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Knowledge, attitudes and practices toward ocular
diseases in Dakshinkali, Kathmandu, Nepal
Dinesh Kaphle,* Digen Sujakhu,† Deepak Rana,§ Ravin Mishra
*Visioncare, Blantyre Adventist Hospital, Malawi
†
Mechi Eye Care Centre, Nepal
§
Addu Optical, Maldives

BP Koirala Lions Centre for Ophthalmic Studies, Nepal
Purpose: The aim was to assess the knowledge, attitudes and
practices (KAP) of the community regarding ocular diseases.
Methods: The study population was selected by simple stratified
proportionate random sampling, with 215 (30 per cent) out of
719 households selected from Dakshinkali Village Development
Committee (VDC), Kathmandu, Nepal. A questionnaire was
developed in simple Nepali language and was administered to the
target respondents after pretesting. The main content of the
questionnaire was about knowledge of eye diseases, what they are
supposed to do if there is an eye problem and what they are doing
at present. The survey was conducted by four optometrists using
a household survey. VDC has one well-facilitated community hospital (satellite eye-care service once a month), one sub-health post
and several medical shops.
Results: Nearly four-fifths (78 per cent) of the population has
knowledge about cataract. More than one-third (37 per cent) of
respondents believe the cause of blurring of vision is refractive
error and two per cent of them visit faith healers for treatment.
Fewer people (three per cent) believe the cause of eye disease is
evil or spirits. More than half (54 per cent) of the population
know the cause of night blindness is vitamin A deficiency. Fewer
people (two per cent) believe the cause of a squint is luck. Nearly
one-third (31 per cent) of the population do not know about
glaucoma.
Conclusions: People still believe in evil, spirits and luck as causes
of eye disease and they seek treatment from faith healers despite
the availability of health services. Some people follow a malpractice as treatment, such as putting milk or oil into the eye. People
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are aware of cataract and night blindness, because a cataract
screening program and vitamin A capsule distribution program
are underway. There is a need for eye health education in the
community near Kathmandu valley.

The efficacy of low vision devices for students in
specialised schools for students who are blind in
Kathmandu Valley, Nepal
Mahesh R. Joshi,* Yoshitaka Yamagata,† Junsuke Akura,§
Suraj Shakya*
*Department of Ophthalmology and Vision Science, Om
Hospital and Research Centre, Nepal
†
Hyogo College of Medicine, Japan
§
Kusumoto Rehabilitation Centre, Japan
As the concept of low vision is new in Nepal, those with the condition have been forced to live as if they are blind. Similarly, all
visually-impaired children are forced to attend specialised schools
for the blind. If children with low vision can be helped with
proper low vision aids (LVA), they can live more comfortably as
partially-sighted persons.
Three schools for children with special needs in Kathmandu
were included in a survey. Optometrists and ophthalmologists
visited the schools and conducted ocular evaluations. Students
with low vision were provided with necessary LVAs. A post-therapy
survey was conducted after one and six months, with the responses
of the student and teacher recorded regarding the implications
of LVAs.
Of the 62 students screened, 48 were found to be blind, while
14 had low vision. Traumatic and infectious corneal diseases and
optic atrophy were the major causes of blindness and low vision,
respectively. Among the low vision students, 11 (78.5 per cent)
benefited from a LVA.
Evaluation of low vision students revealed that the majority
improved with spectacles. Telescopes were required for three
students. Tinted lenses were prescribed for one student with albiClinical and Experimental Optometry 93.3 May 2010
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nism. All students had a near acuity of 1.25 M (N10) or better
with the near corrections.
During the first post-therapy survey, all students were of the
opinion that LVAs were useful, especially for near tasks and
mobility. Teachers responded that all the children were using the
aids regularly. During the second survey, the students stated they
were satisfied with the LVAs and wanted to continue using them.
A significant number of low vision students are still studying in
various schools for the blind. Detection and provision of LVAs
can improve their quality of life.

Low vision service for patients with age-related
macular degeneration: a report from Nepal
Ajit Thakur
Sagarmatha Choudhary Eye Hospital, Nepal
Purpose: Age-related macular degeneration (AMD) is one of the
leading causes of visual impairment in individuals older than
50 years in developed countries. In a country like Nepal, no definitive treatment is available. Low vision rehabilitation is the mainstay of management. The aim of this study was to determine the
efficacy of low vision devices in terms of visual acuity improvement
at both near and distance.
Methods: AMD patients with low vision were assessed at a low
vision clinic at the BP Koirala Lions Centre for Ophthalmic
Studies, Nepal. Low vision assessment included taking the
patient’s history, visual acuity at near and distance, and doing a
refraction. Magnification was calculated with the equivalent
viewing power formula. Spectacle, stand and hand-held magnifiers were tried for near, and glasses and telescopes for distance.
Improvements in visual acuity from baseline were calculated for
both near and distance. Training on eccentric viewing and light
adjustment were also suggested.
Results: The total number of patients was 34, of whom 65 per
cent were male. The mean age of presentation was 75.62 ± 7.95
(range: 61 to 97) years. Mean presenting vision was 0.89 ± 0.43
logMAR (6/49). The mean vision with the low contrast chart was
0.99 ± 0.48 logMAR (6/60). Improvement of visual acuity was 0.1
logMAR with spectacles and 0.45 ± 0.42 logMAR with telescopes
(p < 0.05). The mean presenting near vision was 2.85 ± 2.03 M
units. Improvements of visual acuity with spectacle, stand and
hand-held magnifiers were 1.09 ± 0.67, 1.16 ± 0.66 and
1.23 ± 0.71 M (p < 0.05), respectively. The spectacle magnifier
was the most commonly prescribed device for near. No significant
difference was observed between spectacle, stand and hand-held
magnifiers. Training programs on eccentric viewing and advice
on illumination control also proved helpful for the patients.
Conclusions: Low vision assessment is helpful to improve visual
acuity for near and distance. All the cases of AMD with low vision
should have a low vision evaluation.
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Reading speed comparison between simple
handheld magnifier and portable electronic
magnifier among low vision patients with
diabetic retinopathy
Rokiah Omar, Pua Tan Siew, Mohd Harimi Abdul Rahman
Universiti Kebangsaan Malaysia, Malaysia
Difficulty in reading is one of the major complaints among low
vision patients. Low vision devices (LVDs) may be used to improve
reading ability among low vision patients. Identifying appropriate
LVDs for low vision patients can be challenging. This study was
conducted to determine which LVDs (PICO or hand-held magnifier) facilitated better reading speeds among low vision patients
with diabetic retinopathy. Twenty-one randomly selected subjects
with diabetic retinopathy and 21 normal subjects took part in this
study. All subjects were aged from 50 to 69 years. A reading test
was conducted to determine which device enabled a better
reading speed. The hand-held magnifier showed a higher mean
reading speed of 61.43 ± 22.82 wpm compared with PICO’s
32.56 ± 12.15 wpm. The student’s t-test showed there was a significant difference (p < 0.05) in the reading speed between using
the hand-held magnifier and PICO in the diabetic retinopathy
group. The results also showed there was no significant difference
(p > 0.05) in reading speed between the diabetic retinopathy
group and the normal group when they used the hand-held magnifier and PICO. In conclusion, the hand-held magnifier allows
a better reading speed compared with PICO among low vision
patients with diabetic retinopathy.

Analysis of patients with low vision and their
welfare considerations
Jeong-seong Seo, Jin Jun, Moonseog Jin, Geun-chang Ryu,
Ji-hoon Park
Department of Optometry and Optic Science, Dongshin
University, Korea
The causes of disease of patients who visited our eye clinic were
analysed and their age, academic backgrounds, jobs and disorders
were determined in relation to their welfare. From March 2007
to February 2009, we examined 63 patients who visited our ‘eye
clinic’ and identified their age, vision and the cause of their low
vision. We also personally interviewed and enquired about their
academic backgrounds and social desires. Age distribution averaged 43.5 years, making the 40 s the biggest age group. Among
the patients, 12 have optic atrophy, nine macular degeneration,
eight diabetic retinopathy, five retinitis pigmentosa, four glaucoma, three congenital cataract and three amblyopia. Of the 11
patients who are younger than 20 years, all are attending normal
schools except for three patients who are in preschool and one
patient who is in a special school. Only four patients had academic backgrounds below high school. Six patients had regular
jobs. The biggest social desire was to have a living income. As
Journal compilation © 2010 Optometrists Association Australia
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populations age, age-related disorders and chronic diseases
increase. We think that society needs to recognise change in
certain systems and efforts that may help low vision patients to
fulfil their potential in society.

