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Appendix 1

Markov model for glaucoma
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Effectiveness of glaucoma
screening
MEDLINE (1966 to November week 3
2005), EMBASE (1980 to 2005 week
49) (MEDLINE In Process 6 December
2005)
Ovid Multifile Search URL:
http://gateway.ovid.com/athens

1 exp glaucoma,open-angle/ 
2 glaucoma/ 
3 ocular hypertension/ 
4 intraocular pressure/ 
5 intraocular pressure abnormality/ use emez 
6 low tension glaucoma/ use emez 
7 cornea thickness/ use emez 
8 glaucoma.tw. 
9 poag.tw. 
10 (ocular adj3 (hypertension or pressure)).tw. 
11 (intraocular adj3 (hypertension or

pressure)).tw. 
12 corneal thickness.tw. 
13 or/1-12 
14 mass screening/ 
15 vision screening/ use mesz 
16 vision test/ use emez 
17 screening/ use emez 
18 screen$.tw. 
19 or/14-18 
20 13 and 19 
21 exp controlled clinical trials/ use mesz 
22 exp controllled study/ use emez 
23 clinical trial/ use emez 
24 random allocation/ use mesz
25 randomization/ use emez 
26 comparative study/
27 random$.tw. 
28 compara$.tw. 
29 (control adj (group? or subject? or

patient?)).tw. 
30 (control adj (group? or subject? or

patient?)).tw. 
31 or/21-30
32 20 and 31 
33 animal/ not human/ use mesz 
34 (animal/ or nonhuman/) not human/ use 

emez 
35 32 not (33 or 34)
36 remove duplicates from 35 

Science Citation Index (1981 to 
3 December 2005)
Web of Knowledge URL: http://wok.mimas.ac.uk/ 

#1 TS=(glaucoma or poag)
#2 TS=(ocular SAME (pressure OR

hypertension))
#3 TS=(intraocular SAME (pressure or

hypertension))
#4 TS=corneal thickness
#5 #1 or #2 or #3 or #4
#6 TS=screen*
#7 #5 and #6
#8 TS=random*
#9 TS=trial*
#10 TS=compara*
#11 TS=(control* SAME (group* OR subject* or

patient*))
#12 #7 and (#8 or #9 or #10 or #11)

BIOSIS (1985 to 30 November 2005))
Edina URL: http://edina.ac.uk/biosis/

((((((al: (control n1 group*) or al: (control n1
subject*) or al: (control n1 patient*)) and ()) or (al:
(compara*))) or ((al: (random*) or al: (trial*)) and
()))) and (((al: (screen*)) and (((((al: (ocular n3
hypertension) or al: (intraocular n3 hypertension))
and ()) or ((al: ((ocular n3 pressure)) or al:
((intraocular n3 pressure))) and ())) or ((al:
(glaucoma ) or al: (poag) or al: (corneal thickness))
and ()))))))

Cochrane Library Issue 4, 2005
URL: http://www3.interscience.wiley.com/cgi-bin/
mrwhome/106568753/HOME

#1 MeSH descriptor Glaucoma, Open-Angle
explode all trees in MeSH products 

#2 MeSH descriptor Glaucoma, this term only
in MeSH products 

#3 MeSH descriptor Ocular Hypertension, this
term only in MeSH products 

#4 MeSH descriptor Intraocular Pressure, this
term only in MeSH products 

#5 glaucoma in All Fields or poag in All Fields
in all products 

#6 corneal thickness in All Fields or ocular
near/3 (hypertension or pressure) in All
Fields in all products 
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Appendix 2

Literature search strategies



#7 intraocular near/3 (hypertension or pressure)
in All Fields in all products 

#8 (#1 OR #2 OR #3 OR #4 OR #5 OR #6
OR #7) 

#9 MeSH descriptor Mass Screening, this term
only in MeSH products 

#10 MeSH descriptor Vision Screening, this term
only in MeSH products 

#11 screen* in All Fields in all products 
#12 (#9 OR #10 OR #11)
#13 (#8 AND #12) 

Accuracy and reproducibility of
diagnostic tests
MEDLINE (1966 to November week 3
2005), EMBASE (1980 to 2005 week
49) (MEDLINE In Process 23 February;
6 December 2005)
Ovid Multifile Search URL:
http://gateway.ovid.com/athens

1 exp glaucoma,open-angle/di
2 open angle glaucoma/di use emez
3 glaucoma/di
4 glaucoma/di use emez
5 ocular hypertension/di
6 intraocular hypertension/di use emez 
7 or/1-6 
8 exp glaucoma,open-angle/ 
9 glaucoma/ 
10 ocular hypertension/ 
11 Intraocular Pressure/ 
12 intraocular pressure abnormality/ use emez 
13 low tension glaucoma/ use emez 
14 cornea thickness/ use emez 
15 glaucoma.tw. 
16 poag.tw. 
17 (ocular adj3 (hypertension or pressure)).tw. 
18 (intraocular adj3 (hypertension or

pressure)).tw. 
19 corneal thickness.tw. 
20 or/8-19 
21 ophthalmoscopy/ 
22 scanning laser ophthalmoscopy/ use emez 
23 photography/ 
24 eye photography/ use emez 
25 exp tomography,optical/ 
26 tomography/ 
27 perimetry/ 
28 computer assisted perimetry/ use emez 
29 tonometry,ocular/ use mesz 
30 oculoplethysmography/ use emez 
31 tonometry/
32 diagnostic techniques,ophthalmological/ 
33 ophthalmoscop$.tw. 

34 (photograph$ or stereophoto$).tw. 
35 planimet$.tw. 
36 (stereoscop$ or monoscop$).tw. 
37 (retina$ adj3 (tomograph$ or tomogram$)).tw. 
38 (coherence adj3 (tomograph$ or

tomogram$)).tw. 
39 heidelberg.tw. 
40 (hrt or oct or gdx or rnfl or rta).tw. 
41 scan$ laser polarimet$.tw. 
42 nerve? fib$ analy$.tw. 
43 retina$ nerve fib$.tw. 
44 (retina$ adj5 analy$).tw. 
45 perimet$.tw. 
46 frequency doubling.tw. 
47 humphrey.tw. 
48 (okp or sap or swap or fdt or mdp).tw. 
49 tonomet$.tw. 
50 goldmann.tw. 
51 applanation.tw. 
52 (tonopen or tono pen).tw
53 (gat or nct).tw. 
54 or/21-53 
55 20 and 54 
56 7 or 55 
57 "sensitivity and specificity"/ 
58 roc curve/ 
59 receiver operating characteristic/ use emez 
60 predictive value of tests/ 
61 diagnostic errors/ 
62 reproducibility of results/ 
63 observer variation/ 
64 reliability/ 
65 false positive reactions/ use mesz 
66 false negative reactions/ use mesz 
67 diagnosis,differential/ 
68 diagnostic accuracy/ use emez 
69 diagnostic value/ use emez 
70 early diagnosis/ 
71 du.fs. use mesz
72 (sensitivity or specificity).ti
73 or/57-72 
74 sensitivity.tw. 
75 distinguish$.tw. 
76 differentiate.tw. 
77 identif$.tw. 
78 detect$.tw. 
79 diagnos$.tw. 
80 accura$.tw. 
81 compar$.tw. 
82 or/74-81 
83 di.xs. use mesz 
84 82 and 83
85 82 use emez 
86 73 or 84 or 85
87 (reliab$ or reproduc$).tw. 
88 86 or 87
89 56 and 88
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90 animal/ or nonhuman/ 
91 human/ 
92 90 not 91
93 89 not 92
94 eng.la. 
95 93 and 94
96 remove duplicates from 95

Science Citation Index (1981 to 
3 December 2005)
Web of Knowledge URL: http://wok.mimas.ac.uk/ 

