For the full versions of these articles see bmj.com

Clinical Review

Management of refractive errors
Gillian M Cochrane,1 2 Rènée du Toit,3 Richard T Le Mesurier1 4 5 6
1

Centre for Eye Research Australia,
University of Melbourne, Royal
Victorian Eye and Ear Hospital,
Melbourne, Australia
2
Vision Cooperative Research
Centre, Sydney, Australia
3
The Fred Hollows Foundation New
Zealand, Auckland, New Zealand
4
The Fred Hollows Foundation,
Sydney, Australia
5
International Agency for
Prevention of Blindness, Western
Pacific Region, Melbourne, Australia
6
International Council of
Ophthalmology Uncorrected
Refractive Error Committee, San
Francisco, United States
Correspondence to: G Cochrane,
CERA, 32 Gisborne St, East
Melbourne VIC 3002, Australia
cochrane.gm@gmail.com
Cite this as: BMJ 2010;340:c1711
doi: 10.1136/bmj.c1711

Uncorrected refractive error accounts for half of the global
burden of avoidable vision impairment and nearly a third of
the global burden of avoidable blindness.1 2 Globally, 153 million people have visual impairment or are blind due to uncorrected refractive error and the majority live in low income
countries.1 Additionally, 410 million people have difficulty
with near tasks because they lack reading glasses.2 Interventions to treat refractive error, such as spectacles, are cost
effective and in high income settings are readily accessible,
but refractive errors are often not diagnosed or referred and
barriers to the use of services exist.1 Under-corrected refractive error can account for as much as 75% of all impairment of
vision in high income countries 1 3‑5 and it may markedly affect
quality of life.5 Minor reduction in vision (<6/12 or just below
the driving standard) has been associated with an increased
risk of death and physical, social, and psychological problems
in people older than 50 years (see box 1 on bmj.com).6 w1-7 The
global economic impact of uncorrected refractive error is an
estimated 268.8 billion international dollars, based on population and economic data combined with a meta-analysis of
prevalence studies.7 We provide an overview of the public
health significance of refractive error, its management, and
referral strategies for primary care practitioners.

What causes refractive error?
Part A of the figure shows a normal eye with the light focusing
on the retina (emmetropia). Refractive error occurs because
of an inability of the eye’s anatomical and physiological components to focus light on to the retina (ametropia). Myopia
(short-sightedness) occurs when light is focused in front of
the retina causing blurry distance vision (fig, B). Near vision is
still maintained, although people with high levels of myopia
will need to hold objects close to their eyes to see them clearly.
Hypermetropia (hyperopia; long-sightedness) occurs when
light is focused behind the retina, although the natural ability of the eye to focus (accommodation) often allows light to
be brought into focus onto the retina (fig, C). An individual’s

Summary points
Uncorrected and under-corrected refractive error is the leading global cause of avoidable
vision impairment
The rising prevalence of myopia and an ageing population are increasing the need for
management of refractive error
Most refractive errors manifest as a gradual loss of distance or near vision, or symptoms of
eyestrain after concentrated visual tasks
In low income countries refractive error may often be managed by trained mid-level
healthcare workers
Correction of refractive errors usually improves vision, visual comfort, and quality of life.
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age and the degree of hyperopia determine the extent of their
ability to accommodate. With a minor degree of hyperopia a
younger person’s distance and near vision is often clear but
they may experience asthenopic symptoms (“tiring” of the
eyes often characterised by visual discomfort or headache).
With age, near vision and eventually distance vision may be
compromised as reduced flexibility of the crystalline lens limits the ability to accommodate. Age-related inflexibility of the
lens causes presbyopia (increasing difficulty in seeing clearly
when attempting close-range tasks, for example, within arm’s
length), which naturally occurs irrespective of other refractive
errors from about age 40 onwards. The initial signs include
accommodative lag (slower recovery time changing from distance to near tasks and vice versa); increasing difficulty with
accommodation in reduced light conditions; and tiring with
continuous close work. Astigmatism occurs when the eye’s
optical system cannot produce a point focus (fig, D) causing
a blurry image. It usually occurs in conjunction with either
myopia or hyperopia and thus also presbyopia.w8
Some systemic and ophthalmic conditions may change
refractive status. A decrease in visual ability due to field
loss, reduced light-dark adaptation, or changes in colour
vision and contrast sensitivity may be mistaken for a change
in refractive error. Taking a careful history helps to ensure
appropriate referral.