New paediatric colour vision screening test
Hiral Korani, Russel Dias, Prema Chande, Neepa Thacker
Lotus College of Optometry, India
Purpose: There is a need for an inexpensive paediatric colour
vision test in India that tests for both red-green and blue-yellow,
as most of the available paediatric colour vision tests are relatively
expensive. We had two aims:
1. To design a new, inexpensive colour vision test type for screening red-green and blue-yellow colour deficiency, to be known
as the Lotus Pediatric Color Vision Test (LPCVT).
2. To pretest the LPCVT in comparison with ‘Colour Vision
Testing Made Easy’ (CVTME).
Methods: The LPCVT has been designed using computer software that allows specific values for hue, saturation and chroma
for creating colour confusion. The LPCVT includes transforming
and vanishing designs in five shapes, namely, star, kite, house,
duck and bell, and consists of 16 plates with embedded pseudoisochromatic dot type patterns. Both LPCVT and CVTME were
given as tests to 1,711 children aged from three to five years. All
subjects had retinal disorders and some with congenital anomalies had their visual acuity recorded followed by colour vision
testing with the two tests binocularly at a distance of 50 cm under
a combination of natural and fluorescent light conditions. Subjects with visual acuities of less than 6/24, less than N8 and unilateral ocular abnormalities were excluded. An added black and
white key card was designed to enable a child to match shapes,
thus allowing LPCVT to be taken by preverbal children. Responses
given by the child on the test plates were recorded.
Results: Of the 1,711 children screened, 63 were excluded due
to non-responsiveness and errors in interpretation. Of the remaining 1,648, 1,624 were identified as having normal colour vision.
Using both tests, 24 had red-green colour deficiency, of whom
three per cent were males and one per cent were females. No
subject with a blue-yellow deficiency was identified. Using the
Z-test, no significant difference was shown between the results of
the two tests, showing the LPCVT to be comparable with CVTME
using a confidence interval of 99% (p < 0.01). The chi square test
showed LPCVT to have a sensitivity of 83 per cent and a specificity
of 99.99 per cent. When using the Z-test, it was not specific to use
the 0.01 level but when results were calculated at the 0.05 level,
the two tests were still found to be comparable with each other.
Discussion: The LPCVT is an inexpensive test. It is comparable
with the CVTME and can be used as a screening test. No subjects
were identified as having blue-yellow deficiency and so it was difficult to validate the LPCVT plates statistically. A second phase of
screening is required for validating the blue-yellow colour plate.
Journal compilation © 2010 Optometrists Association Australia

Ocular findings in Hong Kong children with
Down syndrome
Sin-ying Yu
School of Optometry, The Hong Kong Polytechnic University,
Hong Kong SAR, China
Purpose: The aim was to identify ocular characteristics in Hong
Kong children with Down syndrome.
Methods: From November 2006 to April 2007, 139 subjects aged
from six to 18 years were screened in a special school in Hong
Kong. All have mild to moderate degrees of Down syndrome. The
screening procedures included visual acuity assessment, cover
test, colour vision and stereopsis assessment, external and internal ocular health investigation using Burton lamp, and direct
ophthalmoscopy and refraction.
Results: Forty-three subjects (30.9 per cent) had not had an
ocular examination, while 49 subjects (35.3 per cent) failed the
visual acuity assessment. Ocular findings of the subjects include
myopia in 29.5 per cent (41 subjects), hyperopia in 14.4 per
cent (20), astigmatism in 43.2 per cent (60 subjects; 19.4 per
cent in -2.00 or more dioptres and 8.6 per cent in -3.00 or more
dioptres), strabismus in 18.7 per cent (26; 19 exotropia and
seven esotropia), colour deficiency in 2.1 per cent (three subjects), no stereopsis in 13 per cent (18), nystagmus in 2.9 per
cent (four), blepharitis/conjunctivitis in 1.4 per cent (two), suspected optic atrophy in 0.7 per cent (one) and large C/D ratio
in 0.7 per cent (one). Brushfield spot and keratoconus were not
found.
Conclusions: Compared with previous findings, this study
revealed a higher prevalence of astigmatism, similar prevalence
of myopia, hyperopia and strabismus, and a lower prevalence of
nystagmus. The high prevalence of astigmatism should be brought
to the public’s attention, as early detection can avoid meridional
amblyopia in Down syndrome patients.

Ocular movement evaluation for development
handicapped children
Motoshi Kato, Yasuko Kinoshita, Yosuke Honda
Kikuchi College of Optometry, Japan
Purpose: The Developmental Eye Movement Test (DEM) is used
as a clinical visuo-verbal ocular motor assessment tool but the
horizontal test is sometimes unable to test children with autism.
For this reason, the vertical tests are composed of 40 single digit
numbers arranged in two vertical columns of equal length. On
the other hand, the horizontal test comprises numbers arranged
in a horizontal array of 16 rows of five single digits each and the
spacing between digits is not equal from row to row. Therefore,
this study attempted to assess ocular movement disorders for the
children by adding new tests.
Clinical and Experimental Optometry 93.3 May 2010
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Method: Twelve children with autism aged from six to 12 years
were studied. Saccadic eye movements were assessed with the
DEM test and the new tests. The new tests are composed of one
vertical test and one horizontal test. The vertical test is composed
of 80 single digit numbers arranged in five vertical columns of
equal length. The horizontal test comprises 80 single digit
numbers arranged in five rows of equal length. The time to read
a series of numbers was measured with both the DEM test and
the new tests.
Result: The horizontal test of DEM was unable to test one of the
12 subjects. The coefficient of correlation of the vertical DEM test
and the new test was 0.863. The coefficient of correlation of the
horizontal test was 0.111 and the score on the new test became
significantly small.
Conclusions: The horizontal test of the DEM test is difficult for
the children with autism because the test requires 16 times more
eye tracking. When you assess the ocular movement disorders of
the children with autism, you should add the test that requires
equal saccadic eye movements.

Study on factors influencing choice of spectacles
among children
Nirav Mehta,* Parikshit Gogate†
*School of Optometry, Bharati Vidyapeeth University, India
†
HV Desai Eye Hospital, India
Purpose: The aim was to find out who is involved in the selection
of children’s spectacles, that is, the child, parents or eye-care
professional.
Methods: This was a questionnaire-based multicentred, prospective study. We designed three questionnaires for parents and children based on aspects such as spectacle selection, motivation and
non-compliance.
Results: A total of 200 children along with their parents were
selected for the study. From the children’s questionnaire, 73 per
cent of the children selected spectacles on their own—94.5 per
cent of the children preferred clarity/vision, 88.5 per cent preferred protection and 84 per cent were comfortable with their
spectacles. From the parents’ questionnaire, 48 per cent of
parents reported that the eye-care professional played no role in
the selection of spectacles for their children. Some parents (39
per cent) reported that they mainly selected spectacles on the
basis of refractive error, while others (79 per cent) reported that
there was no influence from the media or sports personalities in
the selection of spectacles, while 70.50 per cent of parents
reported that there was no influence from the children’s peer
group wearing spectacles. From the non-compliance-based questionnaire, 33 children were screened, of whom 54.55 per cent did
not wear their spectacles because of teasing from their peer group
and 54.55 per cent did not wear their spectacles because of the
poor cosmetic appearance.
Conclusions: Children were more involved in the selection of
their spectacles than their parents were. Parents were motivated
Clinical and Experimental Optometry 93.3 May 2010
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in selecting spectacles for their children based on refractive error.
Spectacle non-compliance in children was mainly due to teasing
from their peer group and poor cosmetic appearance.

Refractive errors in rural Malay schoolchildren
in Malaysia
Norhani Mohidin, Saadah Mohd Akhir
Department of Optometry, Faculty of Allied Health Sciences,
Universiti Kebangsaan Malaysia, Malaysia
Purpose: Few studies have reported on the prevalence of visual
problems due to refractive errors among schoolchildren in Malaysia. Moreover, most of these studies were carried out in urban
areas. The objective of this study was to examine the refractive
errors among schoolchildren in a rural area of Malaysia.
Methods: Schoolchildren (647) from rural schools in Tanjung
Karang, Malaysia, aged from seven to 10 years, were invited to
take part in this study. A rural school is defined by Malaysia’s
Ministry of Education as a school located outside the administration of a town council. Visual acuity was measured using a
logMAR chart for both the right and left eyes. Refractive error
was measured using retinoscopy without cycloplegia. For analysis,
refractive errors were categorised in the following manner:
emmetropia (-1.00 D to +2.00 D), hyperopia (+2.00 D or greater),
myopia (greater than -1.00 D) and astigmatism (more than
-1.25 DC).
Results: Mean visual acuity for the right and left eyes of schoolchildren in the rural schools between the ages of seven and
10 years were logMAR 0.06 ± 0.10 and 0.06 ± 0.10, respectively.
Mean refractive errors for the right and left eyes were +0.22 ± 0.45
and +0.22 ± 0.43, respectively. Our results showed a strong association between the right and left eyes, so only the right was used
for further analysis. Prevalence of refractive errors was 1.4 per
cent myopia, 0.2 per cent hyperopia and 1.5 per cent astigmatism.
Myopia tended to increase significantly as the children were
older.
Conclusions: Compared with previous studies carried out in
urban populations, the prevalence of refractive errors among
schoolchildren in this study is relatively low. This supports the
notion that environment has an important influence on the
development of myopia. This may be due to the extra burden of
near work associated with schoolwork as they progress to higher
grades.