#1 TS=glaucoma
#2 TS=ocular hypertension
#3 TS=intraocular hypertension
#4 TS=corneal thickness
#5 TS=POAG
#6 #1 or #2 or #3 or #4 or #5
#7 TS=ophthalmoscop*
#8 TS=(photgraph* or stereophoto*)
#9 TS=planimet*
#10 TS=(stereoscop* or monoscop*)
#11 TS=(retina* SAME (tomograph* or

tomogram*))
#12 TS=(coherence SAME (tomograph* or

tomogram*))
#13 TS=heidelberg
#14 TS=(hrt or oct or gdx or rnfl or rta)
#15 TS=scan* laser polarimet*
#16 TS=(nerve* fib* analy*)
#17 TS=perimet*
#18 TS=frequency doubling
#19 TS=Humphrey
#20 TS=(okp or sap or swap or fdt or mdp)
#20 TS=tonomet* 
#21 TS=goldmann
#22 TS=applanation
#23 TS=(tonopen OR tono pen)
#24 TS=(gat or nct)
#25 #7 or #8 or #9 or #10 or #11 or #12 or

#13 or #14 or #15 or #16 or #17 or #18
or #19 or #20 or #21 or #22 or #23 or
#24

#26 #6 AND #25
#27 TS=(sensitivity or specificity)
#28 TS= (ROC or receiver operat* characteristic)
#29 TS=diagnos*
#30 TS=(distinguish* or differentiate*)
#31 TS=accura*
#32 TS=detect*
#33 TS=identify*
#34 #27 or #28 or #29 or #30 or#31 or #32 or

#33 
#35 #26 and #34

BIOSIS (1985 to 30 November 2005))
Edina URL: http://edina.ac.uk/biosis/

((tn: ((humans))) and (((((((((al: (identif*) or al:
(accura*)) and ()) or ((al: (distinguish*) or al:
(differentiate) or al: (detect*)) and ())) or ((al:
(receiver operat* characteristic) or al: (diagnos*))
and ())) or ((al: (sensitivity) or al: (specificity) or al:
(roc)) and ()))) and ((((((((((((((((al: (tono pen) or al:
(gat) or al: (nct)) and ()) or ((al: (goldmann) or al:
(applanation) or al: (tonopen)) and ())) or ((al:
(fdt) or al: (mdp) or al: (tonomet*)) and ())) or
((al: (okp) or al: (sap) or al: (swap)) and ())) or ((al:
(perimet*) or al: (frequency doubling) or al:
(humphrey)) and ())) or ((al: (rta) or al: (scan*
laser polarimat*) or al: (nerve* fib* analys*)) and
())) or ((al: (oct) or al: (gdx) or al: (rnfl)) and ()))
or ((al: (coherence n3 tomograph*) or al:
(coherence n3 tomogram*) or al: (hrt)) and ())) or
((al: (coherence n3 tomograph*) or al: (coherence
n3 tomogram*) and al: (hrt)) and ())) or ((al:
(retina* n3 tomograph*) or al: (retina* n3
tomogram*) or al: (heidelberg)) and ())) or ((al:
(planimet*) or al: (stereoscop*) or al:
(monoscop*)) and ())) or ((al: (ophthalmoscop*) or
al: (thotograph*) or al: (stereophoto*)) and ())))
and ((((al: (corneal thickness)) and ()) or ((((al:
(ocular hypertension) or al: (intraocular
hypertension)) and ()) or ((al: (glaucoma) or al:
(poag) or al: (corenal thicknesss)) and ()))))))))))

Cochrane Library Issue 4, 2005
URL: http://www3.interscience.wiley.com/cgi-bin/
mrwhome/106568753/HOME

#1 MeSH descriptor Glaucoma, Open-Angle
explode all trees with qualifier: DI in MeSH
products 

#2 MeSH descriptor Glaucoma, this term only
with qualifier: DI in MeSH products 

#3 (#1 OR #2) 
#4 MeSH descriptor Glaucoma, Open-Angle

explode all trees in MeSH products
#5 MeSH descriptor Glaucoma, this term only

in MeSH products 
#6 MeSH descriptor Ocular Hypertension, this

term only in MeSH products 
#7 MeSH descriptor Intraocular Pressure, this

term only in MeSH products 
#8 glaucoma in All Fields, from 1800 to 2005 in

all product
#9 poag in All Fields, from 1800 to 2005 in all

products
#10 ocular near (hypertension or pressure) in All

Fields, from 1800 to 2005 in all products 
#11 intraocular near (hypertension or pressure)

in All Fields, from 1800 to 2005 in all
products 

#12 corneal thickness in All Fields, from 1800 to
2005 in all products 
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#13 (#4 OR #5 OR #6 OR #7 OR #8 OR #9
OR #10 OR #11 OR #12) 

#14 MeSH descriptor Ophthalmoscopy, this term
only in MeSH products 

#15 MeSH descriptor Photography, this term
only in MeSH products 

#16 MeSH descriptor Tomography, Optical
explode all trees in MeSH products 

#17 MeSH descriptor Tomography, this term
only in MeSH products 

#18 MeSH descriptor Perimetry, this term only in
MeSH products 

#19 MeSH descriptor Tonometry, Ocular, this
term only in MeSH products 

#20 MeSH descriptor Diagnostic Techniques,
Ophthalmological, this term only in MeSH
products 

#21 opthalmoscop* in All Fields or photograph*
in All Fields or stereophoto* in All Fields or
stereoscop* in All Fields or monoscop* in All
Fields, from 1800 to 2005 in all products 

#22 planimet* in All Fields or retina* near
(tomograph* or tomogram*) in All Fields or
coherence near (tomograph* or tomogram*)
in All Fields or heidelberg in All Fields, from
1800 to 2005 in all products 

#23 hrt in All Fields or oct in All Fields or gdx in
All Fields or rnfl in All Fields or rta in All
Fields, from 1800 to 2005 in all products 

#24 scan* laser polarimet* in All Fields or nerve*
fib* analy* in All Fields or retina* nerve fib*
in All Fields or retina* near analy* in All
Fields or perimet* in All Fields, from 1800 to
2005 in all products 

#25 frequency doubling in All Fields or humphrey
in All Fields or tonomet* in All Fields or
goldmann in All Fields or applanation in All
Fields, from 1800 to 2005 in all products 

#26 okp in All Fields or sap in All Fields or swap
in All Fields or fdt in All Fields or mdp in All
Fields, from 1800 to 2005 in all products 

#27 gat in All Fields or nct in All Fields or
tonopen in All Fields or tono pen in All
Fields, from 1800 to 2005 in all products 

#28 (#14 OR #15 OR #16 OR #17 OR #18 OR
#19 OR #20 OR #21 OR #22) 

#29 (#23 OR #24 OR #25 OR #26 OR #27 OR
#28) 

#30 (#13 AND #29) 
#31 (#3 OR #30) 

Full-text searches
Science Direct (1998 to November
2005)
(American Journal of Ophthalmology; Ophthalmology)

URL: http://www.sciencedirect.com/

Glaucoma or poag (ti ab kw)
And
(Diagnos! Or sensitivity or specificity or detect!)
(ft)
Glaucoma or poag (ti ab kw)
And
Ophthalmoscop! Or tomograph! Or tomogram!
Or planimet! Or polarimet! Or tonomet!(ft)

High Wire Journals (1998 to November
2005)
(British Journal of Ophthalmology; Investigative
Ophthalmology and Vision)
URL: http://highwire.stanford.edu/cgi/search

Glaucoma or poag (ti ab kw)
And
(Diagnos* Or sensitivity or specificity or detect*)
(ft)
Glaucoma or poag (ti ab kw)
And
Ophthalmoscop* Or tomograph* Or tomogram*
Or planimet* Or polarimet* Or tonomet*(ft)

Journal of Glaucoma (2001 to November
2005)
URL: http://www.glaucomajournal.com/

Glaucoma or poag (ti ab kw)
And
(Diagnosis or diagnostic Or sensitivity or
specificity or detect or detected or detection) (ft)
Glaucoma or poag (ti ab kw)
And
Ophthalmoscope Or tomography Or tomogram
Or planimetry Or polarimetry Or tonometry(ft)

Patient acceptability of glaucoma
testing
MEDLINE (1966 to November week 3
2005), EMBASE (1980 to 2005 week
49) (MEDLINE In Process 23 February;
6 December 2005)
Ovid Multifile Search URL:
http://gateway.ovid.com/athens

