines in
Sweden for when to refer a child to
an eye clinic, but there are recommen-
dations for what eye chart to use and
when to perform the screening. Both
the LH chart and the HOTV chart are
recommended for use in the VA test at
4 years of age. As the children in this
study, all had a VA of ≥0.65 (≤0.19
logMAR) at referral, stricter referral
criteria could leave untreated some
children with an actual need for refrac-
tive correction. A few children with
major refractive errors had a VA of 0.8
(0.10 logMAR); most of them had
asthenopia.

Previous studies in this region have
shown a significant reduction in refer-
rals when children with slightly reduced
VA are retested at the age of 5.5 years
rather than being referred at the
age of four (Hard et al. 2002). In this

prospective follow-up study, no resid-
ual amblyopia was found among chil-
dren referred from school, and so this
screening programme seems to fulfil the
purpose of avoiding amblyopia.

Our study is in agreement with
others (e.g. Cotter et al. 2015) in point-
ing out the importance of continuous
education of those who perform the
vision screening. The choice of cut-off
limit is irrelevant unless the vision
screening examination is performed
accurately. In 30% of the cases, the

VA altered more than one line between
screening and examination at the eye
clinic. Both better and worse VA was
found. Better VA could be explained
by physiological improvement of VA
as the child gets older, and through the
child getting familiar with the testing
situation, while worse VA could be
explained by insufficient testing skills
or insufficient co-operation from the
child. When large differences are seen,
for example in the case of suspected
amblyopia referred from school, an

Table 4. Ophthalmological characteristics of the children suspected to have amblyopia according to the definition in the Danish Rural Eye criteria

(Høeg et al. 2015). When treated with glasses, only one child (patient no 1) fulfilled the criteria at follow-up(3–5 months after the first examination).

Visual acuity is given in logMAR.

Patient

no. Sex

Age at

referral

VA

OD/OS at

referral

First

VA OD/

OS at EC

Refractive error

Strabismus Glasses

Second VA

OD/OS

at EC

Last

available VA

OD/OS

at EC Amblyopia

OD

Sph

OD

cyl

OS

Sph

OS

cyl

1 f 5.5 0.19/0.00 0.15/0.80 3.5 �0.5 7.75 No Yes 0.10/0.52 0.10/0.40 Yes

2 m 6.4 0.00/0.19 0.10/0.70 1 �1.5 �0.5 No Yes 0.05/0.15 0.05/0.15 No

3 f 5.2 0.19/0.19 0.40/0.40 2.5 �3.75 2.75 �2.5 No Yes 0.15/0.15 0.15/0.15 No

4 f 5.6 0.19/0.19 0.40/0.22 6 �4.75 4 �2.0 No Yes 0.30/0.22 0.30/0.15 No

5 m 5.8 0.19/0.10 0.40/0.22 4 �2.0 3 �1.5 Exophoria Yes 0.20/0.10 0.10/0.05 No

Cyl = cylinder; EC = eye clinic; f = female; logMAR = logarithm of minimal angle of resolution; m = male; OD = right eye; OS = left eye;

sph = sphere; VA = visual acuity.

Fig. 5. When performing visual screening, it is

critical to attach the eye patch in the correct

position to avoid an inaccurate test result. The

patch must have a sticky area all around the

soft middle part.

Table 5. Visual acuity referral recommendations; primary healthcare centre.

Four years: Monocular visual acuity screening in 4-year-old children. All children are tested at the

primary healthcare centre using anHOTV chart at a distance of 3 m.

Visual acuity, HOTV Intervention

≤0.1 logMAR in both eyes Acceptable. Next test is performed

in school at about 6 years of age.

>0.19 logMAR in one or both eyes Retest within a month. If result

not acceptable, refer to an eye clinic.

0.19 logMAR in one eye, 0.00 logMAR in the

other eye

Retest within a month. If result

not acceptable, refer to an eye clinic

0.19 logMAR in both eyes, or 0.19 logMAR in

one eye and 0.10 logMAR in the other eye

Retest at 5 years of age.

Five years: Monocular visual acuity screening in 5-year-old children. The test is performed

only if the result at 4 years of age was not acceptable. Children already referred to an eye clinic

are not tested.

Visual acuity, HOTV Intervention

≤0.1 logMAR in both eyes Acceptable. Next test is performed

in school at about 6 years of age.

>0.10 logMAR in one or both eyes Retest within a month. If result

not acceptable, refer to an eye clinic.

Table 6. Visual acuity referral recommendations; school.

Six years: Monocular visual acuity screening in 6-year-old children. All children are tested in

school using a KM chart at a distance of 3 m. A school nurse performs the screening. It is

preferable to start as early as possible in the autumn, and to start with the oldest children in the

class.

Visual acuity, KM Intervention

≤0.1 logMAR in both eyes Acceptable

>0.10 logMAR in one or both eyes Retest within a month. If result not

acceptable, refer to an eye clinic.
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inaccurate position of the eye patch
could be the reason (Fig. 5). As in the
Multi-Ethnic Pediatric Eye Disease
Study (Tarczy-Hornoch et al. 2013),
our study highlights the importance of
rescreening before referral to avoid
over-referral.

Summary and recommendations

A screening programme with a cut-off
limit of 0.8 decimal (0.10 logMAR)
using an HOTV chart at the age of five
and a KM chart at the age of six is
accurate and sufficient to identify chil-
dren needing glasses due to refractive
errors. A more conservative cut-off
limit would leave children with refrac-
tive errors without treatment, and a
more generous cut-off limit would lead
to over-referral. The amblyopic child
found in the present study showed an
improved VA at follow-up.

It is not only the cut-off screening
limit that is of importance, but also how
accurately the vision test is performed.
Continuing education of those per-
forming the screening is important.
Tables 5 and 6 show the recently some-
what revised vision screening referral
criteria in VGR; if the LH chart is
added as a possible screening chart in 4-
year-olds, these criteria might serve as
national guidelines for Sweden.
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