Three-drop 1% tropicamide regime and its effect
on pupil size and rate of mydriasis: A comparison
among different races and diabetics
Tiong Peng Yap,*† Ajeet Madhav Wagle,*§ Bee Choo Tai,§¶
Kah Guan Au-eong,**††§§ Chee Chew Yip***
*Ophthalmology and Visual Sciences, Alexandra Hospital,
Singapore
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Paediatric Optometry, IGARD, Singapore
Department of Community, Occupational and Family
Medicine, Yong Loo Lin School of Medicine, National
University of Singapore, Singapore

Eye Clinic, Jurong Medical Centre, Singapore
¶
Centre for Cell and Molecular Biology, National University of
Singapore, Singapore
**Department of Ophthalmology, Tan Tock Seng Hospital,
Singapore
††
Department of Ophthalmology, Yong Loo Lin School of
Medicine, National University of Singapore, Singapore
§§
Singapore Eye Research Institute, Singapore

Singapore International Eye Cataract Retina Centre, Singapore
§

Purpose: The aim was to evaluate the effect of race and diabetes
mellitus on the rate of mydriasis and pupil size using a three-drop
1% tropicamide regime.
Methods: A prospective randomised, single masked clinical trial
involved 118 patients (118 eyes) with dark pigmented irides.
One eye of each patient was randomly assigned to receive one
drop of 1% tropicamide thrice at five-minute intervals. A
masked observer measured the pupil size and shape in both
eyes at five-minute intervals for 45 minutes using a reference
pupil chart.
Results: The median age of the participants was 54 years (range
20 to 87) with 58 per cent males and 42 per cent females. Twentyeight patients (24 per cent) had diabetes mellitus. The patients’
ethnicity comprised Chinese (55 per cent), Indians (27 per cent)
and Malays (18 per cent). In comparison to Chinese, the ageadjusted pupil size (using ANCOVA) at 45 minutes (PS-45) was
similar for Malays (p = 0.458) and Indians (p = 0.105). The ageadjusted rate of mydriasis (RM, mm/min) was not different in
Malays (p = 0.078) and Indians (p = 0.158). The presence of diabetes did not affect the age-adjusted PS-45 (p = 0.622) and the
age-adjusted RM (p = 0.062).
Conclusions: Mydriatic pupil size at 45 minutes and the rate of
mydriasis does not differ significantly among races with darkly
pigmented irides. The presence of diabetes mellitus does not
affect the mydriatic pupil size at 45 minutes or the rate of
mydriasis.

Sports visual performance in Chinese
national athletes
Ronnie YC Huang, Mabel MP Leung, Vincent Ng,
Cecilia Y Tong, Sin-ying Yu
School of Optometry, The Hong Kong Polytechnic University,
Hong Kong SAR, China
Purpose: Sports performance requires athletes to process visual
information followed by execution of an appropriate motor
response. It is commonly thought that elite athletes have a better
visual performance than non-athletes, however, different sports
Journal compilation © 2010 Optometrists Association Australia

involve different visual skills and therefore, athletes in different
sports may develop a specific visual performance. The purpose of
this study was to determine if Chinese national athletes in different dynamic sports have particular strengths in different aspects
of the visual performance.
Methods: In this retrospective study, assessment of sports vision
was performed on 40 elite Chinese national athletes who had had
no formal visual training. Nineteen athletes were in the tabletennis team, 13 in the gymnastic team and eight were in the volleyball team. The assessments included depth perception,
peripheral awareness, eye-hand/eye-body co-ordination and
visual coincidence anticipation.
Results: There was a high percentage of athletes who demonstrated good performance on all aspects of visual skills. Volleyball
players performed better (p < 0.05) in peripheral awareness tests
than gymnasts. In eye-hand/eye-body co-ordination, volleyball
players performed the best among groups, whereas gymnasts performed the worst in eye-hand co-ordination. There was no statistically significant difference (p > 0.05) of the performance in
depth perception and visual coincidence anticipation among
groups.
Conclusions: The results of this study indicate that the visual skill
performance among athletes is sport-related. Although all subjects have good visual performance, some particular visual skills
are superior in some players of specific sports, even though they
did not receive any prior visual training.

RGP lenses and Rose K lenses in subjects
with keratoconus
Jinal Savla, Jinal Zaveri
Lotus College of Optometry and Lotus Eye Hospital, India
Purpose: The aim was to compare visual performance and lens
tolerance in keratoconic subjects with Rose K and RGP (rigid gas
permeable) contact lenses.
Methods: All subjects with keratoconus seen at Lotus College of
Optometry and Lotus Eye Hospital were included in the study.
Subjects who had undergone C3R procedure, LASIK or any other
ocular surgery or had abnormalities were excluded. Subjects
with any systemic presentation were also excluded. Ocular
examination was undertaken, including complete history, objective and subjective refraction, slitlamp examination and fundus
evaluation. The subjects were then randomly fitted with RGP
lenses or Rose K lenses. The subjects who were first fitted with
RGP lenses were then fitted with Rose K lenses and vice versa for
the other subjects. Their standard visual acuity and contrast sensitivity were recorded with both the studied lens types. While
being unaware of the type of lens, the patients were asked to rate
the two lenses worn on the basis of their visual performance and
comfort on a scale of 1 to 5.
Results: There was no statistically significant difference found in
visual acuity between RGP and Rose K lenses (t = -1, df = 14,
Clinical and Experimental Optometry 93.3 May 2010
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p = 0.33). Contrast sensitivity was significantly different between
the two lens types (t = -2.78, df = 14, p = 0.01), and was better
with Rose K lenses. Patients’ ratings of visual performance and
comfort showed no statistically significant difference between the
lenses (t = -0.94, df = 14, p = 0.36), as analysed by paired student
t-test.
Discussion: Jain and Sukhija showed that Rose-K design rigid
contact lenses are successful in visually rehabilitating 100 per cent
of moderate and 96 per cent of severe keratoconic cases. In a
similar study, Rose K lenses were reported to provide improved
contrast and comfort but not visual acuity. In the current study,
visual acuity was better with Rose K in a subject who has severe
keratoconus, hence another study could be conducted with a
larger sample and categorising the severity of the disease. Another
study could be done in which first-time lens wearers are considered and given enough adaptation time for both types of lenses,
to get better statistical analysis of the patients’ comfort rating.
Conclusions: The results suggested that vision was the same with
RGP and Rose K lenses and the quality of vision, that is, contrast
sensitivity, was better with Rose K lenses. Rose K lenses could be
considered as an option for the management of keratoconus.

Impression cytology of conjunctival cellular changes
in dry eye patients and soft contact lens wearers
Soonae Kim, Jaimin Kim
Department of Optometry, Konyang University, Korea
Purpose: The aim was to evaluate the conjunctival surface by
impression cytology in dry eye patients and contact lens wearers.
Methods: In this study, TBUT, STT, TTT, Rose bengal staining
and McMonnies dry eye symptom questionnaire were performed
to establish a baseline. Using the base data, subjects were classified into three groups: 35 patients who have dry eye signs and
symptoms, 38 patients who were wearing soft contact lenses and
35 subjects as control subjects who have healthy eyes and have
never worn contact lenses. Conjunctival surface epithelial morphology was investigated by impression cytology of the inferior
bulbar conjunctiva. After the specimens were stained with PAS,
they were classified according to the Nelson Grading scale. Dry
eye patients were observed to have morphological changes in
epithelial cells, different nuclear alterations, and decrease in
goblet cells density. The degree of cytological change was
related to the severity of the dry eye. Contact lens wearers were
divided into three groups according to the duration of contact
lens wear.
Results: Using the Nelson grading system, the epithelial cell morphology from the control group revealed 91.43 per cent of the
eyes to be grade 0 and 8.57 per cent to be grade 1, whereas in
the dry eye patients, 20 per cent were grade 0, 42.86 per cent
grade 1, 34.29 per cent grade 2 and 2.86 per cent grade 3. Among
the contact lens wearers, 40 per cent of eyes were evaluated to be
grade 1, 40 per cent to be grade 2 and 20 per cent to be grade 3
Clinical and Experimental Optometry 93.3 May 2010
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in the group with longer than 48 months wear. Snake-like chromatin changes were observed in 13.33 and 20 per cent of the eyes
wearing soft contact lenses for 13 to 48 months, and longer than
48 months, respectively, whereas these were not encountered in
any eye in the control group.
Conclusions: Impression cytology may help to increase understanding of various ocular surface alterations in dry eye patients
and contact lens wearers.