1 exp glaucoma,open-angle/di
2 open angle glaucoma/di 
3 glaucoma/di
4 glaucoma/di use emez
5 ocular hypertension/di
6 intraocular hypertension/di use emez
7 or/1-6 
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8 exp glaucoma,open-angle/ 
9 glaucoma/ 
10 ocular hypertension/ 
11 Intraocular Pressure/ 
12 intraocular pressure abnormality/ 
13 low tension glaucoma/ use emez
14 cornea thickness/ use emez
15 glaucoma.tw. 
16 poag.tw. 
17 (ocular adj3 (hypertension or pressure)).tw. 
18 (intraocular adj3 (hypertension or

pressure)).tw. 
19 corneal thickness.tw. 
20 or/8-19 
21 ophthalmoscopy/ 
22 scanning laser ophthalmoscopy/ use emez
23 photography/ 
24 eye photography/ use emez
25 exp tomography,optical/ (
26 tomography/ 
27 perimetry/ 
28 computer assisted perimetry/ use emez
29 tonometry,ocular/ use mesz 
30 oculoplethysmography/ use emez
31 tonometry/ 
32 diagnostic techniques,ophthalmological/ 
33 ophthalmoscop$.tw. 
34 (photograph$ or stereophoto$).tw. 
35 planimet$.tw. 
36 (stereoscop$ or monoscop$).tw. 
37 (retina$ adj3 (tomograph$ or

tomogram$)).tw. 
38 (coherence adj3 (tomograph$ or

tomogram$)).tw. 
39 heidelberg.tw. 
40 (hrt or oct or gdx or rnfl or rta).tw. 
41 scan$ laser polarimet$.tw. 
42 nerve? fib$ analy$.tw. 
43 retina$ nerve fib$.tw. 
44 (retina$ adj5 analy$).tw. 
45 perimet$.tw. 
46 frequency doubling.tw. 
47 humphrey.tw. 
48 (okp or sap or swap or fdt or mdp).tw. 
49 tonomet$.tw. 
50 goldmann.tw. 
51 applanation.tw. 
52 (tonopen or tono pen).tw. 
53 (gat or nct).tw. 
54 or/21-53 
55 20 and 54 
56 7 or 55 
102 exp patient acceptance of health care/ use

mesz
103 consumer satisfaction/ use mesz 
104 patient dropouts/ use mesz
105 exp patient attitude/ use emez

106 ((patient$ or consumer$) adj3 (satisfaction or
attitude? or perception? or preference?)).tw. 

107 ((patient$ or consumer$) adj3 (compliance or
participat$ or acceptab$ or refus$)).tw. 

108 or/102-107 
109 56 and 108 
110 remove duplicates from 109 
111 110 and eng.la.

PsycINFO (1967 to June week 3 2005)
Ovid URL: http://gateway.ovid.com/athens

1 glaucoma/ 
2 glaucoma.tw. 
3 (ocular adj3 (hypertension or pressure)).tw. 
4 (intraocular adj3 (hypertension or

pressure)).tw. 
5 or/1-4 
6 diagnosis/ 
7 screening/ 
8 screening tests/ 
9 health screening/ 
10 (ophthalmoscop$ or tomograph$ or

tomogram$ or photograph$ or
stereophotograph$).tw. 

11 (planimet$ or polarimet$ or perimet$ or
tomomet$).tw. 

12 (heidelberg or goldmann or applanation or
tonopen or tono pen).tw. 

13 (frequency doubling or humphrey).tw. 
14 (retina$ adj5 analy$).tw. 
15 (hrt or oct or gdx or rnfl or rta or gat or

nct).tw. 
16 (okp or sap or swap or fdt or mdp).tw. 
17 or/6-16 
18 5 and 17 
19 english.lg. 
20 18 and 19 

Social Science Citation Index (1981 to
27 June 2005)
Web of Knowledge URL: http://wok.mimas.ac.uk/ 

#1 TS=glaucoma
#2 TS=poag
#3 TS=intraocular hypertension
#4 TS=ocular hypertension 
#5 #1 or #2 or #3 or #4
#6 TS=ophthalmoscop*
#7 TS=(okp or sap or swap or fdt or mdp or

gat or nct)
#8 TS=(hrt or oct or gdx or rnfl or rta)
#9 TS=frequency doubling
#10 TS=(heidelberg or goldmann or humphrey

or applanation)
#11 TS=(tonomet* or tonopen ot tono pen)
#12 TS=(polarimet* or perimet*)
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#10 TS=(tomogram* or tomograph*)
#13 TS=planimet*
#14 TS=photograph*
#15 #6 or #7 OR #8 OR #10 OR #11 OR #12

OR #13 OR #14 
#16 #5 AND #15
#17 TS=screen*
#18 #5 AND #17
#19 #16 OR #18

Applied Social Science Index and
Abstracts (28 June 2005)
CSA URL: http://www.csa1.co.uk/

DE=glaucoma or glaucoma

Effectiveness of glaucoma
treatment
MEDLINE (2004 to October week 1
2005), EMBASE (2004 to 2005 week
42) (MEDLINE In Process 18 October
2005)
Ovid Multifile Search URL:
http://gateway.ovid.com/athens

#1 Glaucoma, Open-Angle/dt, pc, su, th 
#2 glaucoma/pc, dt, su, th 
#3 ocular hypertension/pc, dt, su, th 
#4 (glaucoma$ or ocular hypertensi$).tw. 
#5 or/1-4 
#6 randomized controlled trial.pt. 
#7 randomization/ use emez 
#8 random$.tw. 
#9 or/6-8 
#10 5 and 9 
#11 limit 10 to yr="2004 - 2005" 
#12 remove duplicates from 11 

Cochrane Library Issue 4, 2005
URL: http://www3.interscience.wiley.com/cgi-bin/
mrwhome/106568753/HOME

#1 MeSH descriptor Glaucoma, Open-Angle, this
term only with qualifiers: DT,PC,SU,TH in
MeSH products 

#2 MeSH descriptor Glaucoma this term only
with qualifiers: PC,DT,SU,TH in MeSH
products 

#3 MeSH descriptor Ocular Hypertension, this
term only with qualifiers: PC,DT,SU,TH in
MeSH products 

#4 glaucoma* in All Fields or ocular hypertens*
in All Fields in CENTRAL 

#5 (#1 OR #2 OR #3 OR #4), from 2004 to
2005

Epidemiology, risk and progression
MEDLINE (1966 to November week 3
2005), EMBASE (1980 to 2005 week
49) (MEDLINE In Process 6 December
2005)
Ovid Multifile Search URL:
http://gateway.ovid.com/athens

1 exp glaucoma,open-angle/ep use mesz 
2 open angle glaucoma/ep use emez 
3 exp glaucoma,open-angle/ 
4 glaucoma/ 
5 low tension glaucoma/ use emez 
6 (glaucoma or poag).tw.
7 or/3-6 
8 prevalence/ 
9 incidence/ 
10 epidemiology/ 
11 prevalence studies/ 
12 longitudinal studies/ (
13 ((incidence or prevalence or epidemiol$) adj3

(glaucom$ or poag or vision or visual or
blind$)).tw. 

