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Young adult
myopia

By Kathryn Webber BSc (Hons) MOptom DipTP IP (Higher Cert) CL MCOptom FHEA

and Dr Matthew Cufflin BSc (Hons) PhD MCOptom FHEA

e know that myopia s

becoming increasingly

common around the world*

and that there are several
interventions that have been shown in
research to slow the progression of
myopia in children by an average of
around 50 per cent?*, An area that has
received less attention up until now is
myopia onset and progression in young
adults. This article examines the
evidence around myopia in young adults
and discusses the implications for how
young adult myopes are managed in
practice.

For the purposes of this article,
'young adults' will be defined as those
aged 18 to 25 years. Myopia progression
is commonly seen in older adults, but this
is normally due to changes in the
crystalline lens (e.g. nuclear sclerosis) and
not due to growth of axial length, which
will be discussed here. Axial length is the
distance from the anterior surface of the

cornea to the retinal pigment epithelium

FIGURE 1: Topography showing refractive
myopia. This individual has an axial length of
23.98mm, corneal curvatures of
7.20/7.11mm and a resultant refractive
error of -4.50/-1.25x90

at the back of the eye, with the average
axial length for an emmetropic adult
being 23.75mm?®. Most myopia is axial in
nature and each 0.1mm of extra axial
growth equates to 0.25-0.30D of myopia®.

The increase in axial length, which is
most commonly the cause of myopia
progression, is the factor that increases
the risk of future ocular health
complications such as retinal
detachments and myopic maculopathy’.
However, myopia can also be refractive in
origin, where the cornea or crystalline
lens are steeper (and therefore more
powerful) than average, so performing
topography or keratometry is useful to
understand the contribution of the
cornea to overall refractive power
(Figure 1).

Axial length is vital to look at when
considering the risk of future ocular
pathology. A -2.00D myopic eye with very
flat corneas and a longer than expected
axial length may be at greater risk than
the prescription alone suggests, while a
-4.50D myopic eye with very steep
corneas may be at lower risk. A cross-
sectional study in the Netherlands found
a cumulative incidence of visual
impairment of 3.8 per cent in adults
aged 75 years with an axial length of
24-25.99mm while this rose to 90 per
cent for those with an axial length of
30mm or greater’.

Axial length can be measured quickly
and easily in practice using optical
biometry, which is a non-invasive
technique (Figure 2). If you do not have
access to a biometer in practice then
axial length can be estimated by use of a
formula or an online calculator by
inputting keratometry readings and the
results of a cycloplegic refraction®.
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FIGURE 2: Image of a biometer (MYAH, Topcon
Healthcare) which can measure axial length

If you are using this method to monitor
any axial length progression, thenitis
important to use the same formula each
time as the results vary between the
different versions.

Axial length growth curves are
available that allow for comparison of a
patient's measured or estimated axial
length with the average for that age.
They can also be used to monitor the
effectiveness of any myopia management
undertaken®. Axial length (when
measured by optical biometry) is a much
more accurate and repeatable measure
than objective or subjective refraction
and can detect smaller changes™®. This
makes it an ideal measurement to be used
bothin clinical practice when engaging in
myopia management and also in research
studies looking at myopia progression.

MYOPIC PROGRESSION

IN YOUNG ADULTS

For this article, adult onset myopia is
defined as onset of myopiain an
emmetrope or hyperope over 18 years of
age and adult myopia progression will be
defined as an increase in myopia in an
existing myopic individual over 18 years
of age. These are both less common than
juvenile onset myopia which we will briefly
review here first.

The majority of myopia is classed as
juvenile onset and this most commonly
begins between the ages of eight and
13 years'. The average age of
stabilisation was found to be 15.6 years
(+/-4.2 years) inthe COMET study in 2013
(Figure 3). There was some variability
found due to ethnicity in this large study

based in the USA, with African Americans
stabilising at a mean of 13.8 years and
White and Asian participants stabilising at
~16 years'?. There was no difference
found due to sex, unlike in an earlier study
which found myopia to stabilise earlier in
female participants than male®. However,
the COMET study also found that 23 per
cent of myopes were still progressing at
age 18 and 10 per cent at age 21, showing
that a significant minority of these
juvenile myopes continue their
progression into adulthood.

