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Aim: To evaluate the factors associated with lack of awareness of glaucoma and late presentation to
the doctor in Singapore Chinese patients with acute angle closure (AAC)

Methods: A prospective, hospital based case series of 105 patients aged 35 years and above who
presented with a first attack of AAC in a tertiary hospital in Singapore was conducted. A research
assistant inferviewed all patients face to face in clinic and recorded demographic factors, awareness
of glaucoma, and subjective barriers to seeing a doctor. The time from onset of symptoms to presenta-
tion at the clinic was noted.

Results: Overall, 22.9% of patients had heard of glaucoma. The multivariate adjusted odds ratio (OR)
of unawareness of glaucoma in older people (> 60 years) was 1.5 (95% confidence interval (Cl) 0.5
to 4.6), 3.2 (95% Cl 1.1 to 9.2) for adults who were not working, and 13.8 (95% Cl 1.3 to 146.7)
for patients who had less than a pre-university education. A significant proportion (31.7%) of patients
presented to the doctor 24 hours or more after symptoms occurred. In a multiple logistic regression
model, the adjusted OR of late presentation was 8.5 (95% CI 1.04 to 69.5) if there was no car access,
5.0 (95% CI 1.0 to 24.6) if the patients spoke Chinese, and 3.3 (95% Cl 0.9 to 11.9) if there was
nobody to accompany to hospital.

Conclusion: Glaucoma awareness among patients suffering AAC was not high. Lack of awareness
was associated with increasing age, lack of formal education, and unemployment. A significant pro-
portion of patients seek medical attention late. Risk factors for late presentation include lack of car
access, nobody to accompany the patient, and speaking the Chinese language primarily. Health edu-
cation programmes may help increase the knowledge and awareness of glaucoma.

cause of blindness in east Asia."” A recent population
based survey in Singapore found that glaucoma was
responsible for 60% of cases of blindness.* Although the major-
ity of cases diagnosed in this survey were primary open angle
glaucoma (POAG), the importance of primary angle closure
glaucoma (PACG) is underlined by the fact that PACG has a
greater propensity to progress to blindness.” Primary angle clo-
sure may present with symptoms (acute angle closure, AAC) or
without (chronic angle closure, CAC). Symptomatic episodes
occur in between 25% and 50% of people affected by angle
closure.** A prospective, nationwide study of incidence of AAC
in Singapore recorded a rate of 12.2 per 100 000 person years—
the highest rate yet recorded.” This figure was subsequently
verified by study of national hospital discharge records.®
We were alarmed that half the cases of AAC identified in our
prospective incidence study waited 3 or more days before pre-
senting to an ophthalmologist. Late presentation has previ-
ously been linked with an adverse outcome, such as poor
intraocular pressure (IOP) control.” ' Therefore, the aim of
this study was to explore the health beliefs, and determine
factors associated with glaucoma awareness and delay in
presentation of patients with a first attack of AAC.

ﬁ growing body of data suggests that glaucoma is a leading

METHODS

Patients aged 35 years and above who presented with classic
signs and symptoms of the first attack of AAC to the Singapore
National Eye Centre (SNEC) and to the emergency ward of Sin-
gapore General Hospital from March 1999 to July 2001 were
included in this prospective study. This study is part of a larger
case-control study of the ocular risk factors associated with
AAC. The SNEC is the largest tertiary eye centre in Singapore
with approximately 56% of patients with AAC presenting to
SNEC. Patients with secondary causes of acute glaucoma (such
as an intumescent lens or iris neovascularisation), previous
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intraocular surgery in the involved or contralateral eye, previous
eye injury, and previous intraocular infection, were excluded.
The participation rate in these interviews was 86%. Informed
written consent in the patient’s own language was obtained
after the nature of the study was explained. Approval was
obtained from the ethics committee, SNEC, the Johns Hopkins
institutional review board, and the study procedures followed
the tenets of the Declaration of Helsinki.