Corneal topographic changes in back surface toric
rigid gas permeable contact lens wearers after one
year of lens wear
Li Nan, Shu-mao Li, Xin Tang, Ying Zhang
Tianjin Eye Hospital, China
Purpose: The aim was to evaluate corneal morphological changes
between corneal topography taken before and after one year of
back surface toric rigid gas permeable contact lens (BSTRGPCL)
wear.
Methods: A total of 30 eyes of 18 children and young adults with
high corneal astigmatism and wearing customised BSTRGPCL for
one year were evaluated. Corneal curvature and regularity were
investigated with the TMS-4 Corneal Topography System. The
visual acuity was measured.
Results: The visual acuity of 14 eyes (46.7 per cent) was at least
two lines better by wearing BSTRGPCL than spectacles. The
surface regular index and surface asymmetry index were not significantly changed (t = -1.676, p = 0.104; t = -0.936, p = 0.357)
after one year of wear of BSTRGPCL. Both Ks (steep K) and Kf
(flat K) decreased after one year of wear but did not show any
statistical significance (t = 1.336, p = 0.192 for Ks, t = 0.053,
p = 0.958 for Kf).
Conclusions: BSTRGPCL effectively corrected high corneal astigmatism. Corneal morphology did not change significantly after
one year of wear. Longer term and larger sample observation
need to be performed.

A study of peripheral refraction in subjects wearing
rigid gas permeable contact lenses
Jun Jiang, li-na Shang, Xu Liu, Jin-hua Bao, Fan Lu
School of Ophthalmology and Optometry, Wenzhou Medical
College, China
Purpose: The purpose of this study was to investigate foveal and
peripheral refraction and to compare the peripheral refractive
differences in subjects wearing rigid gas permeable contact lenses
(RGP) and spectacles.
Methods: Thirty-three subjects wearing fully corrected spectacles
and RGPs underwent binocular cycloplegic foveal refraction and
peripheral refraction across the horizontal central visual field at
both temporal and nasal eccentricities of 10, 20 and 30 degrees
Journal compilation © 2010 Optometrists Association Australia
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with the infrared autorefractor. The peripheral refraction at each
location was calculated and statistically analysed with the spherical equivalent refraction.
Results: Compared to the foveal refraction, the peripheral
refraction was relatively hyperopic. There was a statistically significant difference between the peripheral refraction along the
horizontal meridian (30 degree temporally and 30 degrees
nasally) to the fovea. No statistical difference was found between
peripheral refraction along the horizontal meridian 10, 20
degree nasally and 10, 20 degree temporally to the fovea. Except
for the peripheral refraction along the horizontal meridian 10,
20 degree nasally to the fovea, the peripheral refractions at other
locations showed statistical differences between the spectacle
wearing group and the rigid gas permeable contact lens wearing
group. Rigid gas-permeable contact lens wearing makes the
peripheral retina relatively myopic compared to spectacle
wearing.
Conclusions: Compared to the wearing of spectacles, RGPs make
the peripheral retina relatively myopic. Thus, it may help control
myopic progression.

The variation in tear dynamics during daily contact
lens wear
Qi Chen* Fan Lu,* Jianhua Wang,† Meixiao Shen,*
Chunyan Cai,* Ming Li,* Kangjun Li*
*School, of Ophthalmology and Optometry, Wenzhou Medical
College, China
†
Department of Ophthalmology, Bascom Palmer Eye Institute,
University of Miami, USA
Purpose: The aim was to investigate the daily variation in tear
dynamics during soft contact lens (SCL) wear in a normal population and contact lens wearers using optical coherence tomography (OCT).
Methods: Three groups of 20 subjects were tested: symptomatic
contact lens wearers (Group 1); asymptomatic lens wearers
(Group 2); asymptomatic non-contact lens wearers (Group 3). An
Acuvue soft contact lens (SCL) with specific power and base curve
(BC) was fitted to each eye. After insertion, OCT images of both
upper and lower tear menisci were obtained every two hours for
10 hours. Then, one drop of ReNu MultiPlus was instilled randomly in one eye of each subject. Both tear menisci were imaged
immediately and then five, 10, 20 and 30 minutes after instillation. Both tear meniscus areas were yielded by custom software.
The upper (UTMV) and lower (LTMV) tear meniscus volumes
were calculated based on the meniscus area and the eyelid length.
The ocular comfort was ranked at each checkpoint.
Results: The UTMV and LTMV in Group 1 were found lowest at
each checkpoint compared with other groups (post hoc tests,
p < 0.05). In each group, the tear meniscus volumes decreased
gradually during the 10-hour lens wear (p < 0.05). The ocular
comfort ratings in Group 1 did not decrease until six hours of
Journal compilation © 2010 Optometrists Association Australia

lens wear, however, in Groups 2 and 3, the decrease occurred at
10 hours (p < 0.05). The increase in tear meniscus volumes was
restored at 20 minutes after instillation (p > 0.05).
Conclusions: Lower tear volume of the dry eye symptomatic
wearers may have contributed to the dryness. The gradual
decrease in tear volume during daily contact lens wear may be
the reason for the ocular dryness and discomfort late in the
period of wear. The efficacy of a lubricant drop for improving the
ocular comfort was found to be short-term.

Analysis of the impact of eyelid and contour factors
on toric soft contact lens fitting
Wan-qing Jin, Xin-jie Mao, Yan Chen, Su-zhong Xu, Fan Lu
Eye Hospital, Wenzhou Medical College, China
Purpose: Palpebral characteristics, lens parameters and practice
skills are clinically important in the orientation of a toric soft
contact lens. The purpose of this study was to evaluate the eyelid
and contour factors that might influence the location and orientation of a toric soft contact lens and to assess the correlation
between these parameters and the stability of the lens.
Methods: Thirty-two soft contact lens wearing subjects were
enrolled in the study (nine males, age 25.09 ± 2.44 years). Each
eye was fitted with a Lo-Torque toric soft contact lens (Bausch &
Lomb, material of Alphafilcon A, frequent replacement lens).
High-resolution digital images were taken after 20 minutes adaptation; the data obtained included the palpebral aperture, horizontal visible iris diameter and the various angles of the lid. Lens
fitting was evaluated with the slitlamp, including the lens orientation, its stability, movement, rotation and nasal and temporal
rotation recovery. Visual acuity with the lens was recorded
afterwards.
Results: Among the eye parameters and lens orientation, there
were four pairs of significant correlations. 1. The palpebral aperture and orientation position (r = 0.39 p = 0.026), meaning that
the larger the palpebral aperture, the greater the nasal rotation
of the lens. 2. The angle of the central lower lid correlated with
rotation stability (r = 0.41 p = 0.02), meaning that the larger the
angle, the poorer the rotation stability of the lens. 3. The angle
of nasal lower lid was negatively correlated with temporal rotation
recovery (r = -0.35 p = 0.047), meaning that the larger the
angle, the less the temporal rotation recovery. 4. Spherical
dioptres were correlated with temporal rotation recovery
(r = 0.36 p = 0.043).
Conclusion: Several eyelid, contour factors and lens characteristics have an impact on toric soft contact lens fittings, including
the palpebral aperture, the angle of central lower lid, nasal lower
lid and the spherical dioptres. It means that ocular contour and
lid, working with the lens, can affect the fitting of the toric soft
contact lens on the eye. These factors are valuable considerations
when we select patients and evaluate the fitting of toric soft
lenses.
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Clinical performance of inexpensive cosmeticallytinted soft contact lenses
Chang Jin Kim, Hyun Jung Kim, Jai Min Kim
Department of Optometry, Konyang University, Korea
Purpose: Cosmetically-tinted contact lenses are very popular
among teenagers in Korea. The purpose of this study was to evaluate the clinical performance of inexpensive cosmetically tinted
contact lenses.
Methods: Thirty-eight subjects (22.26 ± 1.27 years old) participated in this study. They were fitted with inexpensive cosmeticallytinted contact lenses (house brand, Korea). Subjects maintained
at least 6/6 binocular vision with both lenses at distance. After
one day and two months of lens wear, subjective symptoms were
scored using visual analogue scales and objective signs were
graded using CCLRU scales. In addition, corneal thickness was
measured by pachymetry. End-of-day subjective symptoms were
also graded during the study.
Results: Thirty-five of 38 subjects completed the two-month
study. Two drop-outs were due to an unexplained persistent headache and one due to discomfort. Conjunctival redness, dryness,
itching and foreign body sensation were major signs and symptoms in lens wearers. Both objective and subjective evaluations
showed that bulbar and limbal hyperaemia increased significantly
after two months (p < 0.001). Significant changes in all objective
signs were found in lens wearers. Corneal thickness was significantly different between initial fitting and two months of wear.
End of day comfort scores were significantly lower.
Conclusions: Hyperaemia and dryness in contact lens wearers are
major signs. The inexpensive cosmetically-tinted contact lenses
displayed the worse clinical performance after lens wear compared to baseline. Further investigation of lens properties induced
by cosmetically tinted contact lenses is required.