Several studies have examined myopia
progression in young adults between the
ages of 18 and 25 years. Arecent large
study based in Australia examined 691
participants at the age of 20 and again at
the age of 28'“. They found that 38 per
cent of the participants experienced a
myopic shift of -0.50D or greater over the
eight-year period and the mean annual
rate of progression was -0.04D.

Two large practice based studies in
France!® and the Netherlands?® found
similar annual rates of progression in
myopes in this age group at -0.10D and -
0.08D respectively. A cohort of myopic
Finnish schoolchildren were followed for
upto 23 yearsintoyoungadulthood, and
45 per cent of them continued to show
some progression while aged 20 to 24
years. The mean annual progression in
this group was -0.06D"’.

Another recent longitudinal study in
Singapore examined the change in
refraction from visits in adolescence
(ages 12 to 19 years) and young
adulthood (ages 26 to 33 years) and found
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that 38.7 per cent of participants
progressed more than -0.50D in 10 years
with annual mean progression of
-0.04D*8, Female participants had higher
odds of progression (odds ratio 1.7) and
those of Chinese ethnicity were more
than two times more likely to show
progression.

Other studies have looked specifically
at university students, and they have
typically found the proportion of
participants progressing and the rates
of progression to be higher than in the
studies looking at general populations.
This might be explained by the
association that has been found both in
Asia and Europe between increasing
educational attainment and myopia®®.

A two-year study of medical students
in Denmark found mean progression of
-0.20D per year?® while a three-year study
of Norwegian engineering students found
32 per cent of myopes progressed by at
least -0.50D and a mean annual
progression of -0.22D?!.

A three-year study of Portuguese
university students found a lower mean
annual progression of -0.09D, while
22 per cent progressed by at least -0.50D
over the study duration??. Two similar
studies were completed with Chinese
university students over a two-year
period and they found similar mean
annual progressions of -0.18D?% and
-0.19D%.

A study of Chinese medical students
found that 27 per cent progressed by at
least -0.50D over the two year duration
and the mean progression was -0.20D?5.

Percentage with stable myopia
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FIGURE 3: Data redrawn from the COMET study? showing the
percentage of myopes that were stable across age groups
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Leeetal' Australian birth cohort -0.04 (a) +0.02 (a) Yes
Ducloux et al** French practice population -0.10 (m) Not measured No
Polling et al*® Dutch practice population -0.08 (m) Not measured No
Parssinen etal'’ Finnish adults -0.06 (m) +0.04 (m) Yes
LiLian etal'® Singapore school cohort -0.04 (m) Not measured Yes
Jacobsen et al*° Danish medical students -0.20 (m) +0.07 (a) Yes
Kinge et al** Norwegian engineering students -0.22 (m) +0.13 (m) Yes
Jorge etal? Portuguese university students -0.09 (a) +0.04 (a) Yes
Lv & Zhang Chinese medical students -0.18 (m) Not measured Yes
Bai et al?* Chinese university students -0.19D (a) +0.06mm (a) No
Duan et al?* Chinese medical students -0.20(a) +0.05 (a) Yes
Khan et al?¢ Australian clinical trial cohort -0.09D (m) Not measured No

TABLE 1: Comparison of studies discussed above in order discussed in text (m =values represent myopes only, a = values represent all refractions)

These studies all looked at participants
with myopia, hyperopia and emmetropia -
but when results were broken down by
refractive status, the largest average
progression values were seen in myopes.

Arecent Australian retrospective
practice study highlighted the differences in
progression between student and general
populations?®. Participants were split into
those in a 'high learning environment;,
which included students and academics,
and ‘others’. Mean annual progression for all
myopic participants aged 18 to 21 years
was -0.10D, while it was slightly lower for
those aged 22 to 26 years at -0.08D; 18.3
per cent of participants aged 18 to 21 years
progressed by -0.25D or more per year, as
did 10.9 per cent of those aged 22 to 26
years. Beingin a 'high learning environment’
increased the odds of progression by more
than two times.