Questionnaire

Patients were interviewed face to face during the first hospital
clinic visit by a trained interviewer using a standard question-
naire. The average time between interviews and the glaucoma
attack was 90 hours (median 18 hours). The interview lasted
about 20 minutes. The questionnaire was translated into the
Chinese language. It was pilot tested in 24 patients and several
questions were modified. The questionnaire asked about basic
sociodemographic factors, awareness of eye disease, and risk
factors for late presentation to the doctor. Health beliefs
towards early presentation to the doctor for glaucoma were
based on the health belief model." The health belief model
(adapted from the behavioural sciences) is one of the most
widely recognised frameworks of health behaviour and may
be applied to health seeking behaviour for AAC. The model
explains how a person perceives the threat of AAC, and conse-
quent loss of vision from glaucoma, and how he or she
assesses the need for early presentation. The four constructs of
the model are susceptibility, severity, benefits of taking action,
and barriers to taking action. Questions about glaucoma
awareness include whether the patients had heard of
glaucoma before the attack, whether glaucoma was a serious
condition that may damage vision, and whether glaucoma was
treatable. Information on how long the patient would wait
before seeing a doctor if he presented with certain eye symp-
toms (blurring of vision, pain or redness in the eye) was
obtained. We asked about barriers to seeing a doctor early such


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 12, 2012 - Published by group.bmj.com

Health beliefs of acute angle closure patients 447
Table 1 Knowledge and awareness of glaucoma Table 2 Factors affecting glaucoma unawareness
No (%) Proportion
unaware of
Patients who have heard of glaucoma before the attack No  glaucoma (%) p Value
Yes 24 (22.9)
No 81 (77.1) Age [years)
Patients who think that glaucoma is a serious condition which can =60 sS4 647 0.04
damage their vision >60 71 831
Yes 17 (16.2) Sex
No 88 (838) Male 35 829 0.32
Patients who think that acute glaucoma is a treatable condition Female . 70 743
Vs 6(5.7) Completed educational level
No 99 (94.3) No formal education 65 83.1 0.009
Patients who think that acute glaucoma may damage their vision Primary 16 813
Vs 20(19.1) Secondary 19 68.4
No 85 (81.0) Pre-university, diploma, or tertiary 5 20.0
Patients who will recover from glaucoma without seeing a doctor Occupofioncﬂ stafus
Definitely agree 1 (] O) Worklng . 35 60.0 0.003
Somewhat agree 21 (20.0) Not w9rk|ng 70 857
Disagree 83 (79.1) Family history of glaucoma
) ) ) ) Yes 3 333 0.07
Time delay a patient considers acceptable before presenting to a No 102 78.4
doctor for a particular eye symptom:
Sudden blurring of vision
No wait 34 (32.4)
A day or two 47 (44.8)
. 338 hoursf I 24 (22.9) RESULTS
UNOSSVE;: inivteye 68 (64.9) The average age of the people presenting with AAC in this
A day or two 20 (27:6) study was 63.6 years (SD 10.1 years). There were 35 men and
>48 hours 8 (7.6) 70 women. The completed educational level of the patients
Sudden red eye was as follows: 61.9% had no formal education, 15.2% primary
2‘;‘”0” ji (i?-g) school education (ages 6-12 years), 18.1% secondary school
>480Koourrlwo 23 22] '9} education (ages 13-16 years), and 4.8% had completed

as the non-availability of transport and the lack of people to
accompany the patient to the clinic.

Definition of acute angle closure

The estimated dates and times of the onset of symptoms and
presentation at the clinic were noted. An episode of AAC was
defined by an eye with an occluded angle with IOP of at least
25 mm Hg. Presence of at least one of the following symptoms
was also required: sudden onset of ocular discomfort or pain,
nausea and/or vomiting, and subjective blurring of vision of
recent onset or an antecedent episode of intermittent blurring
of vision with haloes. Other signs documented to confirm a
case but not required for the case definition were corneal epi-
thelial oedema, unreactive mid-dilated pupil, iris bombe, and
conjunctival injection. IOP at the initial examination was
measured using Goldmann applanation tonometry by an
ophthalmologist.

Statistical analysis

Univariate and multivariate analyses were conducted using the
commercially available statistical software program stara,
version 7.0.” Patients who were aware and unaware of
glaucoma, as well as patients who presented to the doctor early
(<24 hours) and late (24 hours or more) were compared. The x*
test was used to compare proportions and the non-parametric
Wilcoxon rank sum test to compare medians. Multivariate
logistic regression models estimating the factors that predict
glaucoma awareness (yes or no) or late presentation (late versus
early) were conducted, adjusting for other potential confound-
ers. Estimates of the multivariate adjusted ORs and 95% confi-
dence intervals (CI) were made. All p values reported are two
tailed and significance is defined as p<0.05. A sample size of
108 is needed for a two sided hypothesis to detect a proportion
of glaucoma awareness of 0.2 in patients who were early
presenters compared with 0.1 for patients who were late
presenters, if the power (1 —a) is 0.8 and type I error, @, is 0.05.