Who is affected by refractive error and when?
Children
Hyperopia and astigmatism are often present at birth but usually resolve by age 3 years (emmetropisation).8 By contrast,
preterm babies are myopic.9
In a series of population based surveys, the prevalence of
refractive errors in children aged 5-15 years varied substantially between geographic regions, urban and rural locations,
and different ethnic groups.10 If refractive error is not detected
children may develop behavioural problems or fall behind
their peers in education and social functioning.1 11 w11
SOURCES AND SELECTION CRITERIA
In October 2008 and May 2009 we searched the Cochrane
Collaboration database for reviews and clinicaltrials.gov
for current trials, returning 420 studies. We also searched
Medline and PubMed for articles published between 1
January 2000 and 1 May 2009, using MESH terms and
combinations including quality of life and public health
with uncorrected, refractive error, spectacles, surgical,
and management, as well as specific terms relating to
refractive error and correction; this search returned 1128
articles, 107 of which were review articles.
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(A) Light rays refracted to point focus on to retina in normal eye. (B) Light rays refracted to point
focus in front of retina in myopic eye. (C) Light rays refracted to point focus “behind” retina in
hyperopic eye. (D) Light rays refracted to two distinct point foci, neither necessarily focused on
retina in astigmatic eye

Myopia typically manifests in adolescence or early adulthood in people undertaking tertiary education. Cross-sectional samples of students from cohort studies show a trend
towards myopia in 6 and 7 year olds in urban areas in East
Asia.12 w9 Undetected myopia may adversely affect social
interaction and performance in class or sports. Myopia
receives more attention as a public health issue than hyperopia,12 w10 yet uncorrected hyperopia can also adversely affect
education in school aged children.11 Hyperopia may underlie
strabismus and jeopardise stereopsis (perception of depth),
causing amblyopia. It may also make close work tiring and
difficult.

Adults
An ageing global population has increased the prevalence of
presbyopia. A meta-analysis of population surveys estimated
that 517 million individuals have uncorrected presbyopia,
410 million of whom would be restricted in performing near
tasks such as reading or preparing meals.2
How can a primary care practitioner recognise refractive
error?
Patients with uncorrected refractive error will find it difficult
to see clearly or comfortably. A careful history will note previous ophthalmic and known vision problems and the interval
since these were last addressed. Since changes in vision are
gradual and may be attributed to ageing, individuals may
not specifically mention symptoms.4 The most commonly
mentioned symptoms relate to daily tasks such as driving,
reading household bills or medication instructions, and food
preparation. These symptoms may manifest as a loss of confidence or depression.w4 The individual’s age and occupation
are important to note. Associated complaints may include
headaches, sore, red, watery, or tired eyes, which may be
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linked to specific tasks.w8 Parents may report that younger
children habitually rub their eyes or turn their heads when
looking at things, or sit too close to the television. School
aged children may present only with behavioural problems
or apparent learning difficulties.11 w11
Testing each eye separately for distance and near vision
is the simplest and most effective way to determine whether
vision is impaired. If visual acuity at six metres is worse than
6/12 in adults or worse than 6/9 in children, referral for optometric examination is indicated. Details of referral criteria
for children are shown in box 2. Referral is also indicated if
near vision, tested at the patient’s usual reading distance, is
worse than N5. The table provides a guide to measurements
of visual acuity.