14 or/8-13 
15 1 or 2 or (7 and 14) 
16 age factors/ 
17 aged/ 
18 middle age/ use mesz 
19 elderly.tw. 
20 exp population groups/ use mesz 
21 exp race/ use emez 
22 (race or racial).tw. 
23 ethnic$.tw. 
24 familial incidence/ use emez 
25 family history.tw. 
26 (inherited or familial).tw. 
27 myopia/ 
28 (myopia or myopic).tw.
29 ((short or near) adj2 sight$).tw. 
30 (shortsight$ or nearsight$).tw. 
31 exp Diabetes Mellitus, Type 2/ 
32 diabetes.tw. 
33 ocular hypertension/ 
34 intraocular pressure/ 
35 intraocular pressure abnormality/ use emez 
36 (ocular adj3 (hypertension or pressure)).tw. 
37 (intraocular adj3 (hypertension or

pressure)).tw. 
38 iop.tw. 
39 or/16-38 
40 7 and 39 
41 exp risk/ 
42 causality/ 
43 precipitating factors/
44 prognosis/ 
45 prediction/ use emez 
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46 (risk adj3 (stratif$ or assess$ or factor?)).tw. 
47 (risk adj1 relative).tw. 
48 (predict$ or prognosis or prognostic).tw. 
49 or/41-48 
50 40 and 49 
51 baltimore eye survey.tw.
52 barbados eye study.tw
53 beaver dam eye.tw. 
54 53 and glaucoma.tw.
55 blue mountains eye study.tw. 
56 55 and glaucoma.tw. 
57 konga.tw. 
58 proyecto ver.tw. 
59 rotterdam study.tw. 
60 59 and glaucoma.tw. 
61 visual impairment project.tw. 
62 early manifest glaucoma trial.tw. 
63 long island glaucoma.tw.
64 reykjavic eye.tw. 
65 los angeles latino eye.tw. 
66 advanced glaucoma intervention.tw. 
67 african caribbean eye.tw.
68 bergen glaucoma.tw. 
69 melbourne visual impairment.tw. 
70 tajimi.tw. 
71 egna neumarkt glaucoma.tw.
72 or/51-52,54,56-58,60-71 
73 15 or 50 or 72 
74 animal/ or nonhuman/ 
75 human/
76 74 not 75 
77 73 not 76 
78 77 and eng.la. 
79 remove duplicates from 78

Science Citation Index (1981 to 
3 December 2005)
Web of Knowledge URL: http://wok.mimas.ac.uk/ 

#1 TS=(glaucoma SAME incidence)
#2 TS=(glaucoma SAME prevalence)
#3 TS=(glaucoma SAME epidemiol*)
#4 TS=(POAG SAME (incidence OR 

prevalence OR epidemiol*))
#5 TS=(glaucoma SAME risk)
#6 TS=(glaucoma SAME predict*)
#7 TS=(glaucoma SAME prognosis)
#8 TS=(glaucoma SAME prognostic)
#9 TS=(ocular hypertension SAME (predict*

OR prognosis OR prognostic))
#10 TS=(ocular pressure SAME (predict* OR

prognosis OR prognostic))
#11 TS=(intraocular hypertension SAME

(predict* OR prognosis OR prognostic))
#12 TS=(intraocular pressure SAME 

(predict* OR prognosis OR 
prognostic))

#13 TS=(iop SAME (predict* OR prognosis OR
prognostic))

#14 #1 OR #2 OR #3 OR #4 OR #5 OR #6
OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12 or #13

#14 TS=Baltimore eye survey
#15 TS=Barbados eye study
#16 Ts= ((beaver dam study) AND glaucoma)
#17 TS=((blue mountains eye) AND glaucoma)
#18 TS=((Rotterdam study) AND glaucoma)
#19 TS=konga OR proyecto ver OR tajimi
#20 TS= visual impairment project
#21 TS=early manifest glaucoma trial
#22 TS=long island glaucoma
#23 TS=reykjavic eye
#24 TS=los angeles latino eye
#25 TS= advanced glaucoma intervention
#26 TS=African Caribbean eye
#27 TS= Bergen glaucoma
#28 TS=Melbourne visual impairment
#29 TS= egna neumatkt glaucoma
#30 #15 OR #16 OR #17 OR #18 OR #19 OR

#20 OR #21 OR #22 OR #23 OR #24 OR
#25 OR #26 OR #27 OR #28 OR #29

#31 #13 or #30

BIOSIS (1985 to 30 November 2005))
Edina URL: http://edina.ac.uk/biosis/

((((((((((al: (bergen glaucoma)) or al: (melbourne
visual impairment)) or al: (egna neumatkt
glaucoma) and dt= "Article" and la= "English") or
(((al: (los angeles latino eye)) or al: (advanced
glaucoma intervention)) or al: (african caribbean
eye) and dt= "Article" and la= "English")) or (((al:
(early manifest glaucoma trial)) or al: (long island
glaucoma)) or al: (reykjavic eye) and dt= "Article"
and la= "English")) or (((al: (konga)) or al:
(proyecto)) or al: (tajimi) and dt= "Article" and
la= "English")) or ((al: (rotterdam study)) and al:
(glaucoma) and dt= "Article" and la= "English"))
or ((al: (blue mountains eye)) and al: (glaucoma)
and dt= "Article" and la= "English")) or ((al:
(beaver dam study)) and al: (glaucoma) and dt=
"Article" and la= "English")) or (((al: (baltimore
eye survey)) or al: (barbados eye study)) or al:
(visual impairment project) and dt= "Article" and
la= "English")) or (((((((al: (intraocular pressure n3
predict*)) or al: (intraocular pressure n3 prognos*)
and dt= "Article" and la= "English") or ((al:
(intraocular hypertension n3 predict*)) or al:
(intraocular hypertension n3 prognos*) and dt=
"Article" and la= "English")) or ((al: (ocular
pressure n3 predict*)) or al: (ocular pressure n3
prognos*) and dt= "Article" and la= "English")) or
((al: (ocular hypertension n3 predict*)) or al:
(ocular hypertension n3 prognos*) and dt=
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"Article" and la= "English")) or ((al: (iop n3
predict*)) or al: (iop n3 prognos*) and dt=
"Article" and la= "English")) or (((((al: (glaucoma
n3 risk)) or al: (glaucoma n3 predict*)) or al:
(glaucoma n3 prognos*) and dt= "Article" and la=
"English") or (((al: (glaucoma n3 incidence)) or al:
(glaucoma n3 prevalence)) or al: (glaucoma n3
epidemiol*) and dt= "Article" and la= "English"))
or (((al: (poag n3 incidence)) or al: (poag n3
prevalence)) or al: (poag n3 epidemiol*)and dt=
"Article" and la= "English")))

Economic evaluation of screening
MEDLINE (1966 to November week 3
2005), EMBASE (1980 to 2005 week
49) (MEDLINE In Process 6 December
2005) 
Ovid Multifile Search URL:
http://gateway.ovid.com/athens

1 exp glaucoma, open-angle/di
2 glaucoma/di
3 or/1-2 (
4 exp glaucoma, open-angle/ 
5 glaucoma/ 
6 ocular hypertension/ 
7 intraocular pressure/ 
8 low tension glaucoma/ use emez 
9 cornea thickness/ use emez 
10 (glaucoma adj3 open-angle).tw. 
11 (glaucoma adj3 low tension).tw. 
12 (glaucoma adj3 normal tension).tw. 
13 (glaucoma adj3 low pressure).tw. 
14 (glaucoma adj3 normal pressure).tw. 
15 (glaucoma adj3 (pigmentary or

pseudoexfoliation)).tw. 
16 poag.tw. 
17 (ocular adj3 (hypertension or pressure)).tw. 
18 (intraocular adj3 (hypertension or

pressure)).tw. 
19 corneal thickness.tw. 
20 or/4-19 
21 mass screening/ 
22 vision screening/ 
23 (screen or screening).tw. 
24 exp diagnosis/ 
25 (di or us or ra or ri).fs. 
26 or/21-25 
27 20 and 26 
28 ophthalmoscopy/ 
29 scanning laser ophthalmoscopy/ use emez 
30 tomography,optical coherence/ 
31 tomography/ 
32 tonometry,ocular/ 
33 tonometry/ 