Optometric competency demand of various
industries in Taiwan
Hui-ling Chen,* Ta-Hsiung Cho,† Wei-fu Lin,†
Feng-chiao Chung*
*Graduate Institute of Technological and Vocational Education,
National Pingtung University of Science and Technology,
Taiwan
†
Department of Optometry, Shu-Zen College of Medicine and
Management, Taiwan
Purpose: The purpose of this study was to obtain information
about the training and background of optometrists and optical
workers in different countries and to see how they have influenced optometric education in Taiwan in terms of the requirement for competency.
Method: This study involved an analysis of published literature
and a questionnaire, which was distributed throughout the proClinical and Experimental Optometry 93.3 May 2010
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fession. The research data were analysed by frequency percentage, one-way ANOVA and Pearson product-moment correlation.
Result: The results of this study are described as follows:
1. The optometric industries including the manufacturing,
wholesale and retail industries and the medical, health-care
and social service industries showed markedly different levels
of competency.
2. The development of optometry in Taiwan differed from that
in Northern American but was similar to the development in
Hong Kong.
3. Most of the students graduating from optometric departments
obtain jobs in the spectacle stores, having set their vocational
orientation into the business setting rather than professional
services.
4. Optometric practitioners showed a great interest in the educational program and in optometric registration.
5. There is a severe shortage of optometric literature in Taiwan.
Conclusions: The results and recommendations of this study
have provided reference information for governments, schools
and the optometric industries.

Innovation and practice of student training in an
optometry program
Yaping Gao, Gang Dong, Jiangshan Wang, Quan Zhang,
Lishu Wang, Haiying Wang, Liping Chen, Cuiying Wang
School of Optometry, Tianjin Vocational Institute, China
Purpose: With the development of the spectacle business, the
original student training in an optometry major cannot satisfy the
needs of the industry. The teaching content is much removed
from technical competencies. Teachers’ comprehensive ability
and optometric technology are relatively poor. All these problems
must be solved to adapt to educational reform.
Methods: There was co-operation on a pilot major reform
between Tianjin Vocational Institute and Tianjin Eye Hospital in
Optometry in 2003–2006. When performing the ‘Fusion of course
and certificate’ educational reform, we integrate knowledge, technology and qualities required in a National Standard on Optometry and Dispensing into the core curriculum such as refraction.
Then all curricula will compose a system in optometry.
Results: The ‘Fusion of course and certificate’ training model is
in line with China’s national conditions, as a contemporary professional training model. The freshman will get a junior certificate. The sophomore will get a middle certificate according to
the National Standard and in their final year they will get a senior
certificate and prepare for getting a technician certificate. This
educational mode will be helpful to reach the bi-certificate goal
in Chinese higher vocational education, which means students
have academic and vocational qualifications.
Conclusions: In future, this training mode should be widened to
nationwide vocational education, especially in an optometryrelated program.
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The effects of age and glare on useful field of view
Gordon Yiu-bong Tang, Andrew W Siu, Henry Ho-lung Chan
School of Optometry, The Hong Kong Polytechnic University,
Hong Kong SAR, China
Purpose: Useful field of view (UFOV) is a measure of the functional peripheral vision under cognitive load conditions, where
information can be located and extracted. The extent of UFOV
was reduced under visual distraction. Glare is a common visual
disturbance in driving. Our pilot study showed that more than 90
per cent of commercial vehicle drivers (n = 420) admitted that
various forms of glare affected their driving performance. Since
UFOV is a good predictor of driving performance, understanding
the effect of glare on the aged is valuable for night driving.
Methods: Sixty subjects (gender matched) were divided equally
into two age groups with mean ages of 23.0 ± 2.5 and
53.5 ± 2.8 years. UFOV was measured binocularly. Eight glare
light sources were positioned at 2.5°, 5.0° and 7.5° from the
central fixation target. They were distributed evenly around the
central target. A control UFOV was also taken without the glare.
Results: In subtest 1 on processing speed, there were no age group
differences and no differences between no glare and each glare
eccentricity. Older subjects have significantly worse performance
than younger subjects under all conditions in subtests 2 and 3, which
were on divided attention and selective attention, respectively. In
subtest 2, older subjects have significantly smaller UFOV when glare
is placed at 7.5°, while in subtest 3, they a have significantly better
performance when glare is placed at 2.5°. Younger subjects have
signficantly larger UFOV under all glare conditions in subtest 3.
Conclusions: A previous study showed that older drivers with a 40
per cent or greater reduction in UFOV were two-fold more likely
to have an accident in the following three years. We further revealed
that when glare is placed at certain positions, UFOV deteriorates
and more accidents may result in real situations. Interestingly, glare
improves UFOV in subtest 3, because the glare may mask the distracting effect of the embedded triangular distracters originally
appearing in the test. This study also reminds the practitioner to
prevent glare appearing on the monitor, while performing the
examination. In conclusion, glare causes a more adverse effect on
older drivers in UFOV, which may affect their driving.

Fogging effect of close-field autorefractor in
different refractive groups
Jae-do Kim,* Ikhan Lee,* Junghee Hwang,† Taehyun Kim*
*School of Optometry, Kyongbuk Science University, Korea
†
Keukdong College, Korea
Purpose: The aim was to evaluate fogging effects of close-field
autorefractor using an open-field autorefractor.
Methods: Fifty young adults were enrolled from a university population; 25 were female (50%) the age range was 18 to 26 years
Journal compilation © 2010 Optometrists Association Australia

(mean 21 ± 2 years). The refraction was obtained using a Canon
RK-F1 (Japan) for close-field autorefractor (CFR) and ShinNippon N-vision 5500 (Japan) for open-field autorefractor (OFR).
Measurements using OFR were carried out at five metres (0.2 D
accommodative stimulus), 1.0 m (1.00 D), 67 cm (1.50 D), 50 cm
(2.00 D), 33 cm (3.00 D) and 25 cm (4.00 D) target distances
under monocular vision. The measurements obtained for CFR
were used to divide the refractive errors into six groups: over
-4.00 D (O4DG), -3.0 to -3.7 D (3DG), -2.0 to -2.7 D (2DG), -1.7 to
-1.00 D (1DG), zero to -0.75 D (EMG), and +0.25 to +1.5 D (HG).
Results: The spherical refractive errors measured by CFR were
not significantly different from these measured by OFR at 0.33 to
0.5 m fixation distance in the myopic refractive error groups, at
one metre fixation distance in the emmetropic group and at five
metres fixation distance in the hyperopic group (t-test, p > 0.05).
At further than 0.67 m fixation distance and at further than one
metre fixation distance, spherical refractive errors measured by
OFR were significantly less myopic than measured by CFR in the
myopic groups (O4DG, 3DG, 2DG and 1DG) and in the emmetropic group (EMG), respectively (t-test, p < 0.01).
Conclusions: The fogging effects of CFR varied with refractive
error. There is no fogging effect or a very low fogging effect in
myopia and emmetropia.

Low and high myopes differ in habitual reading
distance as measured by a novel instrument
Tsz-wing Leung,* Ian Flitcroft,† Josh Wallman,§ Tat-hing Lee,
Yong-ping Zheng,¶ Carly Siu-yin Lam,* Chea-su Kee*
*School of Optometry, The Hong Kong Polytechnic University,
Hong Kong SAR, China
†
Department of Ophthalmology, The Children’s University
Hospital, Dublin, Ireland
§
Department of Biology, City College, City University of New
York, USA

Biomedical Engineering, Department of Health Technology
and Informatics, The Hong Kong Polytechnic University, Hong
Kong SAR, China
¶
Research Institute of Innovative Products and Technology, The
Hong Kong Polytechnic University, Hong Kong SAR, China
Purpose: The aim was to determine the habitual reading distances for low and high myopes using a novel ultrasonic sensor.
Methods: Thirty Hong Kong Chinese aged from 20 to 30 years
were recruited as subjects. Fifteen were considered as high myopes
(mean -8.7 ± 0.5 [SE] D, range -5.0 to 14.8 D) and 15 as low to
non-myopes (-2.0 ± 0.2 D, +0.3 to 4.1 D). After informed consent
had been given, all subjects with full distance corrections were
instructed to read a newspaper continuously for 10 minutes in
two sessions at their habitual working distances. The reading
distances were recorded continuously using a novel nearwork
analyser, which logged the distance of ultrasonic echoes from the
page. This instrument has been tested for repeatability and reliability. The modal working distance (the distance with the highest
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frequency within each session) was considered the ‘habitual’
reading distance.
Results: Because there were no significant differences in reading
distances between the two sessions, the data were combined for
each subject. Compared to low or non-myopes, high myopes had
significantly shorter reading distances (35.9 ± 2.5 cm versus
50.9 ± 6.4 cm; two-sample t-test, p = 0.04). In addition, intersubject variability of reading distances in low or non-myopes was
greater than that of high myopes (range 26.5 to 99.5 cm versus
29 to 69.5 cm).
Conclusions: The nearwork analyser was found to be an effective
tool for the understanding of nearwork behaviour. Further study
is needed to determine if a closer working distance is the cause
or effect of development of myopia.