pre-university or tertiary education (ages 17 years and above).
The majority of AAC patients first saw the family physician
after the attack (79.6%), while 19.4% saw the ophthalmologist
and 1.0% saw the Chinese traditional medicine doctor. Most
patients were referred by primary care physicians (61.7% pri-
vate primary care physicians and 18.1% government primary
care physicians) to the emergency department or hospital eye
service. The average IOP in the worse eye at presentation was
54.5 (SD 12.0) mm Hg and the most common symptoms were
blurring of vision (97.0%) and pain (92.1%), followed by vom-
iting (46.5%) and halos (17.8%).

Before the onset of symptoms, 22.9% of the patients had
heard of glaucoma (Table 1); 67.7%, 35.2%, and 63.8% of
patients did not know that sudden blurring of vision, painful
eye and red eye, respectively, were symptoms that required
medical attention. A sizeable proportion of patients (28.6 %)
had previously seen an eye specialist. However, only 8.6% saw
the doctor for regular eye check ups.

Table 2 illustrates the factors related to lack of awareness of
glaucoma. The ORs of glaucoma unawareness for older
patients (>60 years) was 2.7 (95% CI 1.1 to 6.9), 4.0 (95% CI
1.5 to 10.4) for adults who were not working, and 16.0 (95% CI
1.7 to 151.1) for patients who had completed less than a pre-
university education. Likewise, patients without a family his-
tory of glaucoma were more likely to be unaware of glaucoma,
though this relation was only of borderline significance
(p=0.07). Unawareness of glaucoma was not associated with
sex (p=0.32), religion (p=0.55), whether the patient ever saw
an eye specialist (p=0.11), or whether he or she saw a doctor
for regular eye check ups (p=0.11). In multivariate logistic
regression models, the adjusted OR of lack of awareness of
glaucoma in older people (>60 years) was 1.5 (95% CI 0.5 to
4.6),3.2 (95% CI 1.1 to 9.4) for adults who were not working,
and 13.8 (95% CI 1.3 to 146.7) for patients who had less than
a pre-university education (pre-university students are aged
17-18 years) (Table 3).

The average time between onset of symptoms and the clinic
visit was 77 hours (median 16 hours: range 1-2208 hours).
Medical advice was sought within 24 hours of onset of symp-
toms by 68.3% of the patients. The usual mode of transport
was bus and light rail (67.2%), while 17.1% used a car and
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Table 3 A logistic regression model of the predictors
of unawareness of glaucoma

Multivariate
adjusted OR  95% CI

Age (years)
<60
>60

Completed educational level
Completed pre-university 1.0 1.3 10 146.7
Completed less than pre-university  13.8

education

Occupational status
Working 1.0
Not working 3.2

0.510 4.6

no

1.1109.4

Table 4 Factors affecting patients who present late to
the doctor

Saw the doctor Saw the doctor

<24 hours* =24 hours
(n=71) (n=33)
No (%) No (%) p Value
Age (years)
Mean (SD} 63.9 (9.4) 62.5(11.3) 0.63
Median (range)  64.0 (44.5-91.7) 61.9 (35.4-82.7)
Sex
Male 22 (62.9) 13 (37.1) 0.40
Female 49 (71.0) 20 (29.0)
Language spoken
English 17 (89.5) 2(10.5) 0.03
Chinese 54 (63.5) 31 (36.5)
Car available
Yes 17 (94.4) 1(5.6) 0.009
No 54 (62.8) 32 (37.2)
People to accompany to hospital
Yes 65 (71.4) 26 (28.6) 0.07
No 6 (46.2) 7 (53.9)
Previously heard of “glaucoma”
Yes 16 (66.7) 8 (33.3) 0.85
No 55 (68.8) 25 (31.3)

Patients who think that glaucoma is a serious condition which can
damage their vision
Yes 14 (82.4)
No 57 (65.5)

3(17.7) 0.17
30 (34.5)

*Time from symptoms to presentation to the doctor was missing for
one person.

6.7% a taxi. A small proportion of people (12.4%) did not have
anybody to accompany them to the hospital.