34 oculoplethysmography/ use emez 
35 perimetry/ 
36 gonioscopy/ 
37 pachometry/ use emez 
38 mass screening/ 
39 vision screening/ 
40 ophthalmoscop$.tw. 
41 tomograph$.tw. 
42 heidelberg.tw. 
43 GDx.tw. 
44 biomicroscop$.tw. 
45 polarimet$.tw. 
46 (retina$ adj5 analy$).tw. 
47 (stereo$ adj3 photo$).tw. 
48 (slp or oct or hrt$).tw. 
49 tonomet$.tw. 
50 perimet$.tw. 
51 humphrey.tw. 
52 goldmann.tw. 
53 (sap or fdt or swap or okd).tw. 
54 (pachymet$ or pachomet$).tw. 
55 gonioscop$.tw. 
56 or/28-55 
57 20 and 56 
58 exp "costs and cost analysis"/ use mesz 
59 economics/ 
60 exp economics,hospital/ use mesz 
61 exp economics,medical/ use mesz 
62 exp budgets/ 
63 exp economic evaluation/ use emez 
64 exp models, economic/ use mesz 
65 exp decision theory/ 
66 ec.fs. use mesz 
67 monte carlo method/ 
68 markov chains/ use mesz 
69 quality of life/ 
70 quality adjusted life year/ 
71 "Value of Life"/ use mesz 
72 health status indicators/ use mesz 
73 cost$.ti. 
74 (cost$ adj2 (effective$ or utilit$ or benefit$ or

minimis$)).ab. 
75 economic$.tw. 
76 (price$ or pricing$).tw. 
77 (financial or finance or finances or

financed).tw. 
78 (value adj2 (money or monetary)).tw. 
79 (quality adj1 life).tw. 
80 quality adjusted life.tw. 
81 disability adjusted life.tw. 
82 (qaly? or qald? or qale? or qtime? or daly?).tw. 
83 (euroqol or euro qol or eq5d or eq 5d).tw. 
84 (hql or hqol or h qol or hrqol or hr qol).tw. 
85 (hye or hyes).tw. 
86 health$ year$ equivalent$.tw. 
87 (hui or hui1 or hui2 or hui3).tw. 
88 (health utilit$ or disutili$).tw. 
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89 willingness to pay.tw. 
90 standard gamble.tw. 
91 factor analy$.tw. 
92 markov$.tw. 
93 monte carlo.tw. 
94 (decision$ adj2 (tree? or analy$ or model$)).tw. 
95 or/58-93 
96 3 or 27 or 57 
97 95 and 96 
98 remove duplicates from 97

Science Citation Index (1981 to 
3 December 2005)
Web of Knowledge URL: http://wok.mimas.ac.uk/ 

#1 TS=glaucoma
#2 TS=poag
#3 TS=(ocular SAME (pressure OR

hypertension)
#4 TS=(intraocular SAME (pressure OR

hypertension)
#5 TS=corneal thickness
#6 #1 OR #2 OR #3 OR #4 OR #5
#7 TS=(screen OR screening)
#8 #6 AND #7
#9 TS=(ophthalmoscop* OR biomicroscop*)
#10 TS=tomograph
#11 TS=(Heidelberg OR Humphrey OR

Goldmann)
#12 TS=(polarimet* OR tonomet* OR perimet*)
#13 TS=(pachymet OR pachomet* OR

gonioscop*)
#14 TS=(gdx OR slp OR oct OR hrt OR sap OR

fdt OR swap OR okd)
#15 TS=(retina* SAME analy*)
#16 TS=(stereo* SAME photo*)
#17 #9 OR #10 OR #11 OR #12 OR #13 OR

#14 OR #15 OR #16
#18 #6 AND #17
#19 #8 OR #18
#20 TI=cost*
#21 TS=(cost * SAME (effective* OR utility* OR

benefit* OR minimis*))
#22 TS=economic*
#23 TS=(price OR pricing)
#24 TS=(financial OR finance OR finances OR

financed)
#25 TS=(value SAME (money OR monetary))
#26 TS=quality of life
#27 TS=quality adjusted life
#28 TS=disability adjusted life
#29 TS= (qaly* OR qald* OR qale* OR qtime*

OR daly)
#30 TS=(euroqol* OR euro qol* OR eq5d OR eq

5d)
#31 TS=(hql OR hqol OR h qol OR hrqol OR hr

qol)

#32 TS=health* year* equivalent*
#33 TS=(hye OR hyes OR hui OR hui1 OR hui2

OR hui3)
#34 TS=(health utilit* OR disutilit*)
#35 TS=willingness to pay
#36 TS=standard gamble
#37 TS=markov OR monte carlo)
#38 TS=(decision SAME (tree* OR analy* OR

model*))
#39 #20 OR #21 OR #22 OR #23 OR #24 OR

#25 OR #26 OR #27 OR #28 OR #29 OR
#30 OR #31 OR #32 OR #33 OR #34 OR
#35 OR #36 OR #37 OR #38 

#40 #19 AND #39

NHS Economic Evaluation Database
(November 2005)
NHS Centre for Reviews and Dissemination
URL:http://nhscrd.york.ac.uk/welcome.htm

Glaucoma (subject headings exploded) or
glaucoma (all fields)

General searches
Health Management Information
Consortium (November 2005)
Ovid URL: http://gateway.ovid.com/

glaucoma/ or glaucoma.tw

DARE and HTA Databases (November
2005)
NHS Centre for Reviews and Dissemination
URL:http://nhscrd.york.ac.uk/welcome.htm

Glaucoma (subject headings exploded) or
glaucoma (all fields)

Clinical Trials (March 2005)
URL: http://clinicaltrials.gov/ct/gui/c/r

Current Controlled Trials (March 2005) 
URL: http://www.controlled-trials.com/

glaucoma

National Research Register (Issue 3,
2005)
URL: http://www.update-software.com/National/

#1 GLAUCOMA, OPEN-ANGLE explode all
trees (MeSH) 

#2 GLAUCOMA single term (MeSH) 
#3 OCULAR HYPERTENSION single term

(MeSH)
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#4 INTRAOCULAR PRESSURE single term
(MeSH) 

#5 glaucoma
#6 poag
#7 ocular near (hypertension or pressure) 
#8 intraocular near (hypertension or pressure) 
#9 corneal thickness 
#10 #1 OR #2 OR #3 OR #4 OR #5 OR #6

OR #7 OR #8 OR #9

Websites consulted
Agency for Healthcare Research and Quality
URL: http://www.ahrq.gov/ (accessed January 2006)

American Academy of Ophthalmology
URL: http://www.aao.org/ (accessed January 2006)

American Glaucoma Society
URL: http://www.glaucomaweb.org/ (accessed
January 2006)

Association of International Glaucoma Societies
URL: http://www.globalaigs.org/ (accessed January
2006)

Association of Optometrists
URL: http://www.assoc-optometrists.org/ (accessed
January 2006)

Glaucoma DOAS Project, UK NHS Connecting for
Health programme
URL: http://www.doasglaucoma.org/index.htm
(accessed January 2006)

National Eye Institute
URL: http://www.nei.nih.gov/ (accessed January
2006)

Royal National Institute for the Blind
URL: http://www.rnib.org.uk/xpedio/groups/public/
documents/code/InternetHome.hcsp (accessed
January 2006)

UK National Screening Committee
URL: http://www.nsc.nhs.uk/ (accessed January
2006)

UK Department of Health
URL: http://www.dh.gov.uk/Home/fs/en (accessed
January 2006)

UK Department of Transport
URL: http://www.dft.gov.uk/stellent/
groups/dft_control/documents/homepage/dft_
home_page.hcsp (accessed January 2006)

US Preventative Services Taskforce
URL: http://www.ahrq.gov/clinic/
prevenix.htm#uspstf (accessed January 2006) 

US Department of Veterans Affairs
URL: http://www.va.gov/ (accessed January 2006)

Appendix 2

184



Health Technology Assessment 2007; Vol. 11: No. 41

185

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 3

Data extraction form: epidemiology review of 
open angle glaucoma

Systematic Review to determine the risk factors for 
screen-detected open angle glaucoma

Reviewer ID:

Study 

Study ID: Country: Systematic review

Study name: Cross-sectional

Other papers this study may link: Cohort study

Unclear

Participants 

Recruitment dates: Number accepted screening: 

Number of eligible participants: Number of included participants: 
(Number approached if screening study)

Method of recruitment:

Eligibility Criteria:

Diagnostic Criteria for Glaucoma
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Prevalence/Incidence 

No of OAG cases detected

Possible

Probable

Definite

Mild

Moderate

Severe

Blind (specify diagnostic criteria, e.g. DB loss, 
extent of visual field loss or WHO classification 
criteria)