There were many methodological
variations in the way that these studies
were conducted, for example, in the
average age of participants, the duration
of the study, whether or not refraction
was measured under cycloplegia, and the
amount of change in prescription that
was counted as progression. A selection
of these studies are included in Table 1.

Some of the studies only looked at
myopes, who are more likely to progress,
while others looked at all refractive errors.
These factors explain some of the
variability in the results. Overall, the
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proportion of patients still progressing in
this age group was found to be between
22 and 56 per cent?’.

In summary, a significant minority of
young adults aged 18 to 25 years are still
progressing and some population groups,
for example, students, are more likely to
keep progressing. This adult progression
has been shown to be due to anincrease
in axial length?®?2 rather than corneal and
lens changes, and so carries the same
ocular health risks as juvenile myopia
progression.

ADULT ONSET MYOPIA

In addition to considering myopia
progression that continues into
adulthood, it is important to look at
myopia that begins in adulthood in those
who were previously emmetropic or
hyperopic, which we will term 'adult
onset myopia'.

There are two research techniques
that can be used to study adult-onset
myopia: cross-sectional studies look at
a group of participants and use
questionnaires or surveys to ask them
when they first became myopic, while
longitudinal studies follow a group of
participants over a time period and see
how many become myopic.

A recent review?’ looked at the results
of 14 cross-sectional studies and found
that between 15 and 81 per cent of the
myopes reported adult onset. These

studies can again be divided up into those
that looked at the general population and
those that looked at a student population.

A study into university staff in the
USA found that 37 per cent of them
reported adult onset??, although in this
paper adult onset was defined as above
the age of 15 years. A study on Australian
twins found that 28 per cent of them
reported receiving their first prescription
at or after 18 years of age, and more than
90 per cent of these adult onset myopes
were between the ages of 18 and 30 when
they first started wearing spectacles or
contact lenses®.

Cross-sectional studies that looked at
student populations include a cohort of
Norwegian medical students, in which 43
per cent reported onset of myopia after
20 years of age®*® — and a cohort of Turkish
medical students, 15 per cent of whom
reported onset after 18 years of age’™.

All these cohort studies are relying on
people self-reporting when they first
became myopic, and this will add some
significant variability into the results. The
studies also vary in how they defined the
criteria for adult onset and how far into
the past they were expecting people to
remember based on the average age of
the participants.

Nearly all longitudinal studies looking
at adult onset myopia have been
completed on student populations, the
exception being the Australian birth



cohort which was followed between the
ages of 20 and 28 years — with 29 per cent
of all myopes in the cohort having adult
onset'.

The percentage of adult onset myopia
amongst myopes in the student
populations studied in seven longitudinal
studies reviewed recently?’ range from
one to 27 per cent with the majority
around the 20 per cent mark. The two
lowest percentages found, at one and six
per cent, were both in Chinese student
populations —where the prevalence of
juvenile myopia is extremely high
meaning that the vast majority of
students were already myopic before
reaching adulthood?32%,

Examining the results of all these
studies we can see that adult onset
myopia affects a significant minority of
patients over the age of 18 years and yet
there is variability in the data reported.
This may be due to different cut-off ages
being used, different study designs,
different populations being studied and
the inherent variability in questionnaire
data especially when asking participants
to remember an event which may be
some time in the past.

The takeaway message here is that
myopia can begin in adulthood and these
patients, especially those in higher risk
categories such as students, should be
made aware of advice as we would for
higher risk children and continue to
attend for regular eye examinations.

MANAGEMENT IN PRACTICE
So, what does this research about adult
myopia progression and adult onset
myopia mean to eyecare practitioners
seeing these patients in practice?

Firstly, as we know that a significant
minority of juvenile myopes, who may be
using a form of myopia management, will
continue their progression beyond the
age of 18 years we need to take this into
account when making any decisions on
when to cease treatment. This judgement
should be based on stability of refraction
and the lifestyle of the patient, for
example considering if they are they still
studying. This suggests that older
patients who weren't started on myopia
management in childhood could still
potentially benefit from an intervention
as a young adult, if there is evidence of
continuing progression.