What other conditions are associated with refractive error?
In children (0-15 years) the most common ocular conditions
associated with refractive error are strabismus (abnormal
alignment of one or both eyes) and amblyopia (an uncorrectable decrease in vision without a structural abnormality to
explain it). A review of randomised control trials and population surveys estimated that the prevalence of amblyopia is
3% for those <8 years.13 Large differences in refractive error
between fellow eyes (anisometropia) or high levels of hyperopia may cause strabismus and amblyopia.
Keratoconus is a cause of myopia and irregular astigmatism in adolescents that is best corrected by rigid contact
Box 2 | Recommendations for frequency of eye examinations
Adults
Asymptomatic low-risk patients
• Age 19-40 years: at least every 10 years
• Age 41-55 years: at least every 5 years
• Age 56-65 years: at least every 3 years
• Age >65 years: at least every 2 years*
Symptomatic patients
Any patient noting changes in visual acuity, visual field, colour
vision, or physical changes to the eye requires an eye health
examination as soon as possible.
Patients at high risk of visual impairment
For example, those with diabetes, cataract, macular
degeneration, or glaucoma, or with a family history of these
conditions
Age >40 years: at least every 3 years
Age >50 years: at least every 2 years
Age >60 years: at least every year
Children aged 5 years and older†
Younger children should be assessed by an optometrist or
ophthalmologist who provides paediatric care
Non-urgent referral
If visual acuity is 6/9 (20/30) or worse, or in the presence of
• a two line difference in visual acuity between eyes, or
• strabismus or suspected strabismus, or
• difficulty in achieving a reliable visual acuity measurement.
Semi-urgent referral
Visual acuity 6/60 (20/200) or worse.
*Level 1; based on Australian study by Taylor HR, Vu HT, McCarty
CA, Keeffe JE. The need for routine eye examinations. Investigative
Ophthalmology Visual Science 2004;45:239-42.
†Canadian Ophthalmological Society and Clinical Practice Guideline
Expert Committee. Can J Ophthalmol 2007;42:39-45. Available at http://
pubs.nrc-cnrc.gc.ca/cjo/cjo42/i06-126e.pdf.
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Visual acuity measurement conversion table
Method of measurement

Bottom row on most charts
Normal/average

Minimal level required for driving
Mild vision impairment (<6/12 to ≥6/18)*
Moderate vision impairment
(<6/18 to ≥6/60)

Top letter/row on most charts†
Severe vision impairment (<6/60 to ≥3/60)

‡

Counting fingers
Hand movements and ability to identify light/dark
Blind

Snellen metric
6/5
6/6
6/7.5
6/9
6/10
6/12
6/15
6/18
6/24

Snellen
empirical
20/17
20/20
20/25
20/30
20/33
20/40
20/50
20/60
20/80

Snellen
decimal
1.2
1.0
0.8
0.67
0.6
0.50
0.4
0.33
0.25

LogMAR distance
−0.1
0.0
0.1
0.2
–
0.3
0.4
0.5
0.6

M units (near)
M0.3
M0.4
M0.5
M0.6 (0.63)
–
M0.8
M1.0
M1.3 (1.25)
M1.6 (1.5)

Equivalent N
N2.5
N3
N4
N5 (medicine labels)
–
N6 (normal/average ability)
N8 (newspaper)
N10 (books)
N12 (books and magazines)

6/30
6/36
6/48
6/60
6/75
6/95
3/60 (6/120)
3/75 (6/150)
3/95 (6/190)
3/120 (6/240)
1/60 (6/480)

20/100
20/120
20/160
20/200
20/250
20/320
20/400
20/500
20/630
20/800
20/1600

0.20
0.17
0.12
0.10
0.08
0.06
0.05
0.04
0.03
0.02
0.01

0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.8

M2.0
M2.5
M3.0 (3.2)
M4.0
M5.0
M6.0 (6.3)
M8.0
M10.0
M12.5
M15
M25

N16
N20
N24
N32
N40
N48
N64
N80
N100
N120
N200

PL (perception of light)
NPL (no perception of light)

–
–

–
–

3.0
4.0 (arbitrary number)

M400
–

–
–

Table extract courtesy of GMC. Logarithm of minimum angle of resolution (LogMAR) systems ensure similar difficulty between rows and geometrical progression in size between each row.
LogMAR charts are the measurement of choice for patients with impaired vision because visual acuity can be measured at different distances accurately and comparatively between patients.
M units are a geometric measurement of magnification required to see near type. The equivalent N size (font sizing system used in books and computers) is also shown indicating type size in
everyday terms. N point historically comes from typesetting where one point is 1/72 of an inch.
*Often the first level at which children are entitled to specialist support services by government agencies.
†Often the point for support services for adults and referred to as “legal blindness”.
‡WHO classification for first level of blindness, using visual acuity alone as the descriptor (<3/60).