Table 4 reports the factors associated with late presentation to
the doctor. The ORs of late presentation (=24 hours) was 10.1
(95% CI 1.3 to 79.3) if a car was not available, 4.9 (95% CI 1.1 to
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22.5) for adults who spoke a Chinese language primarily, and
2.9 (95% CI 1.0 to 9.5) for people without anybody to
accompany to the hospital. However, knowledge about the seri-
ousness of glaucoma was not related to time of presentation to
the doctor (p=0.17). Age, sex, educational level, housing type,
total family income, family history of glaucoma, and previous
visits to the eye specialist were not related to late presentation to
the doctor. A multivariate logistic regression model was
conducted with late presentation to the doctor (= 24 hours) as
the dependent variable and availability of car, language spoken,
and whether there was someone to accompany the person to
hospital as the covariates. The multivariate adjusted ORs were
8.5 (95% CI 1.04 to 69.5) if there was no car available, 5.0 (95%
CI 2.0 to 25.6) if the patient spoke Chinese primarily, and 3.3
(95% CI 0.9 to 11.9) if there was no accompanying person.

DISCUSSION

This is a unique study of the awareness of risks of visual loss,
and health beliefs of patients with primary AAC. A relatively
small proportion of patients suffering AAC in Singapore had
previously heard of glaucoma, or realised that glaucoma is a
treatable, potentially blinding or serious condition. On the
whole, patients had poor knowledge that the presentation of
eye symptoms such as sudden blurring of vision would
warrant a visit to the doctor within 24 hours. In contrast, a
community survey revealed that 73.1% of adult Singapore
women were aware of Papanicolaou smear for cervical cancer
screening and 96.4% knew that cancer was a serious
disease.” In our study, glaucoma awareness was much lower
than in the United States but higher than in India. The
proportion of adults from the eye clinics and from communi-
ties in the United States who had heard of glaucoma was
72%'" and 70-93%, respectively (Table 5)." In the population
based Andhra Pradesh Eye Disease study of 1859 adults above
15 years of age, 2.3% had heard of glaucoma, but 69.8% had
heard of cataract and 60% had heard of night blindness."” In a
survey of 3654 Australian adults aged 49 years and older, 93%
of the adults were aware of glaucoma, 98% of cataract but only
20% had heard of age related macular degeneration.'

Patients suffering episodes of AAC who were older, had lower
levels of educational achievement, or who were unemployed
were less likely to be aware of glaucoma. Similar patterns were
found in the United States and Australia where less formally
educated adults were less likely to know about the disease." '
Education level, a possible surrogate of socioeconomic status,
may also be linked to access to health care. Thus, patients with
poor knowledge of glaucoma may include a high risk group of
patients with limited medical care access.

Late presentation to the doctor appears to be a significant
problem in AAC patients in Singapore. A significant pro-
portion of glaucoma patients in the United Kingdom present
with severe glaucomatous visual field loss at first clinic visit."”

Table 5 The awareness of glaucoma in different countries
Awareness of
Author (year) Country Study population glaucoma
Dandona et al (2001)'* India Community 2.3%
All ages
Gasch et al (2000)' United States General eye service patients 72%
All ages
Attebo et al (1997)'¢ Australia Community 93%
Adults above 49 years of age
Livingston et al (1995)" Australia Community 70%
Adults above 40 years of age
Michielutte et al (1984)' United States Community 81%
Above 14 years
Saw et al (current study) Singapore Tertiary eye hospital patients 23%
Adults 35 years and above
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AAC patients who seek medical treatment late after the first
onset of symptoms have worse outcomes, such as a higher risk
of persistently elevated IOP’" In the United Kingdom,
glaucoma patients who present late have a significantly higher
risk of subsequent blindness."

It is our belief that by identifying factors associated with late
presentation, health education may be targeted at the highest
risk groups. By raising awareness in these groups, we hope to
begin reducing the problem of late presentation among people
with AAC, and consequently reduce the rate of visual loss.