New visual acuity charts in which another number
appears when retinal image becomes blurred
Mineo Mori
Tokyo Optometric College, Japan
The purpose is to make a small near visual acuity chart for evaluating the visibility of progressive-power lenses. A number (figure)
target was used instead of the Landolt ring. A segment of the
number was made in a striped pattern. In the backgrounds were
buried random or regular dots. When the spatial frequency of a
specific segment was changed, the segment blends with the background and a different number appears. If the spatial frequency
was considered to be the visual acuity, a result similar to the
Landolt ring’s was obtained. Training was necessary for the subjects and it is suggested that there is room for the device in the
pattern of the background.

Objective measurement of accommodative
responses with the NVision-K 5001
Gyeong-Ae Han,* Jeong-Hee Hwang,† Ki-Choong Mah*
*Department of Public Health, Graduate School, Eulji
University, Korea
†
Department of Ophthalmic Optics, Keukdong College, Korea
Purpose: This study aimed to objectively measure accommodative responses elicited from stimulation by the push-up and minus
lens methods using the NVision-K 5001 open-field autorefractor.
The results were compared with previously published data.
Methods: Forty-five subjects aged from 19 to 29 years (mean
22.7 ± 2.4 years) participated in this study. Three conditions were
used to stimulate accommodation and the accommodative
responses were objectively measured using the NVision-K 5001.
In the push-up test under binocular viewing condition, the target
was placed at vergence ranging from zero to 5.00 D in 1.00 D
steps. In the push-up test under monocular viewing conditions,
the target was placed at vergences ranging from 1.00 to 5.00 D in
1.00 D steps. In the minus lens test under monocular viewing
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conditions, a distant (six metre) target was viewed through
increasing powered minus lenses from 1.00 to 5.00 D in 1.00 D
steps. Trial lens calibration procedures were also performed to
assess the accuracy of the NVision-K 5001.
Results: The calibration of the NVision-K 5001 with trial lenses
showed a linear regression equation that was close to the ideal
1:1 line (y = -1.005 × +0.060, r2 = 0.999, p < 0.001). The accommodative responses measured with the NVision-K 5001 for the
push-up and minus lens-stimulated accommodation progressively
lagged behind the increasing accommodative stimulus. Both
push-up tests under monocular and binocular viewing conditions
elicited significantly higher accommodative responses than the
minus lens method (p < 0.001). The push-up method under binocular viewing conditions resulted in slightly higher accommodative responses compared with monocular conditions but the
difference was not significant (p = 0.958).
Conclusions: The objective accommodative responses that
resulted from stimulation by the push-up and minus lens methods
and measured using an open-field autorefractor were congruent
with previously published data.

Effect of visual memory for visual targets in an
accommodative facility test
Ikhan Lee,* Taehyun Kim,* Jaedo Kim,* Manseok Han,†
Sihwan Choi†
*School of Optometry, Kyongbuk Science University, Korea
†
Chungnam National University Hospital, Korea
Purpose: The aim was to evaluate the effect of visual memory for
visual targets on accommodative facility results.
Methods: Thirty-one young adults who had no ocular disease,
strabismus or amblyopia were enrolled from a university population. Their ages ranged from 18 to 26 years (mean 21 ± 2 years).
A ± 2.00 D flipper with 40 cm test distance was used for accommodative stimuli with a seven-inch LCD monitor with 350 cd
luminance for the visual target. The three visual targets (6/7,
6/12 and 6/15) were changed randomly for exclusive memory
effect when changing flipper power. The results were compared
with results by a conventional accommodative facility method that
uses accommodation rock card (Bernell, USA).
Results: The speed of accommodative facility for random change
targets (9.11 ± 0.52 cycles per minute) was significantly lower
than for the conventional rock card (11.20 ± 0.57 cpm) (t-test;
t = 5.54, p < 0.001). There is a significant correlation between the
two methods (p < 0.001, r = 0.685). The speed of accommodative
response to (plus) lens stimulus for random change target
(3.92 ± 0.38 seconds) was significantly lower than for conventional rock card (3.05 ± 0.23 seconds) (t-test; t = 3.53, p < 0.001).
There is a significant correlation between the two methods
(p < 0.001, r = 0.79). The speed of the accommodative response
to (minus) lens stimulus for random change target
(3.07 ± 0.16 seconds) was significantly lower than for the conventional rock card (2.78 ± 0.17 seconds) (t-test; t = 2.43, p < 0.05).
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There is a significant correlation between the two methods
(p < 0.001, r = 0.71).
Conclusions: A memory effect for visual targets in the accommodative facility test influences the results of this test.

Accommodative spasm in schizophrenia:
a case report
Krishna Kumar Ramani,* Jameel Rizwana Hussain†
*Elite School of Optometry, India
†
Sankara Nethralaya, India
Case history: A 25-year-old man came to the clinic complaining
of eye strain, headache and blurriness of vision for distance and
near after prolonged reading. He was on medication for mental
depression.
Orthoptic examination revealed signs of accommodative spasm
at baseline. He was given vision therapy, which did not improve
his symptoms. He was then treated with home dilating drops and
progressive addition lenses (PAL). His symptoms had improved
and he was advised to wear only the PAL. He continued to have
symptoms of fluctuating near vision when reading for more than
10 minutes. His neurological assessment was normal. On referral
to a psychiatrist, he was diagnosed with schizophrenia, a mental
disorder characterised by abnormalities in the perception or
expression of reality. He was treated with anti-psychotic medication and anti-epileptic medicine as a prophylactic by the psychiatrist. His ocular symptoms improved following the commencement
of the anti-psychotic treatment.
We hypothesise that the existing symptoms could be a manifestation of schizophrenia rather than true accommodative spasm.
Some of his symptoms could be attributed to side-effects of the
anti-psychotic or anti-epileptic medication.
The patient was advised to stay under the regular supervision
of a psychiatrist. He was advised to continue wearing PAL along
with practising mental relaxation procedures.
Discussion: Brain sites involved in accommodation are affected
by schizophrenia. While working up patients with accommodative
spasm with some form of psychotic illness, disorders like schizophrenia should be ruled out to understand the aetiology behind
the ocular manifestation. The side-effects of anti-psychotic and
anti-epileptic drugs should be borne in mind to manage the case
appropriately. In such situations, a holistic approach with appropriate referrals and psycho-educational counselling should be
sought.

Orbital stimulation for contracted socket
Hiral Korani, Rupali Sinha
Lotus College of Optometry and Lotus Eye Hospital, India
Case history: Five subjects with a history of post-trauma socket
reconstruction came to the clinic complaining of being unable to
wear and retain a cosmetically acceptable ocular prosthesis.
Journal compilation © 2010 Optometrists Association Australia

All five subjects were referred to our ocular prosthetic clinic
from September 2007 to January 2009. Their complete histories
were taken regarding the cause for surgery and the period of time
they were wearing their old prostheses.
The clinic explained socket contraction to each subject and
advised them to be fitted with a conformer for orbital stimulation.
Written consent was sought from each subject. Findings for a
contracted socket, including extensive loss of conjunctival surface
area, deep cicatrix formation, atrophy of orbital fat and fornix
contraction were graded on a 0 to V scale.
After socket evaluation, the orbital stimulation technique was
applied using a wine-glass-shaped conformer. The cup portion
was inserted into the socket, while the stalk and base were taped
tightly and parallel to the ocular surface without anaesthesia. An
oculoplastic surgeon prescribed topical antibiotics for three times
a day. After a two-month period of orbital stimulation with a
follow-up at 15 days, a good fornix formation custom-made ocular
prosthesis was refitted. For retention of socket, the subjects were
advised to keep their prosthesis in at night for continued
stimulation.
Of the five subjects, four had grade III to IV and one had grade
IV to V socket contraction three to four months after surgery. On
continuous stimulation, four showed good improvements in superior and inferior fornix formation within two months of the procedure. One initially showed good improvement but owing to
non-compliance, the procedure is being continued. Three of the
subjects showed excellent retention of prosthesis and cosmesis,
while one showed average cosmesis but good retention.
Discussion: With an improvement in their fornix formation, the
five subjects were refitted with their previous conformers. For
retention and to improve their orbital formations, stimulation
with larger pressure conformers with close monitoring was also
advised for the subjects. The study reveals that orbital stimulation
technique is an option in cases of contracted socket.