lenses. However, it has a relatively low incidence of about
one in 2000 in white populations14 and one in 500 in Asian
populations.15
Ocular conditions may accompany chronic diseases in
adults. For example, people with diabetes may present with
visual loss or fluctuations in visual acuity, which may be associated with refractive error caused by changes in plasma glucose concentrations. However, reduced visual acuity is not a
reliable indicator of sight threatening diabetic retinopathy.16

How is refractive error typically managed?
Optometrists most commonly evaluate and diagnose refractive error through a specialised eye examination. Ophthalmologists may also manage refractive error, as well as
orthoptists and ophthalmic medical practitioners. In low
income or rural areas refractionists, such as ophthalmic
nurses with training in refraction, may provide varying levels of management for refractive error.17‑19 w12
Spectacles are the simplest, safest, and most cost-effective
way to correct refractive error. In resource rich countries
spectacles are used to correct about two thirds of refractive
errors.w13 In many low income settings services and spectacles may be unavailable or unaffordable for most of the
population,4 20 a problem compounded by lack of appropriately trained staff and sustainable supplies of affordable
spectacles.1 2 18 19 w12 Even when correct and cosmetically
acceptable spectacles are provided they may not be worn
with appropriate frequency, especially by schoolchildren.21
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Barriers to accessing services in high and low income settings include lack of awareness, fear or mistrust of services
or of using correction, inaccessibility of services, and direct
and indirect costs. Box 3 (on bmj.com) highlights barriers to
the correction of refractive errors.w14-w17

How else might refractive error be managed?
Atropine
Drugs have been used to manage myopia. Two randomised
controlled trials in Taiwan showed that the progression of
myopia was slowed by administering atropine more than by
the use of multifocal spectacles or a combination of both.22 23
This approach could have important public health implications as the prevalence of myopia increases.w18 Drawbacks
include the cost of treatment, photophobia, and difficulty
with near work unless bifocals or multifocals are used.
Prevention
Frequent outdoor activity may prevent myopia. A large
cross-sectional study of 4132 school students suggested
that greater levels of outdoor activity, after accounting for
near work and genetic factors, may protect against myopia
in 12 year olds.24
Contact lenses
A minority of the population with refractive errors makes
use of corrective contact lenses, which are used either
daily or for extended wear (overnight weekly/monthly).w13
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Box 4 | Complications associated with contact lens wear (from most to least common)
1 Giant papillary conjunctivitis—an allergic response to solutions or protein deposits
usually on soft lenses. Symptoms include discomfort and excessive lens movement that
can affect vision. Changes in solutions, wearing regime (including renewing lenses more
frequently), or type of lens material may be needed
2 Corneal abrasion—most commonly caused by a foreign body (for example, dust, grit,
sand, small seeds) trapped under a rigid lens or a defect such as an edge tear on a soft
lens. Can also occur when inserting or removing a contact lens. Discontinue lens wear for
at least 24 hours. Medical care is not usually needed unless the abrasion fails to heal
3 Corneal oedema—caused by oxygen deprivation (hypoxia) resulting in hazy vision or
haloes around lights. The eye may feel uncomfortable when the lens is removed. Poorly
fitted lenses, overwearing lenses, or wearing lenses with poor oxygen transmission can
cause oedema. Oedema normally resolves a few hours after lens removal. The cause
needs to be addressed by the contact lens practitioner
4 Neovascularisation—new limbal blood vessels that loop back toward the limbus are
common. However, with chronic hypoxia, usually caused by overwear of rigid or soft
lenses, the limbal vessels may respond by infiltrating further into the cornea progressing
towards the pupillary area with associated “clouding” of the cornea (pannus). This
problem is potentially sight-threatening and requires discontinuation of lens wear and
specialist ophthalmic care
5 Corneal ulceration and microbial keratitis—rarely (for example, microbial keratitis affects
five in 10 000 wearers annually). Both serious complications that require urgent treatment
by an ophthalmologist to reduce the likelihood of permanent vision loss. Untreated
infection can quickly become severe, leading to permanent damage to the infected eye.
A virulent organism can cause severe destruction of the cornea within 24 hours. If any
redness (usually unilateral) and pain is noted, immediately discontinue lens wear, do
not pad the eye, and seek urgent professional ophthalmic advice. Corneal ulcers can
be caused by bacterial, fungal, or parasitic amoeba infection. Acanthamoeba infection
causes little pain. Ulcers can be due to secondary infection after a corneal abrasion. More
commonly, both ulcers and microbial keratitis are as a result of poor lens and lens case
hygiene or abusive wear