The rates of AAC in Asia are among the highest in the
world,’ * but there are scarce data on the factors associated with
late presentation in Asian populations. Using constructs from
the health belief model, factors identified include specific barri-
ers to early presentation such as car access (perceived
barriers)." Specific barriers to early presentation, but not
perceived seriousness of glaucoma, influenced the time of pres-
entation to the doctor. One example of such a barrier, which was
the inability to find someone to accompany the person to the
hospital, may be of particular importance in Asian cultures
where elderly adults are often dependent on immediate family
members for assistance. Patients who lack transport by car tend
to present late. Although Singapore is a small urban country
and most hospitals are readily accessible, alternative modes of
transportation such as buses or the underground train may not
be convenient for elderly patients who may have decreased
mobility. The government, through public education efforts
could educate neighbours, friends, and relatives to assist in pro-
viding transport. Car access may be linked to socioeconomic
status and a previous study revealed that both lower socioeco-
nomic status and lack of car access were associated with late
presentation for glaucoma.” In a study of 897 amblyopia clinic
patients, children with lower socioeconomic status tend to seek
medical attention late.*® One possible reason why Chinese
speaking patients present later than English speaking patients
is that health education messages using different media such as
videos, pamphlets, and posters are written most frequently in
English (In Singapore, English is the primary language in
schools and in the workplace, whereas Chinese may be spoken
at home or during leisure activities). Measures should be taken
to develop and disseminate media tools in other written
languages such as Chinese. In our present study, age, sex, previ-
ous eye care, and level of presenting IOP were not associated
with late presentation.

Our study suggests that the public should be educated
about the necessity of seeking medical treatment early if cer-
tain eye symptoms such as sudden blurring of vision occurred,
as well as information about glaucoma, the seriousness of
glaucoma, and the availability of effective treatment. An inter-
esting finding is that 28.6% of the patients had previously seen
an eye specialist, but of these only a third of patients had
heard of glaucoma. Medical professionals are perhaps missing
an opportunity for health education about this important dis-
case. Effective educational programmes may diminish the
medical and socioeconomic burden of glaucoma by encourag-
ing adults to seek appropriate medical treatment. Increasing
the awareness of treatment for glaucoma may encourage early
presentation to the doctor and thus lessen complications and
visual loss associated with severe glaucoma.

In conclusion, a small proportion (22.9%) of AAC patients
had previously heard of the term “glaucoma,” and only 32.4%
were aware that specific eye symptoms would necessitate early
medical attention. The lack of knowledge about the need to
seek medical attention with certain eye symptoms, and not
specific information on glaucoma, was associated with late
presentation to the doctor. Other barriers to early presentation
include lack of a car, no accompanying person and being con-
versant primarily in Chinese rather than in English. The gen-
eralisability of our findings, however, may be limited as the
patients of only one tertiary hospital were included. Nation-
wide education programmes in local languages that increase
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the level of awareness of eye symptoms and glaucoma should
be targeted at the elderly with less formal education and the
unemployed. It is possible that increased education may lower
the burden of this potentially blinding disease.

ACKNOWLEDGEMENTS

Financial support: Supported by a grant from Johns Hopkins
Singapore and the Singapore Eye Research Institute, Singapore

DF is the recipient of the Robert E. McCormick Award from
Research to Prevent Blindness.

Commercial interests: none

Authors’ affiliations

S-M Saw, M L Wong, Department of Community, Occupational and
Family Medicine, National University of Singapore, 16 Medical Drive,
Singapore 117597, Republic of Singapore

S-M Saw, G Gazzard, P J Foster, J G Devereux, S Seah, Singapore
National Eye Centre, 11 Third Hospital Avenue, Singapore 168751,
Republic of Singapore

G Gazzard, P J Foster, Department of Epidemiology and International
Eye Health, The Institute of Ophthalmology, 11-43 Bath Street, London
EC1V 9EL, and Glaucoma Research Unit, Moorfields Eye Hospital, City
Road, London EC1V 2PD, UK

D Friedman, Wilmer Eye Institute, Dana Center for Preventive
Ophthalmology, Johns Hopkins Medical Institute, 600 North Wolfe
Street, Baltimore, MD 21287-9019, USA

REFERENCES

1 Quigley HA. Number of people with glaucoma worldwide. Br J
Ophthalmol 1996,80:389-93.

2 Baasanhu J, Johnson GJ, Burendei G, et al. Prevalence and causes of
blindness and visual impairment in Mongolia: a survey of populations
aged 40 years and older. Bull World Health Organ 1994,72:771-6.

3 Foster PJ, Johnson GJ. Glaucoma in China: how big is the problem? Br J

Ophthalmol 2001,85:1277-82.

Foster PJ, Oen FTS, Machin D, et al. The prevalence of glaucoma in

Chinese residents of Singapore. A cross-sectional population survey of

the Tanjong Pagar District. Arch Ophthalmol 2000;118:1105-11.

5 Congdon NG, Quigley HA, Hung PT, et al. Screening techniques for
angle-closure glaucoma in rural Taiwan. Acta Ophthalmol Scand
1996,74:113-9.