We can also see that a significant

proportion of young adults will have adult
onset myopia and, although these
patients are less likely to end up with very
high prescriptions, using some form of
myopia management may enable them to
retain a useful functional level of
uncorrected vision. It is important to
remember that even very small annual
changes in prescription can add up over
many years increasing the risk of future
ocular health complications; an increase
in myopia of -0.05D per year between age
20 and age 40 is an extra -1.00D of risk.

Being able to identify young adults
who have the potential to benefit from
myopia management techniques is the
first stage in the process, but thought
must then be given to the management
technique that will best suit the patient
and their lifestyle.

Research has shown that both myopia
management soft contact lenses and
spectacle lenses work best when worn full
time3233, Adult onset myopes who have
only a small prescription may not need or
want to wear their correction on a full-
time basis, so careful counselling would
be required to make sure they are getting
the full impact of any myopia
intervention.

Orthokeratology lenses have the
benefit of freeing the patient up from
their glasses or contact lenses during the
day but take an additional commitment of
time and cost beyond a standard
refractive correction. All the
interventions can potentially affect the
quality of vision®*, particularly low
contrast visual acuity, and while we have
evidence that children adapt quickly to
these corrections®® we do not know
whether the same acceptability will be
found for young adults.

We have some short-term data on
how adults adapt to MiSight contact
lenses over a week of wear which show
that ghosting and haloes seem to be an
issue that restricts the lens wear time
initially®** (Figure 4). Young adults may
adapt to these issues in the same way
that children do, but patients would need
to be counselled on what to expect when
wearing these options in much the same
way that we would give advice when
dispensing a first pair of varifocals or
multifocal contact lenses.

There is currently no published
research on the efficacy of any of the
myopia management interventions in this
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age group, although adult progression is
related to growth in axial length in the
same way as juvenile progression so it
may be reasonable to assume that they
should work in a similar way.

MiSight contact lenses and the
spectacle lens options are licensed up to
the age of 18 years so their use in a young
adult would be considered to be ‘off-label.
The latest myopia management guidance
published by the College of Optometrists
states that products can be used off-label
if there isn't a licensed alternative, the
clinician has good reason to think that the
treatment will work?3®.

showing the front surface of the lens

Informed consent for the patient is
vital when we are using a treatment off-
label, being especially clear on where we
have evidence and where we don't, as well
as the risks and benefits of any
treatment. Advice can also be given about
working distances and outdoor time just
as it would to younger age groups.

Stable adult myopes can be warned
about the signs and symptoms of ocular
diseases and the importance of regular
eye examinations, while any myopic
parents should be informed about
myopia management, preferably before
their child becomes myopic, so they have
time to consider the evidence before
making a decision.

SUMMARY

In summary, the effect of adult myopia
onset and progression should be
considered in practice as the research
shows that significant minorities of the
population will fall into one of these
categories. By identifying patients who
fall into these groups as early as
possible, we can offer advice and
possibly myopia management.

JANUARY 2024 DISPENSING OPTICS 4



abdo B

KATHRYN WEBBER is an LEARNING OUTCOMES FOR

independent prescribing

optometrist and educator working BLLICEDIREIEEE @ @
at the University of Bradford where DOMAIN: Communication

she founded and runs the Myopia

Management Clinic. She was

awarded the British Contact Lens progressive .myop/a:nfi )tchose :Zh a.d.ult- PLAN YOUR CPD TODAY
onset myopia to make informed decisions For all the latest available CPD from

1.3: Assist young adults at risk of

Association's Myopia Management

Practitioner of the Year Award in about their eyecare. ABDO, visit www.abdo.org.uk. All online
2023. She is also a part-time PhD L. ) and face-to-face interactive CPD events
student at the University of DOMAIN: Clinical Practice open for booking can be found on the
Bradroraiherah e earehis 5.3: Be aware of the latest clinical Events pages. CPD articles and recorded
looking at interventions to manage research in the area of young adult lectures can be accessed in your

personal membership area. Resources to
help you plan and reflect on your CPD
are available in the Professional

young adult myopia. myopia and consider how this may impact
your clinical practice.