Non-permeable hard lenses have been largely superseded
by rigid gas-permeable lenses, which can be fitted to distort the shape of the cornea in a controlled fashion providing relief from myopic symptoms (orthokeratology) and
may slow the progression of myopia. Over 80% of contact
lens users wear soft lenses made of hydrogel or silicone
hydrogel.
Box 4 lists common complications of contact lens wear;
less than 5% of all contact lens wearers experience any complications. Adverse events associated with contact lens wear
include an increased risk of invasive limbal corneal vascuQUESTIONS FOR FUTURE RESEARCH
• There is a need to assess the cost-effectiveness for vision screening in older age groups
(>50 years of age) and more evidence to support frequency of eye examinations.
• There is still a need for well planned randomised controlled trials to be undertaken in
various settings so that the potential benefits and harms of school vision screening and
frequency of eye examinations for children can be comprehensively measured.
• Studies to show the effectiveness of other cadres providing refraction services in low
income settings are required to provide empirical evidence that: improved coverage
(compared to existing) is achieved; improved uptake of services (compared to existing)
is achieved, and; that standard of care for straightforward cases is as good as that
provided by traditionally-accepted providers of refraction services and refractive error
management, that is, optometrists and ophthalmologists.
• Studies considering cost effectiveness of refractive error management regimes; cost of
training personnel, placement and retention of personnel, manufacturing and production
cost of products and appliances, as well as direct and indirect costs to consumers.
Further quality of life outcomes research to provide indications of the comparative
effectiveness of refractive error management regimes, for example, quality of life
outcomes between spectacle, contact lens wear and refractive surgery; self-esteem of
children between contact lens and spectacle wear and between individuals with and
without amblyopia.
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larisation, corneal ulceration, and specific infections such
as acanthamoeba. Compared with daily use of rigid lenses,
overnight wear and use of soft contact lenses increase the
risk of acquiring ocular infections, for example, they are
associated with up to a 25-fold increase in risk of developing microbial keratitis.w19
Contact lens wearers who present with red eyes and
report hazy vision and persistent pain when removing their
lenses may have corneal ulceration or microbial keratitis.
Advise them to stop using their lenses immediately and refer
quickly to specialised ophthalmology services. A delay in
treatment of these conditions could lead to irreparable corneal damage and serious vision loss.