Bevacizumab accelerates corneal wound healing by
inhibition of TGF-β2 expression in the alkali burned
mouse cornea
Koonja Lee,* Sung Ho Lee,† Hyun-Sung Leem,*
Seon Mi Jeonga†
*Department of Optometry, Eulji University, Korea
†
R&D Center, Lumieye Genetics Co, Ltd, Korea
Purpose: This study investigated the effect of subconjunctival injections of anti-VEGF antibody, bevacizumab (Avastin), on processes
involved in corneal wound healing after an alkali burn injury.
Methods: Following corneal alkali burn, mice (C57BL/6) were
divided into three groups. Group 1 (n = 10, 20 eyes) was the
saline treated control. Group 2 (n = 10, 20 eyes) received a subconjunctival injection of bevacizumab (2.5 mg/ml) one hour
after injury. Group 3 (n = 10, 20 eyes) received bevacizumab at
one hour and four days after injury. Cornea neovascularisation
and opacity were then observed using the slitlamp microscope.
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Corneal repair was assessed through histological analysis and
immunostaining for CD31, alpha-smooth muscle actin (a-SMA),
collagen IV and TGF-b2 at seven days post-injury.
Results: In group 3, injections of bevacizumab significantly
lowered neovascularisation and improved corneal transparency.
Immunostaining analysis demonstrated a reduction of CD31 and
a-SMA in the stroma and a rapid recovery of basement membrane
integrity compared to group 1. Following the alkali burn injury,
strong immunolocalisation of TGF-b2 was observed in both the
epithelium and stroma, however, in the bevacizumab treated
group (group 3), little TGF-b2 was found in the stroma.
Conclusions: Subconjunctival injections of bevacizumab may be
useful in reducing neovascularisation and improving corneal
transparency following cornea alkali burn injury by accelerating
the regeneration of basement membrane by creating a physical
barrier to TGF-b2 and maintaining corneal homeostasis thus
minimising fibrotic repair.

Proteomics-based identification of valosincontaining protein as an autoantigen in patients
with glaucoma
Koonja Lee,* Seon Mi Jeong,† Benjamin Douglass Hoehn,§
Young Jae Hong, Sung Ho Lee†
*Department of Ophthalmic Optics, Eulji University, Korea
†
Division of Proteomics, R&D Center, Lumieye Genetics C, Ltd.,
Korea,
§
Department of Neurosurgery, University of Virginia,
Charlottesville, USA

Department of Ophthalmology, Nune Eye Hospital, Korea
Purpose: Identification of autoantigens may serve as a useful tool
for early glaucoma detection. Using the autoantibody repertoire
found in glaucoma samples, this study searches for possible identifying glaucoma markers.
Methods: Serum was collected from 78 individuals, of whom 38
were diagnosed with glaucoma. Of those 38, 25 had primary open
angle glaucoma (POAG) and the remaining 13 had normal
tension glaucoma (NTG). The control group of 40 individuals
not diagnosed with glaucoma consisted of nine patients with
diabetic retinopathy, 11 with cataracts and 20 without a known
pathology. We analysed the sera for autoantibody reactivity against
bovine optic nerve lysates using one-dimensional electrophoresis
(1-DE), two-dimensional electrophoresis (2-DE) immunoblot
assays and LC-MS/MS analysis. An ELISA test was performed with
recombinant human VCP used as the antigen.
Results: This process yielded a display of two prominent bands
with molecular weights of 100 kDa and 220 kDa by 1-DE analysis.
These two bands were found only in the glaucoma patients. Our
next step was to identify these two target antigens. Using LC-MS/
MS analysis, we identified these proteins to be valosin-containing
protein (VCP) and fodrin, respectively. In addition, immunoblot
analysis combining two-dimensional electrophoresis (2-DE) and
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LC-MS/MS analysis was performed. This process confirmed VCP
to be a common target antigen. In patients with POAG and NTG,
we found the frequency of autoantibodies to VCP to be 32.0 per
cent (8/25) and 7.7 per cent (1/13), respectively. Autoantibodies
to VCP were not detected in any patients in the control groups.
In ELISA tests, a highly elevated reactivity against VCP was demonstrated in patients with POAG.
Conclusions: These results demonstrate that detection of autoantibodies to VCP may provide a significant clinical tool for identifying patients with glaucoma, especially patients with POAG.

Cyclic 3′, 5′-adenosine monophosphate (cAMP)
stimulates in vitro fluid flow across the whole
porcine ciliary epithelium
Cheung-sing Law,* Oscar A Candia,†§ Chi-ho To*
*School of Optometry, The Hong Kong Polytechnic University,
Hong Kong SAR, China
†
Department of Ophthalmology, Mount Sinai School of
Medicine, USA
§
Department of Physiology and Biophysics, Mount Sinai School
of Medicine, USA

The State Key Laboratory of Ophthalmology, Zhongshan
Ophthalmic Center, Sun Yat-sen University, China
Purpose: The aim was to study the effects of cyclic 3′, 5′adenosine monophosphate (cAMP) signalling pathway in the
fluid flow (FF) and potential difference (PD) across the porcine
ciliary epithelium measured by the modified Ussing-type fluid
chamber.
Methods: A complete annulus of the ciliary body-epithelium
(CBE) preparation was excised and mounted in a modified
Ussing-type fluid chamber. The two hemi-chambers were connected to different external vessels. On one side, a bubbling
reservoir fitted with a pair of Ag/AgCl electrodes containing
Ringer solution was connected. On the other side, the hemichamber was a closed compartment fitted with another pair of
Ag/AgCl electrodes and a graduated capillary. The capillary level
reflected the change of fluid volume inside the chamber and the
rate of FF was calculated accordingly. The PD was monitored via
one pair of Ag/AgCl electrodes by a dual-voltage clamp unit and
tissue resistance was determined by passing a fixed (10 mA)
current across the CBE preparation. The effects of several cAMPregulating agents on FF and PD were examined.
Results: Forskolin (10 mM), an activator of adenylyl cyclase,
hyperpolarised the PD by 97 per cent and increased the FF by 17
per cent (n = 5, p < 0.005). The cAMP analogue 8-Br-cAMP
(100 mM) hyperpolarised the PD by 180 per cent and stimulated
the FF by 23 per cent (n = 6, p < 0.005). The non-specific inhibitor of phosphodiesterases, 3-Isobutyl-1-methylxanthine (IBMX,
1 mM) only slightly hyperpolarised the PD by 22 per cent but
caused no change in the FF (n = 6). The pre-treatment of protein
kinase A inhibitor, H-89 (10 mM) was ineffective in preventing the
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stimulation of FF and PD induced by the introduction of 8-BrcAMP (n = 6).
Conclusions: cAMP can modulate the in vitro FF across the
porcine CBE, however, cAMP does not mediate its effect through
the traditional protein kinase A pathway. Other unconventional
signalling pathways of cAMP may be implicated.

Rhodopsin P347L transgenic porcine global-flash
multifocal electroretinogram
Yiu-fai Ng,* Henry Ho-lung Chan,* Patrick Ho-wai Chu,*
BC Gilger,† RM Petters,§ F Wong
*School of Optometry, The Hong Kong Polytechnic University,
Hong Kong SAR, China
†
Department of Clinical Sciences, College of Veterinary
Medicine, North Carolina State University, USA
§
Department of Animal Science, College of Agriculture and Life
Sciences, North Carolina State University, USA

Departments of Ophthalmology and Neurobiology, School of
Medicine, Duke University, USA.
Purpose: This study aims to give a better understanding of alternation in the inner retinal activities of rhodopsin in the P347L
transgenic pig using the global flash mfERG.
Methods: Global flash (MOFO) mfERGs from rhodopson of sixweek-old P347L transgenic (Tg) pig were recorded before and
after injections of tetrodotoxin (TTX) and N-methyl-D-asparatic
acid (NDMA), which are known to suppress inner retinal activities. The MOFO mfERG response contributed by the inner retina
of Tg was estimated and compared with control data from agematched wild type (WT) pigs.
Results: As in the MOFO mfERG of WT, the Tg MOFO mfERG
combined with an early direct component (DC) and a later
induced component (IC). The Tg DC and IC were significantly
smaller than that of WT. These differences were eliminated by the
use of TTX and TTX+NMDA. In addition, Tg inner retina contributed to the DC with regular oscillations and shaped the whole
feature of the IC. The luminance modulation characteristics of
those oscillation wavelets were changed in Tg. The second oscillation wavelet of Tg inner retinal activity was reversed. The second
and third oscillation wavelet of Tg inner retinal activity was significantly different from that of WT.
Conclusions: Because the DC response was sensitive to TTX, the
changes in the luminance modulation characteristics of those
oscillation wavelets were suspected to be the result of inner retinal
neuronal changes. Accordingly, the case of rhodopsin P347L
mutation is a change similar to retinitis pigmentosa (RP), which
may alter activities of inner retinal neurons including ganglion
cells, and this may be related to the reported entopic synaptogenesis found in transgenic pigs and mice.