DR MATTHEW CUFFLIN is an , . . Development Toolbox. GOC registrants

. . 7.5: Provide effective and evidence- . . .
optometrist and lecturer in are now responsible for submitting their
optometry at the University of based care and treatment to young adults own CPD and points are no longer
Bradford, where he teaches low with myopia. uploaded by providers. On successful
vision and ocular pharmacology. He - completion of this CPD session, log

. P . i DOMAIN: CL speciality into your MyGOC account and follow

CEREUEEEE B T D et e @ derh h d d the steps to submit this session using
. s gl - onsider how the current understanding
|nve?t|gatlon into the response to A your certificate of completion as
blur in myopes and emmetropes. Y g_ ) yop ) yop evidence. For more information on the
His current research investigates progression in young adults influences new GOC CPD scheme, visit
accommodation and myopia your contact-lens practice and patient www.optical.org
progression in young adults. communication.

ABDO CPD REGIONAL EVENTS 2024

ALL EVENTS OFFER

» Six Interactive CPD Points including Peer Review

 Refreshments and Light Buffet - Interaction time with sponsors O b d O
All events start at 6:30pm and finish at 9:30pm unless otherwise specified

Wednesday 7 FEBRUARY SWANSEA Village Hotel, Langdon Road, SW1 8QY

Tuesday 12 MARCH LONDON Guy's Hospital, Great Maze Pond, SE1 9RT

Tuesday 19 MARCH PORTSMOUTH Village Hotel, Lakeshore Drive, Cosham, PO6 3FR

Monday 15 APRIL LIVERPOOL Village Hotel, Fallows Way, Whiston, L35 1RZ .
Wednesday15MAY | WORCESTER  Worcestershire Widife Trust, Lower Smite Farm, Hindiip, WR3852
Thursday 13 JUNE LEEDS Village Hotel Leeds North, 186 Otley Road, Headingley, Leeds, LS16 5PR .
TueSdangULY ................................ DERBY ........................... D e rbyLelsureandEvents VenueTh eP aw |“0nMoorLaneDE249HY ..............
WedneSdayISSEPTEMBER ....... TRUROTruroRugbyaubStc|ementSH|“TruroTR“NY .............................................
Thursday 26 SEPTEMBER ~ LONDON  Governor's Hal, St Thomas Hospital, Westminster Bridge Rd, SE17EH
Tuesday1OCTOBER WASHINGTON  Holiday Inn Washington, A1 Junction 64, Emmerson Road, NES71LB
Monday4N0VEMBER .................. CAMBRlDGECambndgeRugbyC|ubVo|acparkGranchesterRoadCB39ED ........................
All events will open for booking on the ABDO website Events page approximately

six weeks prior to the event start date. Visit www.abdo.org.uk

5 S _


http://www.abdo.org.uk
http://www.optical.org

References

Holden BA, Fricke TR, Wilson DA, Jong
M, Naidoo KS, Sankaridurg P et al.
Global Prevalence of Myopia and High
Myopia and Temporal Trends from
2000 through 2050. Ophthalmology.
2016; 123(5):1036-1042.
doi:10.1016/j.0phtha.2016.01.006.

Lam CS, Tang WC, Lee PH, Zhang HY,
Qi H, Hasegawa K et al. Myopia control
effect of defocus incorporated
multiple segments (DIMS) spectacle
lens in Chinese children: results of a 3-
year follow-up study. British Journal of
Ophthalmology 2021:bjophthalmol-
20. doi:10.1136/bjophthalmol-2020-
317664.

Chamberlain P, Bradley A, Arumugam
B, Hammond D, McNally J, Logan NS
et al. Long-term Effect of Dual-focus
Contact Lenses on Myopia
Progression in Children: A 6-year
Multicenter Clinical Trial. Optom. Vis.
Sci. 2022;99(3):204-212.
doi:10.1097/0OPX.0000000000001873.