No of OAG cases with previously unknown 
diagnosis

Time to OAG diagnosis according to IOP level 
(by severity if possible)

Relative Risk of OAG (by severity if possible)

Age

Myopia

Race

Diabetes

Family history

IOP
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Incidence (by severity if possible)

Other e.g. UK prevalence of risk factors

Comments

Additional information/Other comments:
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Risk factors (by severity if possible)

Glaucoma No Glaucoma Overall Percentage 95% CI *

Age (years)

IOP (mmHg)

Myopia

Mild/Moderate ��6 D

High > 6

Race

White

Black

Other

Diabetes

Type I

Type II
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Participant Characteristics (by severity if possible)

Glaucoma No Glaucoma Overall Percentage 95% CI *

Family history

Follow-up period Number lost to follow-up 

Additional information/Other comments:

* % as reported in the study (do not work out if not reported)

Date / / Signature 





Baltimore Eye Survey
Primary reference
Tielsch JM, Sommer A, Katz J, Royall RM, Quigley HA,
Javitt J. Racial variations in the prevalence of primary
open angle glaucoma. The Baltimore Eye Survey. JAMA
1991;266:369–74.

Secondary references
Rahmani B, Tielsch JM, Katz J, Gottsch J, Quigley H,
Javitt J, et al. The cause-specific prevalence of visual
impairment in an urban population. The Baltimore Eye
Survey. Ophthalmology 1996;103:1721–6.

Sommer A, Tielsch JM, Katz J, Quigley HA, Gottsch JD,
Javitt JC, et al. Racial differences in the cause-specific
prevalence of blindness in east Baltimore. N Engl J Med
1991;325:1412–17.

Sommer A, Tielsch JM, Katz J, Quigley HA, Gottsch JD,
Javitt J, et al. Relationship between intraocular pressure
and primary open angle glaucoma among white and
black Americans: The Baltimore Eye Survey. Arch
Ophthalmol 1991;109:1090–5.

Sommer A. Glaucoma risk factors observed in the
Baltimore Eye Survey. Curr Opin Ophthalmol
1996;7:93–8.

Tielsch JM, Sommer A, Witt K, Katz J, Royall RM.
Blindness and visual impairment in an American urban
population. The Baltimore Eye Survey. Arch Ophthalmol
1990;108:286–90.

Tielsch JM, Katz J, Singh K, Quigley HA, Gottsch JD,
Javitt J, et al. A population-based evaluation of
glaucoma screening: the Baltimore Eye Survey. Am J
Epidemiol 1991;134:1102–10.

Tielsch JM. A population-based perspective on low-
tension and classic primary open angle glaucoma: the
Baltimore Eye Survey. Chibret Int J Ophthalmol
1994;10:1–5.

Tielsch JM, Katz J, Sommer A, Quigley HA, Javitt JC.
Family history and risk of primary open angle
glaucoma: The Baltimore Eye Survey. Arch Ophthalmol
1994;112:69–73.

Tielsch JM, Katz J, Sommer A, Quigley HA, Javitt JC.
Hypertension, perfusion pressure, and primary open
angle glaucoma: a population-based assessment. Arch
Ophthalmol 1995;113:216–21.

Tielsch JM, Katz J, Quigley HA, Javitt JC, Sommer A.
Diabetes, intraocular pressure, and primary open angle

glaucoma in the Baltimore Eye Survey. Ophthalmology
1995;102:48–53.

Varma R, Hilton SC, Tielsch JM, Katz J, Quigley HA,
Sommer A. Neural rim area declines with increased
intraocular-pressure in urban Americans. Arch
Ophthalmol 1995;113:1001–5.

Beaver Dam Eye Study
Primary reference
Klein BE, Klein R, Sponsel WE, Franke T, Cantor LB,
Martone J, et al. Prevalence of glaucoma. The Beaver
Dam Eye Study. Ophthalmology 1992;99:1499–504.

Secondary references
Duggal P, Klein AP, Lee KE, Iyengar SK, Klein R,
Bailey-Wilson JE, et al. A genetic contribution to
intraocular pressure: the Beaver Dam Eye Study. Invest
Ophthalmol Vis Sci 2005;46:555–60.

Klein BE, Klein R, Linton KL. Intraocular-pressure in
an American community – the Beaver Dam Eye Study.
Invest Ophthalmol Vis Sci 1992;33:2224–8.

Klein BE, Klein R, Ritter LL. Relationship of drinking
alcohol and smoking to prevalence of open angle
glaucoma: the Beaver Dam Eye Study. Ophthalmology
1993;100:1609–13.

Klein BE, Klein R, Jensen SC. Open angle glaucoma
and older-onset diabetes. The Beaver Dam Eye Study.
Ophthalmology 1994;101:1173–7.

Klein R, Klein BEK, Moss SE. Age-related eye disease
and survival: the Beaver Dam Eye Study. Arch Ophthalmol
1995;113:333–9.

Klein BE, Klein R, Lee KE. Heritability of risk factors
for primary open angle glaucoma: the Beaver Dam Eye
Study. Invest Ophthalmol Vis Sci 2004;45:59–62.

Klein R, Klein BE, Tomany SC, Wong TY. The relation
of retinal microvascular characteristics to age-related eye
disease: the Beaver Dam Eye Study. Am J Ophthalmol
2004;137:435–44.

Klein BEK, Klein R, Knudtson MD. Intraocular pressure
and systemic blood pressure: longitudinal perspective:
the Beaver Dam Eye Study. Br J Ophthalmol
2005;89:284–7.

Wong TY, Klein BE, Klein R, Knudtson M, Lee KE.
Refractive errors, intraocular pressure and glaucoma in
a white population. Ophthalmology 2003;110:211–17.

Health Technology Assessment 2007; Vol. 11: No. 41

191

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 4

Included studies: epidemiology review of open 
angle glaucoma



Bedford Glaucoma Survey
Primary reference
Bankes JL, Perkins ES, Tsolakis S, Wright JE. Bedford
glaucoma survey. BMJ 1968;1:791–6.

Secondary reference
Perkins ES. The Bedford glaucoma survey. I. Long-term
follow-up of borderline cases. Br J Ophthalmol
1973;57:179–85.

Blue Mountains Eye Study
Primary reference
Mitchell P, Smith W, Attebo K, Healey PR. Prevalence of
open angle glaucoma in Australia: the Blue Mountains
Eye Study. Ophthalmology 1996;103:1661–9.

Secondary references
Attebo K, Ivers RQ, Mitchell P. Refractive errors in an
older population – the Blue Mountains Eye Study.
Ophthalmology 1999;106:1066–72.

Lee AJ, Wang JJ, Rochtchina E, Healey P, Chia EM,
Mitchell P. Patterns of glaucomatous visual field defects
in an older population: the Blue Mountains Eye Study.
Clin Exp Ophthalmol 2003;31:331–5.

Lee AJ, Mitchell P, Rochtchina E, Healey PR, Blue
Mountains Eye Study. Female reproductive factors and
open angle glaucoma: the Blue Mountains Eye Study.
Br J Ophthalmol 2003;87:1324–8.

Lee AJ, Rochtchina E, Mitchell P. Intraocular pressure
asymmetry and undiagnosed open angle glaucoma in
an older population. Am J Ophthalmol 2004;137:380–2.

Lee AJ, Rochtchina E, Wang JJ, Healey PR, Mitchell P.
Open angle glaucoma and systemic thyroid disease in
an older population: the Blue Mountains Eye Study. Eye
2004;18:600–8.

Mitchell P, Smith W, Chey T, Healey PR. Open angle
glaucoma and diabetes: the Blue Mountains Eye Study,
Australia. Ophthalmology 1997;104:712–18.

Mitchell P, Cumming RG, Mackey DA. Inhaled
corticosteroids, family history and risk of glaucoma.
Ophthalmology 1999;106:2301–6.

Mitchell P, Wang JJ, Hourihan F. The relationship
between glaucoma and pseudoexfoliation. Arch
Ophthalmol 1999;117:1319–24.