Surgery
Laser in situ keratomileusis (LASIK) and photo-refractive
keratectomy (PRK) are popular procedures while use of
laser epithelial keratomileusis (LASEK) is increasing.
Other surgical treatments for severe myopia include insertion of implants after clear lens extraction (refractive lens
exchange). Full thickness corneal graft may be a final option
for patients with advanced kerataconus although currently
there is interest in new techniques that involve collagen
crosslinking. As with any surgical procedure complications
may arise post-operatively (box 4). Post-operative monitoring is normally undertaken by the specialist ophthalmic
surgical clinic and optometry services. Patients are usually
informed pre-operatively about what to expect and where
to go if they suspect complications. Any patient reporting
pain and redness after surgery should be referred urgently
to their ophthalmic surgeon.
Managing strabismus and amblyopia
Strabismus related to high degrees of refractive error can
be treated effectively with refractive correction; sometimes
occlusion therapy or surgery is needed. Large observational
cohort studies found that early detection and management
of strabismus (before age 5) reduced the prevalence of
amblyopia.13 w20 w21
What are the recommendations for frequency of eye
examinations?
Adults
Little level 1 evidence is available to support clinical guidelines for the frequency of eye examinations. The Canadian
Ophthalmological Society clinical guideline expert committee has produced consensus guidelines derived from
prevalence and evaluation studies (box 2).
Generally, if individuals notice changes in their vision,
then an eye examination is required. Sudden loss of vision
usually indicates an ocular emergency that requires urgent
referral to an ophthalmologist.
Comfort of frames and cosmetic concerns may affect
quality of life25 but, as non-clinical considerations, they
are sometimes overlooked by practitioners.
Although presbyopia can be corrected adequately with
over-the-counter ready made spectacles, it affects people
at an age when they are at increased risk of other ocular
problems.2 6 Therefore, it is advisable that people with presbyopia be encouraged to have regular eye examinations to
assess ocular health.
BMJ | 17 april 2010 | Volume 340
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Children
Few evidence based guidelines are available for management
of refractive error in children although it is well accepted
that the earlier a child is diagnosed and treated the better
(box 2).26 w22
Evidence is insufficient to determine the best age at which
to screen children for vision problems.w22 Mathematical modelling of prevalence data showed that screening 5 to 15 year
old children is associated with the greatest health benefit but
screening 11 to 15 year olds is most cost effective.27 Recommendations about screening span a range of ages, types of
practitioners, and assessments. Pre-school screening (that
is, at age 3-4) is considered effective for detecting children
with amblyopia, amblyogenic factors, and high refractive
errors.13 w20 w21 A well conducted, randomised crossover
study of 1052 children suggested that photoscreening was
the most effective screening tool for young children with
these conditions.28
TIPS FOR NON-SPECIALISTS
• Refer patients who are likely to have refractive errors to specialist ophthalmic staff for
further testing of vision
• The earlier childhood problems are identified and managed, the greater the likelihood
that the best outcome will be achieved and will be beneficial in adulthood
• Family history of glaucoma, diabetes, and hypertension increase the likelihood of
retinopathy and ocular complications for individuals. Advise such individuals to have
regular eye examinations by their optometrist and/or ophthalmologist at least once every
two years when over the age of 50.
• Weak level 1 evidence supports a recommendation for adults to have an eye test at least
once every five years if they have no substantial family history of glaucoma, hypertension
and diabetes
• Suspected corneal infection associated with contact lens wear or surgical correction
requires urgent referral to an ophthalmologist, as does sudden loss of vision
ADDITIONAL EDUCATIONAL RESOURCES
Resources for healthcare professionals
NHS Evidence—Eyes and Vision (www.library.nhs.uk/eyes)—accessible to any general or
specialist health professional involved in eye health care
Association of Optometrists (www.aop.org.uk)—site provides information support
including vision standards
Low Vision Online (www.lowvisiononline.unimelb.edu.au)—information in French and
English for practitioners and patients
American Association of Ophthalmologists; Ophthalmic News and Education Network (ONE
Network) (http://one.aao.org)—the following are two useful documents providing further
information on the topics included in this article for general/primary health care practitioners
Pediatric Eye Evaluations: Screening and Comprehensive Ophthalmic Evaluation
(http://one.aao.org/CE/PracticeGuidelines/PPP.aspx?sid=d9939a8b-1675-4bf8-85fb154652305795)
Refractive Errors and Refractive Surgery (http://one.aao.org/CE/PracticeGuidelines/PPP.
aspx?sid=d9939a8b-1675-4bf8-85fb-154652305795)
Vision CRC (www.visioncrc.org/mk/index.asp) and Brien Holden Vision Institute (www.
brienholdenvision.org/images/stories/pdf/resources/apacguidelines.pdf)—guidelines for
general/primary health care practitioners regarding contact lens wear
Optometry clinical practice guidelines of American Optometric Association (www.aoa.org/
x4813.xml)—provide useful explanatory introductions to topics
Resources for patients
www.patient.co.uk/showdoc/40025964
www.visionchannel.net/refractivecorrection/index.shtml
http://en.wikipedia.org/wiki/Eyeglass_prescription
http://en.wikipedia.org/wiki/Corrective_lens
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A series of prevalence studies suggested that the next most
effective time to screen for refractive errors is during secondary schooling.27 w23 w24 Once a child is known to require correction optometrists routinely re-examine children every two
years (or annually if in a high risk category).w25 However, well
designed studies are required to provide an evidence base to
guide best practice.