SiJ-K, Tang K, Bi H-S, Guo D-D, Guo
J-G, Wang X-R. Orthokeratology for
myopia control: a meta-analysis.
Optom. Vis. Sci. 2015;92(3).
https://journals.lww.com/optvissci/ful
Itext/2015/03000/orthokeratology_fo
r_myopia_control__a.4.aspx.

Gordon RA, Donzis PB. Refractive
development of the human eye.
Archives of Ophthalmology
1985;103(6):785-789.
doi:10.1001/archopht.1985.01050060
045020.

Bach AVVM, Gold A.S, Shi W and
Murray TG. Axial length development
in children. International Journal of
Ophthalmology 2019;12(5).
doi:10.18240/ijo.2019.05.18.

10.

11.

12.

Tideman JWL, Snabel MCC, Tedja MS,
Van Rijn GA, Wong KT, Kuijpers RWAM
et al. Association of axial length with
risk of uncorrectable visual
impairment for Europeans with
myopia. JAMA Ophthalmology
2016;134(12):1355.
doi:10.1001/jamaophthalmol.2016.40
09.

Morgan PB, McCullough SJ, Saunders
KJ. Estimation of ocular axial length
from conventional optometric
measures. Contact Lens and Anterior
Eye 2020;43(1):18-20.
doi:10.1016/j.clae.2019.11.005.

McCullough S, Adamson G, Breslin
KMM, McClelland JF, Doyle L,
Saunders KJ. Axial growth and
refractive change in white European
children and young adults: predictive
factors for myopia. Scientific Reports
2020;10(1). doi:10.1038/s41598-020-
72240-y.

Brennan NA, Toubouti YM, Cheng X,
Bullimore MA. Efficacy in myopia
control. Progress in Retinal and Eye
Research 2021;83:100923.
doi:https://doi.org/10.1016/j.preteyer
es.2020.100923.

Németh J, Tapaszto B, Aclimandos
WA, Kestelyn P, Jonas JB, De Faber J-
THN et al. Update and guidance on
management of myopia. European
Society of Ophthalmology in
cooperation with International Myopia
Institute. European Journal of
Ophthalmology 2021:
112067212199896.
doi:10.1177/1120672121998960.

Myopia Stabilization and Associated
Factors Among Participants in the
Correction of Myopia Evaluation Trial
(COMET). Investigative Opthalmology
& Visual Science 2013;54(13):7871.doi:
10.1167/iovs.13-12403.

13.

14.

15.

16.

17.

18.

abdo B

Goss DA, Winkler RL. Progression of
myopia in youth: age of cessation.
Optom. Vis. Sci. 1983;60(8).
https://journals.lww.com/optvissci/fullt
ext/1983/08000/progression_of_myopi
a_in_youth__age_of_cessation.2.aspx.

Lee SS, Lingham G, Sanfilippo PG,
Hammond CJ, Saw SM, Guggenheim
JA et al. Incidence and progression of
myopia in early adulthood. JAMA
Ophthalmol. 2022;140(2):162-169.
doi:10.1001/jamaophthalmol.2021.50
67.

Ducloux A, Marillet S, Ingrand P,
Bullimore MA, Bourne RRA, Leveziel N.
Progression of myopia in teenagers
and adults: a nationwide longitudinal
study of a prevalent cohort. British
Journal of Ophthalmology 2021.
doi:10.1136/bjophthalmol-2021-
319568.

Polling JR, Klaver C, Tideman JW.
Myopia progression from wearing first
glasses to adult age: the DREAM
Study. Br. J. Ophthalmol.
2022;106(6):820-824.
doi:10.1136/bjophthalmol-2020-
316234.

Parssinen O, Kauppinen M, Viljanen A.
The progression of myopia from its
onset at age 8-12 to adulthood and
the influence of heredity and external
factors on myopic progression. A 23-
year follow-up study. Acta
Ophthalmologica 2014;92(8):730-739.
doi:10.1111/a0s.12387.

LiLian F, Chuen-Seng T, Brennan N,
Hla MH, Raymond PN, Biten K et al.
Factors influencing myopia
stabilisation in young myopic adult
Singaporeans. British Journal of
Ophthalmology 2023:bjo-2023-
323680.doi:10.1136/bjo-2023-
323680.