Journal compilation © 2010 Optometrists Association Australia

Muscarinic acetylcholine receptor antagonist
regulation of MMP-2 and collagen in human
scleral fibroblasts
Yang Ding, Fan Lu, Dongsheng Yan, Zhonglou Zhou, Jianhong
An, Xiangtian Zhou, Jia Qu
School of Ophthalmology and Optometry, Wenzhou Medical
College, China
Purpose: Many studies have indicated that the sclera is a possible
site of action for the currently used muscarinic acetylcholine
receptor (mAChR) antagonists in the prevention of myopia. The
aim of this study was to determine the effect of muscarinic agents
in human scleral fibroblast (HSF) proliferation and regulation of
MMP-2 and collagen.
Methods: Primary cells were harvested by trypsinisation from
human donors. Cultured HSF were used at passage 4 to 7 and
were treated with various concentrations of atropine (non-selective mAChR antagonist). The proliferation of HSF treated with
atropine was measured by ‘thiazolyl blue tetrazolium bromide’
(MTT) assay. The expression of MMP-2 and collagen was examined by real-time polymerase chain reaction (PCR).
Results: MTT results indicated that atropine inhibited the proliferation of HSF (ANOVA, p < 0.01). The expression of MMP-2 in
cultured HSF was significantly increased by the addition of
100 mM and 1000 mM atropine for 48 hours (p < 0.05) and the
content of collagen was decreased after 48 hours (p < 0.05).
Conclusions: Our results obtained from in vitro assays in the cultured HSF demonstrate that muscarinic antagonist is able to
mediate scleral growth and remodelling. It is speculated that
the site of action of the mAChR antagonist is not in the sclera
directly.

Synthesis and characterisation of poly(2hydroxyethyl methacrylate) initiated by electron
beam treatment
Joong-Hyeok Shin,* Hee-Gweon Woo,* Jin Jun,† Moonseog Jin,†
Jeong-Seong Seo,† Geun Chang Ryu,† Man-Soo Kim†
*Alan G MacDiarmid Energy Research Institute,
Nanotechnology Research Center, and Department of
Chemistry, Chonnam National University, Korea
†
Department of Optometry and Optical Science, Dongshin
University, Korea
HEMA (2-hydroxyethyl methacrylate), which is designed for
contact lenses, was polymerised without crosslinker and radical
initiator by electron beam (EB) irradiation with low energy EB
(less than 1.0 MeV) and dose to less than 100 kGy. The polymerisation of HEMA proceeded by radical mechanism. The EB-initiated polyHEMA was investigated for its physical and chemical
properties by using various analytical techniques such as X-ray
photoelectron spectroscopy (XPS), field emission scanning
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electron microscopy (FE-SEM), water absorption and O2
permeability. Results showed that the EB-initiated hydrogel
changed physical properties such as water absorption, O2 permeability, tensile strength, porosity and transmittance. The effects of
EB on the physical properties of the contact lens will be
presented.

Development of refraction and visual acuity in
preschoolers aged from three to six years: the
Preschoolers Amblyopia Screening Study (PASS)
Zhikuan Yang, Feng Zhao, Zhen Li, Weizhong Lan, Linxing
Chen, Wenyan Liu, Jinhua Lu, Dehui Zhen, Lixia Lin, Jian Ge
Department of Optometry, Zhongshan Ophthalmic Center, Sun
Yat-sen University, China
Purpose: The aim was to investigate the refractive error and
visual acuity of preschoolers aged from three to six years.
Methods: In nine kindergartens selected randomly from different districts of Guangzhou, refractive error and visual acuity were
examined in preschoolers aged from three to six years. The
refractive error was determined by an autorefractor after cycloplegia with cyclopentolate. The visual acuity was checked by using
EDTRS visual charts. Data were analysed using one-way ANOVA
and the Bonferroni method.
Results: Of the 2,308 children examined in the study, there were
179 boys and 147 girls in the three-year-old group and 406/363,
398/380, 233/202 in the four-, five- and six-year-olds groups,
respectively. Their mean age was 43.4 ± 2.6, 53.9 ± 3.3, 65.5 ± 3.4
and 75.1 ± 2.6 months, respectively. The spherical equivalent
refractions of the corresponding age groups were 1.66 ± 0.70,
1.67 ± 0.80, 1.59 ± 0.81 and 1.48 ± 0.72 D, respectively, and the
differences among the groups were statistically significant
(p < 0.001). The Bonferroni multiple comparisons showed that
the difference between any pair of groups was statistically
significant, except for that between the three-year-old and fouryear-old groups and between the three-year-old and five-yearold groups. The visual acuity on the logMAR scale for each
group was 0.25 ± 0.15, 0.18 ± 0.10, 0.13 ± 0.08 and 0.10 ± 0.08,
respectively, with the difference among the groups statistically
significant (p < 0.001). The Bonferroni multiple comparisons
between any pair of groups were also statistically significant
(p < 0.001).
Conclusions: Hyperopic refractive error decreased gradually with
increasing age during the third to sixth years. The norms of visual
acuity showed a slow rise during this period, which indicates that
age is an indispensable factor for making a diagnosis of amblyopia
in children.

The cost-effectiveness ratio of a home-based
screening test with a self-developed screening
package for amblyopia and its risk factors: the
Preschoolers Amblyopia Screening Study (PASS)
Zhikuan Yang, Feng Zhao, Zhen Li, Weizhong Lan, Linxing
Chen, Wenyan Liu, Jinhua Lu, Dehui Zhen, Lixia Lin, Jian Ge
Department of Optometry, Zhongshan Ophthalmic Center, Sun
Yat-sen University, China
Purpose: The aim was to evaluate the cost-effectiveness ratio of a
home-based screening test with a self-developed screening
package for amblyopia and its risk factors.
Methods: A home-based screening test for amblyopia and its risk
factors was designed together with a package that mainly included
specialised visual charts and one questionnaire. Preschoolers in nine
kindergartens selected randomly from different districts of Guangzhou were examined and diagnosed by their parents using this test.
Cycloplegic refraction and visual acuity were then measured by professionals at the kindergartens. Amblyopia was confirmed and risk
factors were graded based on the results from the professional examinations according to the standard in the VIP study. The costeffectiveness ratio of the home-based screening test was evaluated.
Results: Of the 2,308 children (1,216 boys and 1,092 girls) examined, 24 amblyopes were found by the professional examinations
and the prevalence of amblyopia was 1.04 per cent. Fifteen of the
amblyopes had not been diagnosed before and 12 of the 15 were
positive by the home-based screening test. The true positive and
the true negative rates for this method were 80 and 94.1 per cent,
respectively. In terms of cost, it took an average of RMB7,694 worth
of professional examinations and RMB1,358 worth of home-based
tests to find one amblyope. Regarding amblyopic risk factors, 50,
87 and 96 children were classified into Grades I, II and III, respectively, based on their results from the professional examinations.
The corresponding numbers were 23, 29 and 15, based on the
results of the home-based test. Accordingly, the true positive rates
were 46.0, 33.3 and 15.6 per cent, respectively. The true negative
rates were 94.4, 94.6 and 93.9 per cent, respectively.
Conclusions: The prevalence of amblyopia was 1.04 per cent in
this study. The self-developed test offers a simple and cost-beneficial method to screen amblyopia and its risk factors, which is
especially practical for countries with large populations.

Comparison of eye-hand co-ordination in athletes
versus non-athletes
Lily YL Chan, Jacki Luk, Delta Shum, Karen Tse, Carly SY Lam
School of Optometry, The Hong Kong Polytechnic University,
Hong Kong SAR, China
Purpose: This study aims to measure and compare proficiency in
eye-hand co-ordination reaction times between basketball players
(BP) and non-athletes (NA).
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Methods: Eye-hand co-ordination reaction time was assessed
using the Sports Vision Trainer. Two tests with 60 lights were
presented randomly by a computer program. Subjects were asked
to hit LED targets as quickly as possible with their hands. Time
taken to finish each test was systematically recorded by a linked
computer.
Results: A total of 59 subjects, aged 18 to 28 years (mean age
21.80 ± 1.92) participated in this study. Reaction time differences
between BP and NA (p < 0.0001) and between male and female
BP (p = 0.0003) were significant. In addition, reaction time differences between different players’ positions (p < 0.05) were significant. There were significant differences between two test trials
in both BP (p < 0.0001) and NA (p = 0.0001) groups. There was
no significant difference between genders in NA (p = 0.1273).
No significant correlation (p = 0.9933) between eye-hand
co-ordination reaction times and experience level (how long they
have been playing basketball) was found.
Conclusions: Basketball players showed significantly better eyehand co-ordination reaction times than non-athletes. This study
suggested that either eye-hand co-ordination was better developed in athletes or that basketball players needed good eye-hand
co-ordination for better performance.
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