Mitchell P, Hourihan F, Sandbach J, Wang JJ. The
relationship between glaucoma and myopia: the Blue
Mountains Eye Study. Ophthalmology 1999;106:2010–15.

Mitchell P. Bias in self-reported family history and
relationship to glaucoma. Ophthalmic Epidemiol
2002;9:333–45.

Mitchell P, Lee AJ, Rochtchina E, Wang JJ. Open angle
glaucoma and systemic hypertension: the Blue
Mountains Eye Study. J Glaucoma 2004;13:319–26.

Mitchell P, Leung H, Wang JJ, Rochtchina E, Lee AJ,
Wong TY. Retinal vessel diameter and open angle
glaucoma: the Blue Mountains Eye Study. Ophthalmology
2005;112:245–50.

Viswanathan AC, Hitchings RA, Indar A, Mitchell P,
Healey PR, McGuffin P, et al. Commingling analysis of
intraocular pressure and glaucoma in an older
Australian population. Ann Hum Genet 2004;68:489–97.

Wang JJ, Mitchell P, Smith W. Is there an association
between migraine headache and open angle glaucoma?
Findings from the Blue Mountains Eye Study.
Ophthalmology 1997;104:1714–19.

Younan C, Mitchell P, Cumming RG, Rochtchina E,
Wang JJ. Myopia and incident cataract and cataract
surgery: the Blue Mountains Eye Study. Invest
Ophthalmol Vis Sci 2002;43:3625–32.

Cedrone, 1996
Cedrone C, Culasso F, Cesareo M, Zapelloni A, Cedrone
P, Cerulli L. Prevalence of glaucoma in Ponza, Italy: a
comparison with other studies. Ophthalmic Epidemiol
1997;4:59–72.

Coffey, 1993
Coffey M, Reidy A, Wormald R, Xian WX, Wright L,
Courtney P. Prevalence of glaucoma in the west of
Ireland. Br J Ophthalmol 1993;77:17–21. 

Cooper, 1986
Cooper RL, Grose GC, Constable IJ. Mass screening of
the optic disc for glaucoma: a follow-up study. Aust N Z J
Ophthalmol 1986;14:35–9.

Dalby Population Survey
Primary reference
Bengtsson B. Findings associated with glaucomatous
visual field defects. Acta Ophthalmol 1980;58:20–32.

Secondary references
Bengtsson B. Manifest glaucoma in the aged. I:
Occurrence nine years after a population survey. Arch
Ophthalmol 1981;59:321–31.

Bengtsson BO. Incidence of manifest glaucoma. Br J
Ophthalmol 1989;73:483–7.

Egna–Neumarkt Glaucoma Study
Primary reference
Bonomi L, Marchini G, Marraffa M, Morbio R. The
relationship between intraocular pressure and glaucoma

Appendix 4

192



in a defined population. Data from the Egna–Neumarkt
Glaucoma Study. Ophthalmologica 2001;215:34–8.

Secondary references
Bonomi L, Marchini G, Marraffa M, Bernardi P,
de Franco I, Perfetti S, et al. Prevalence of glaucoma and
intraocular pressure distribution in a defined
population: the Egna–Neumarkt study. Ophthalmology
1998;105:209–15.

Bonomi L, Marchine G, Marraffa M, Bernardi P, 
Morbio R, Varotto A, et al. Vascular risk factors for
primary open angle glaucoma. Ophthalmology
2001;107:1287–93.

Ellis, 2000
Ellis JD, Evans JMM, Ruta DA, Baines PS, Leese G,
MacDonald TM, et al. Glaucoma incidence in an
unselected cohort of diabetic patients: is diabetes
mellitus a risk factor for glaucoma? Br J Ophthalmol
2000;84:1218–24.

Framingham Eye Study
Primary reference
Leibowitz HM, Krueger DE, Maunder LR, Milton RC,
Kini MM, Kahn HA, et al. The Framingham Eye Study
monograph: an ophthalmological and epidemiological
study of cataract, glaucoma, diabetic retinopathy,
macular degeneration, and visual acuity in a general
population of 2631 adults, 1973–1975. Surv Ophthalmol
1980;24(Suppl):335–610.

Secondary references
Hiller R, Podgor MJ, Sperduto RD, Wilson PWF,
Chew EY, D’Agostino RB. High intraocular pressure and
survival: the Framingham studies. Am J Ophthalmol
1999;128:440–5.

Kahn HA, Leibowitz HM, Ganley JP, Kini MM,
Colton T, Nickerson RS, et al. The Framingham Eye
Study. I. Outline and major prevalence findings. Am J
Epidemiol 1977;106:17–32.

Kahn HA, Milton RC. Revised Framingham eye study
prevalence of glaucoma and diabetic retinopathy. Am J
Epidemiol 1980;111:769–76.

Kini MM, Leibowitz HM, Colton T, Nickerson RJ,
Ganley J, Dawber TR. Prevalence of senile cataract,
diabetic retinopathy, senile macular degeneration, and
open angle glaucoma in the Framingham Eye Study. Am
J Ophthalmol 1978;85:28–34.

Podgor MJ, Leske MC, Ederer F. Incidence estimates for
lens changes, macular changes, open angle glaucoma
and diabetic retinopathy. Am J Epidemiol
1983;118:206–12.

Gibson, 1985
Gibson JM, Rosenthal AR, Lavery J. A study of the
prevalence of eye disease in the elderly in an English
community. Trans Ophthalmol Soc UK 1985;104:196–203.

Hollows, 1966
Primary reference
Hollows FC, Graham PA. Intra-ocular pressure
glaucoma and glaucoma suspects in a defined
population. Br J Ophthalmol 1966;50:570–86.

Secondary reference
Graham PA. Prevalence of glaucoma. Population
surveys. Trans Ophthalmol Soc UK 1978;98:288–9.

Jonasson, 1987
Jonasson F, Thordarson K. Prevalence of ocular disease
and blindness in a rural area in the eastern region of
Iceland during 1980 through 1984. Acta Ophthalmol
Suppl 1987;182:40–3.

Kozobolis, 2000
Kozobolis VP, Detorakis ET, Tsilimbaris M, Siganos DS,
Vlachonikolis IG, Pallikaris IG. Crete, Greece glaucoma
study. J Glaucoma 2000;9:143–9.

Lee, 2003
Lee PP, Feldman ZW, Ostermann J, Brown DS, Sloan FA.
Longitudinal prevalence of major eye diseases. Arch
Ophthalmol 2003;121:1303–10.

Malmo Eye Survey
Primary reference
Grodum K, Heijl A, Bengtsson B. A comparison of
glaucoma patients identified through mass screening
and in routine clinical practice. Arch Ophthalmol Scand
2002;80:627–31.

Secondary references
Grodum K, Heijl A, Bengtsson B. Refractive error and
glaucoma. Arch Ophthalmol Scand 2001;79:560–6.

Grodum K. Glaucoma characteristics and risk factors: results
from Malmo Eye Survey. Copenhagen: Blackwell
Munksgaard; 2004.

Grodum K, Heijl A, Bengtsson B. Risk of glaucoma in
ocular hypertension with and without pseudoexfoliation.
Ophthalmology 2005;112:386–90.

Health Technology Assessment 2007; Vol. 11: No. 41

193

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.



Leske MC, Heijl A, Hyman L, Bengtsson B. Early
Manifest Glaucoma Trial: design and baseline data.
Ophthalmology 1999;106:2144–53.

Reidy, 1998
Reidy A, Minassian DC, Vafidis G, Joseph J, Farrow S,
Wu J, et al. Prevalence of serious eye disease and visual
impairment in a north London population: population-
based, cross sectional study. BMJ 1998;316:1643–6.

Reykjavik Eye Study
Jonasson F, Damji KF, Arnarsson A, Sverrisson T, Wang L,
Sasaki H, et al. Prevalence of open angle glaucoma in
Iceland: Reykjavik Eye Study. Eye 2003;17:747–53.