JANUARY 2024 DISPENSING OPTICS 6


https://journals.lww.com/optvissci/fulltext/2015/03000/orthokeratology_for_myopia_control__a.4.aspx
https://doi.org/10.1016/j.preteyeres.2020.100923
https://journals.lww.com/optvissci/fulltext/1983/08000/progression_of_myopia_in_youth__age_of_cessation.2.aspx
https://pubmed.ncbi.nlm.nih.gov/26875007/
https://pubmed.ncbi.nlm.nih.gov/33731364/
https://pubmed.ncbi.nlm.nih.gov/35086120/
https://jamanetwork.com/journals/jamaophthalmology/article-abstract/635556
https://pubmed.ncbi.nlm.nih.gov/31131242/
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/2569443
https://pubmed.ncbi.nlm.nih.gov/31786071/
https://www.nature.com/articles/s41598-020-72240-y
https://pubmed.ncbi.nlm.nih.gov/33673740/
https://iovs.arvojournals.org/article.aspx?articleid=2127503
https://pubmed.ncbi.nlm.nih.gov/34989764/
https://pubmed.ncbi.nlm.nih.gov/34937695/
https://bjo.bmj.com/content/106/6/820
https://onlinelibrary.wiley.com/doi/full/10.1111/aos.12387
https://bjo.bmj.com/content/early/2023/09/20/bjo-2023-323680

19.

20.

21.

22.

23.

24,

7

Williams KM, Bertelsen G, Cumberland
P, Wolfram C, Verhoeven VJ,
Anastasopoulos E et al. Increasing
prevalence of myopia in Europe and
the impact of education.
Ophthalmology 2015; 122(7):1489-
1497.
doi:10.1016/j.ophtha.2015.03.018.

Jacobsen N, Jensen H, Goldschmidt E.
Does the level of physical activity in
university students influence
development and progression of
myopia? A 2-year prospective cohort
study. Invest. Ophthalmol. Vis. Sci.
2008;49(4):1322-1327.
doi:10.1167/iovs.07-1144.

Kinge B, Midelfart A, Jacobsen G,
Rystad J. Biometric changes in the
eyes of Norwegian university
students: a three-year longitudinal
study. Acta. Ophthalmol. Scand.
1999;77(6):648-652.
doi:10.1034/j.1600-
0420.1999.770608.x.

Jorge J, Almeida JB, Parafita MA.
Refractive, biometric and topographic
changes among Portuguese university
science students: a 3-year
longitudinal study. Ophthalmic.
Physiol. Opt. 2007;27(3):287-294.
doi:10.1111/j.1475-
1313.2007.00475.x.

Lv L, Zhang ZH. Pattern of myopia
progression in Chinese medical
students: a two-year follow-up study.
Graefes Archive for Clinical and
Experimental Ophthalmology 2013;
251(1):163-168. doi:10.1007/s00417-
012-2074-9.

Bai X, Jin N, Wang Q, Ge Y, Du B, Wang
D et al. Development pattern of ocular
biometric parameters and refractive
error in young Chinese adults: a
longitudinal study of first-year
university students. BMC
Ophthalmology. 2022;22(1).
doi:10.1186/512886-022-02440-9.

DISPENSING OPTICS JANUARY 2024

25.

26.

27.

28.
29.

30.

31.

Duan F, Yuan Z, Deng J, Yeo AC, Yang
A, Drobe B et al. Incidence of myopic
shift and related factors in young
Chinese adults. Clinical and
Experimental Optometry 2023;
106(4):422-426.
doi:10.1080/08164622.2022.2048172.

Khan HA, Naduvilath T, Tahhan N,
Sankaridurg PR. Myopia progression in
adults: a retrospective analysis.
Optom. Vis. Sci. 2023;100(8):537-542.
doi:10.1097/0px.0000000000002045.

Bullimore MA, Lee SS-Y, Schmid KL,
Rozema JJ, Leveziel N, Mallen EAH et
al. IMl onset and progression of
myopia in young adults. Investigative
Ophthalmology & Visual Science
2023;64(6):2-2.
doi:10.1167/iovs.64.6.2.