What is the value of treating refractive error from a
public health point of view?
Vision impairment ranks sixth in the global top ten causes
of burden of disease in the terms of disability adjusted life
years.29 In 1999, a partnership between the International
Agency for the Prevention of Blindness and the World Health
Organization launched VISION 2020, the Right to Sight—a
global initiative for the elimination of avoidable blindness
and vision impairment by the year 2020. Uncorrected refractive error was designated a priority for intervention because
it is easily treatable and yet is a substantial cause of avoidable
blindness and vision impairment.1 It affects a large percentage
of the population, is costly for national health services and
individuals, and reduces quality of life (box 1 on bmj.com).1 7
Use of residual vision in those with visual impairment is limited if refractive problems are not addressed.25 Strong evidence
suggests that failure to address refractive error in childhood
has lifelong consequences, and that the large untreated adult
population imposes a serious burden on society. 1 2 6 7
Correction of refractive error results in a measurable
improvement to quality of life.25 w26 Some of the barriers to
getting treatment may be removed if primary healthcare practitioners ask about vision related problems and make appropriate referrals when refractive error is suspected. Problems
of diagnosis and management can be exacerbated by limited
access to skilled practitioners, which may require organisational change.20A change of practice may help to address
uptake of services for individuals limited by lack of funds or
those in marginalised groups, such as older people, particularly those with an isolated or sedentary lifestyle.4 19 30However, the increasing prevalence of myopia and presbyopia
will place greater demands on all primary service providers.
Systems for sustainable supplies of affordable spectacles are
needed, especially in low income settings, as well as sustainable training of appropriate personnel.1 18 19 w12 More evidence
is needed of the effectiveness and cost effectiveness of using
specially trained healthcare workers to provide “refractiononly” services in low income settings.19 w12
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Statistical
question
Primary and
secondary
outcome measures
Answers a, b, and d are
true; answer c is false.

Picture Quiz
An unusual cause of myocardial infarction
1 The finding of a right adrenal mass raises the suspicion of phaeochromocytoma. This could explain the patient’s
presentation of profound cardiovascular collapse.
2 Measurement of plasma and urinary metanephrine, computed tomography, magnetic resonance imaging, and
positron emission tomography using iodine-123 labelled meta-iodobenzylguanidine (123I-MIBG).
3 Stabilisation of cardiovascular status, a blockade followed by b blockade before delayed surgical resection.
Intravascular volume expansion is needed before surgery to avoid the profound hypotension that can be seen in
these patients during and after surgery.

Case Report Evaluation of breast masses in a male patient
1 Take a detailed history, including age, medical history, details of breast changes, use of medications and illicit drugs, and oestrogen exposure. Ask about
changes in sexual functioning and symptoms of oestrogen excess or androgen deficiency, such as decreased libido, overall decreased strength, infertility,
sexual dysfunction, and impotence. Carry out a general examination, including the breasts and genitalia, and assess the degree of virilisation.
2 Further investigations are warranted if a detailed history and physical examination show no obvious cause for the breast changes, clinical findings
indicate underlying pathology, and clinical findings raise suspicion for malignancy.
3 The tests will depend on the clinical suspicion but could be biochemical tests for endocrine abnormalities, mammography and ultrasound for
suspected malignancy, or specific imaging of the scrotum and brain.
4 The clinical findings in this patient are in keeping with gynaecomastia, which can arise as a side effect of treatment with digoxin.
5 Consider using an alternative drug to digoxin. Gynaecomastia is generally managed by withdrawing the inciting drug and treating the hormonal
imbalance medically if the symptoms are severe and do not resolve after withdrawal, or if no underlying cause is found. Surgical treatment is
reserved for longstanding disease that interferes with daily functioning.
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