6 Foster PJ, Baasanhu J, Alsbirk PH, et al. Glaucoma in Mongolia: a
population-based survey in Hovsgol Province, northern Mongolia. Arch
Ophthalmol 1996;114:1235-41.

7 Seah S, Foster PJ, Chew PTK, et al. Incidence of acute primary

angle-closure glaucoma in Singapore: an island-wide survey. Arch

Ophthalmol 1997;115:1436-40.

Wong TY, Foster PJ, Seah S, et al. Rates of hospital admission for

primary angle closure glaucoma among Chinese, Malays, and Indians in

Singapore. Br J Ophthalmol 2000,84:990-2.

9 Wong JS, Chew PTK, Alsagoff Z, et al. Clinical course and outcome of
primary acute angle-closure glaucoma in Singapore. Singapore Med J
1997,38:16-18.

10 David R, Tessler Z, Yassur Y. Longterm outcome of primary acute

angle-closure glaucoma. Br J Ophthalmol 1979;63:817-21.

Strecher VJ, Rosenstock IM. The health belief model. In: Glanz K, Lewis

FM, Rimer BK, eds. Health behavior and health education. Theory,

research, and practice. 2nd ed. San Francisco: Josey-Bass, 1997;

Chapter 3.

12 StataCorp. Stat statistical software: release 7.0. College Station, TX:
Stata Corporation, 2001.

13 Seow A, Wong ML, Smith SCE, et al. Beliefs and atfitudes as
determinants of cervical cancer screening: a community-based study in
Singapore. Prev Med 1995;24:134-41.

14 Gatsch AT, Wang P, Pasquale LR. Determinants of glaucoma awareness
in a general eye clinic. Ophthalmology 2000;107:303-8.

15 Dandona R, Dandona L, John RK, et al. Awareness of eye diseases in
an urban population in southern India. Bull World Health Organ
2001;79:96-102.

16 Attebo K, Mitchell P, Cumming R, et al. Knowledge and beliefs about
common eye diseases. Aust N Z J Ophthalmol 1997,25:283-7.

17 Livingston PM, Lee SE, Paola CD, et al. Knowledge of glaucoma, and
its relationship to selfcare practices, in a population sample. Aust N Z J
Ophthalmol 1995;23:37-41.

18 Michielutte R, Diesker RA, Stafford CL, et al. Knowledge of diabetes
and glaucoma in a rural North Carolina community. J Comm Health
1984;9:269-84.

19 Fraser S, Brunce C, Wormald R. Risk factors for late presentation in
chronic glaucoma. Invest Ophthalmol Vis Sci 1999;40:2251-7.

20 Fraser S, Brunce C, Wormald R, et al. Deprivation and late presentation

of glaucoma: case-control study. BMJ 2001;322:639-43.

Smith LK, Thompson JR, Woodruff G, et al. Social deprivation and age

at presentation in amblyopia. J Public Health Med 1994;16:384-51.

N

fee]

2

www.bjophthalmol.com


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 12, 2012 - Published by group.bmj.com

BJO

Awareness of glaucoma, and health beliefs of
patients suffering primary acute angle closure

S-M Saw, G Gazzard, D Friedman, et al.

Br J Ophthalmol 2003 87: 446-449
doi: 10.1136/bjo.87.4.446

Updated information and services can be found at:
http://bjo.bmj.com/content/87/4/446.full.html

References

Email alerting

These include:

This article cites 19 articles, 9 of which can be accessed free at:
http://bjo.bmj.com/content/87/4/446.full.html#ref-list-1

Article cited in:
http://bjo.bmj.com/content/87/4/446.full.html#related-urls

Receive free email alerts when new articles cite this article. Sign up in the

service box at the top right corner of the online article.
Topic Articles on similar topics can be found in the following collections
Collections _

Angle (791 articles)
Glaucoma (779 articles)
Intraocular pressure (789 articles)
Public health (379 articles)

Notes

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://bjo.bmj.com/content/87/4/446.full.html
http://bjo.bmj.com/content/87/4/446.full.html#ref-list-1
http://bjo.bmj.com/content/87/4/446.full.html#related-urls
http://bjo.bmj.com/cgi/collection/angle
http://bjo.bmj.com/cgi/collection/glaucoma
http://bjo.bmj.com/cgi/collection/intraocular_pressure
http://bjo.bmj.com/cgi/collection/public_health
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