Bullimore MA, Mitchell GL, Jones LA,
Reuter KS. Progression of myopia in an
adult population. Investigative
Ophthalmology & Visual Science
2008;49(13):2606-2606.

Dirani M, Shekar SN, Baird PN. Adult-
onset myopia: the Genes in Myopia
(GEM) Twin Study. Investigative
Ophthalmology & Visual Science 2008;
49(8):3324-3327.
doi:10.1167/iovs.07-1498.

Midelfart A, Aamo B, Sjghaug KA,
Dysthe BE. Myopia among medical
students in Norway. Acta
Ophthalmologica. 1992;70(3):317-322.
doi:https://doi.org/10.1111/j.1755-
3768.1992.tb08571.x.

Onal S, Toker E, Akingol Z, Arslan GUL,
Ertan S, Turan CAN et al. Refractive
errors of medical students in Turkey:
one year follow-up of refraction and
biometry. Optom. Vis. Sci. 2007;84(3).
https://journals.lww.com/optvissci/full
text/2007/03000/refractive_errors_of
_medical_students_in_turkey_.6.aspx.

32.

33.

34.

35.

36.

abdo B

Lam CSY, Tang WC, Tse DY-Y, Tang YY,
To CH. Defocus Incorporated Soft
Contact (DISC) lens slows myopia
progression in Hong Kong Chinese
schoolchildren: a 2-year randomised
clinical trial. British Journal of
Ophthalmology 2014;98(1):40-45.
doi:10.1136/bjophthalmol-2013-
303914.

Bao J, Huang, Li X, Yang A, Zhou F,
Wou J et al. Spectacle lenses with
aspherical lenslets for myopia control
vs single-vision spectacle lenses.
JAMA Ophthalmology 2022;
140(5):472.
doi:10.1001/jamaophthalmol.2022.04
01.

Li X, Ding C, LiY, Lim EW, Gao Y,
Fermigier B et al. Influence of lenslet
configuration on short-term visual
performance in myopia control
spectacle lenses. Frontiers in
Neuroscience 2021;15.
doi:10.3389/fnins.2021.667329.

Sha J, Tilia D, Diec J, Fedtke C,
Yeotikar N, Jong M et al. Visual
performance of myopia control soft
contact lenses in non-presbyopic
myopes. Clin. Optom. (Auckl).
2018;10:75-86.doi:
10.2147/opto.S167297.

Optometrists Co. Childhood-onset
myopia management: Guidance for
optometrists. https://www.college-
optometrists.org/category-landing-
pages/clinical-topics/myopia/myopia-
management-%E2%80%93-
guidance-for-optometrists
[Accessed 6 October 2023].


https://pubmed.ncbi.nlm.nih.gov/25983215/
https://iovs.arvojournals.org/article.aspx?articleid=2184544
https://pubmed.ncbi.nlm.nih.gov/10634556/
https://pubmed.ncbi.nlm.nih.gov/17470242/
https://pubmed.ncbi.nlm.nih.gov/22678717/
https://bmcophthalmol.biomedcentral.com/articles/10.1186/s12886-022-02440-9
https://journals.lww.com/optvissci/fulltext/2007/03000/refractive_errors_of_medical_students_in_turkey_.6.aspx
https://doi.org/10.1111/j.1755-3768.1992.tb08571.x
https://pubmed.ncbi.nlm.nih.gov/35254945/
https://pubmed.ncbi.nlm.nih.gov/37499166/
https://pubmed.ncbi.nlm.nih.gov/37126362/
https://iovs.arvojournals.org/article.aspx?articleid=2378017
https://iovs.arvojournals.org/article.aspx?articleid=2125507
https://bjo.bmj.com/content/98/1/40
https://www.college-optometrists.org/category-landing-pages/clinical-topics/myopia/myopia-management-%E2%80%93-guidance-for-optometrists
https://jamanetwork.com/journals/jamaophthalmology/fullarticle/2790589
https://pubmed.ncbi.nlm.nih.gov/34113234/
https://pubmed.ncbi.nlm.nih.gov/30319298/