Ringvold, 1991
Ringvold A, Blika S, Elsas T, Guldahl J, Brevik T,
Hesstvedt P, et al. The middle-Norway eye-screening
study. II. Prevalence of simple and capsular glaucoma.
Arch Ophthalmol 1991;69:273–80.

Rotterdam Study
Primary reference
Dielemans I, de Jong PT, Stolk R, Vingerling JR,
Grobbee DE, Hofman A. Primary open angle glaucoma,
intraocular pressure, and diabetes mellitus in the
general elderly population. The Rotterdam Study.
Ophthalmology 1996;103:1271–5.

Secondary references
Borger PH, van Leeuwen R, Hulsman CA, Wolfs RC,
van der Kuip DA, Hofman A, et al. Is there a direct
association between age-related eye diseases and
mortality? The Rotterdam Study. Ophthalmology
2003;110:1292–6.

Dielemans I, Vingerling JR, Wolfs RC, Hofman A,
Grobbee DE, de Jong PT. The prevalence of primary
open angle glaucoma in a population-based study in
The Netherlands. The Rotterdam Study. Ophthalmology
1994;101:1851–5.

Dielemans I, Vingerling JR, Algra D, Hofman A,
Grobbee DE, de Jong PT. Primary open angle
glaucoma, intraocular pressure, and systemic blood
pressure in the general elderly population. The
Rotterdam Study. Ophthalmology 1995;102:54–60.

Ramrattan RS, Wolfs RC, Jonas JB, Hofman A,
de Jong PT. Determinants of optic disc characteristics in
a general population: The Rotterdam Study.
Ophthalmology 1999;106:1588–96.

Ramrattan RS, Wolfs RCW, Panda-Jonas S, Jonas JB,
Bakker D, Pols HA, et al. Prevalence and causes of visual

field loss in the elderly and associations with
impairment in daily functioning: the Rotterdam Study.
Arch Ophthalmol 2001;119:1788–94.

de Voogd S, Ikram MK, Wolfs RC, Jansonius NM,
Hofman A, de Jong PT. Incidence of open angle
glaucoma in a general elderly population: the
Rotterdam Study. Ophthalmology 2005;112:1487–93.

Wolfs RC, Klaver CC, Ramrattan RS, Van Duijn CM,
Hofman A, De Jong LA. Genetic risk of primary open
angle glaucoma: population-based familial aggregation
study. Arch Ophthalmol 1998;116:1640–5.

Schoff, 2001
Schoff EO, Hattenhauer MG, Ing HH, Hodge DO,
Kennedy RH, Herman DC. Estimated incidence of open
angle glaucoma in Olmsted County, Minnesota.
Ophthalmology 2001;108:882–6.

Segovia Study
Anton A, Andrada MT, Mujica V, Calle MA, Portela J,
Mayo A. Prevalence of primary open angle glaucoma in
a Spanish population: the Segovia Study. J Glaucoma
2004;13:371–6.

Tierp Glaucoma Survey
Primary reference
Ekstrom C. Prevalence of open angle glaucoma in
central Sweden. The Tierp Glaucoma Survey. Arch
Ophthalmol Scand 1996;74:107–12.

Secondary reference
Ekstrom C. Elevated intraocular-pressure and
pseudoexfoliation of the lens capsule as risk-factors for
chronic open angle glaucoma – a population-based 
5-year follow-up study. Arch Ophthalmol 1993;71:189–95.

Visual Impairment Project
Primary reference
Weih LM, Nanjan M, McCarty CA, Taylor HR.
Prevalence and predictors of open angle glaucoma:
results from the visual impairment project.
Ophthalmology 2001;108:1966–72.

Secondary references
Le A, Mukesh BN, McCarty CA, Taylor HR. Risk factors
associated with the incidence of open angle glaucoma:
the Visual Impairment Project. Invest Ophthalmol Vis Sci
2003;44:3783–9.

Mukesh BN, McCarty CA, Rait JL, Taylor HR. 
Five-year incidence of open angle glaucoma: the 

Appendix 4

194



Visual Impairment Project. Ophthalmology
2002;109:1047–51.

VanNewkirk MR, Weih L, McCarty CA, Taylor HR.
Cause-specific prevalence of bilateral visual impairment
in Victoria, Australia: the Visual Impairment Project.
Ophthalmology 2001;108:960–7.

Weih LM, Mukesh BN, McCarty CA, Taylor HR.
Association of demographic, familial, medical and
ocular factors with intraocular pressure. Arch Ophthalmol
2001;119:875–80.

Wensor MD, McCarty CA, Stanislavsky YL, Livingston
PM, Taylor HR. The prevalence of glaucoma in the
Melbourne Visual Impairment Project. Ophthalmology
1998;105:733–9.

Wensor M, McCarty C, Taylor H. Prevalence and risk
factors of myopia in Victoria, Melbourne. Arch
Ophthalmol 1999;117:658–63.

Wong EY, Keeffe JE, Rait JL, Vu HT, Le A, McCarty C,
et al. Detection of undiagnosed g;aucoma by eye health
professionals. Ophthalmology 2004;111:1508–14.

Wormald, 1992
Wormald RP, Basauri E, Wright LA, Evans JR. The
African Caribbean Eye Survey: risk factors for glaucoma
in a sample of African Caribbean people living in
London. Eye 1994;8:315-20.

Wormald, 1994
Wormald RPL, Wright LA, Courtney P, Beaumont B,
Haines AP. Visual problems in the elderly population
and implications for services. BMJ 1992;304:1226–9.

Health Technology Assessment 2007; Vol. 11: No. 41

195

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.





Not population based
Agarwal HC, Gulati V, Sihota R. The normal optic nerve
head on Heidelberg retina tomograph II. Indian
J Ophthalmol 2003;51:25–33.

Allingham RR, Loftsdottir M, Gortfredsdottir MS,
Thorgeirsson E, Jonasson F, Sverisson T, et al.
Pseudoexfoliation syndrome in Icelandic families. Br J
Ophthalmol 2001;85:702–7.

Asrani S, Zeimer R, Wilensky J, Gieser D, Vitale S,
Lindenmuth K. Large diurnal fluctuations in intraocular
pressure are an independent risk factor in patients with
glaucoma. J Glaucoma 2000;9:134–42.

Bayer AU, Erb C. Short wavelength automated
perimetry, frequency doubling technology perimetry,
and pattern electroretinography for prediction of
progressive glaucomatous standard visual field defects.
Ophthalmology 2002;109:1009–17.

Bergea B, Bodin L, Svedbergh B. Impact of intraocular
pressure regulation on visual fields in open angle
glaucoma. Ophthalmology 1999;106:997–1004.

Blika S, Ringvold A. The occurrence of simple and
capsular glaucoma in middle-Norway. Acta Opthalmol
1987;65(Suppl 182):11–16.

Brogliatti B, Rigault R, Palanza L, Savio E, Rolle T, Fea A,
et al. Intraocular pressure and progression of visual field
damage. Acta Ophthalmol Scand Suppl 2002;80:26–7.

Budde WM, Jonas JB. Family history of glaucoma in the
primary and secondary open angle glaucomas. Graefes
Arch Clin Exp Ophthalmol 1999;237:554–7.

Buhrmann RR, Quigley HA, Barron Y, West SK,
Oliva MS, Mmbaga BB. Prevalence of glaucoma in a
rural East African population. Invest Opthalmol Vis Sci.
2000;41:40–8.

Campos-Outcalt D, Carmichael JM. New perspectives
on glaucoma screening. J Fam Pract 1981;12:451–7.

Carlsson AM, Chauhan BC, Lee AA, LeBlanc RP.
Intraocular pressure and progression of glaucomatous
visual field loss. Am J Ophthalmol 1999;128:697–701.

Cashwell LF, Jr., Shields MB. Exfoliation syndrome in
the southeastern United States. I. Prevalence in open
angle glaucoma and non-glaucoma populations. Acta
Ophthalmol Suppl 1988;184:99–102.

Centanni M, Cesareo R, Verallo O, Brinelli M,
Canettieri G, Viceconti N, et al. Reversible increase of

intraocular pressure in subclinical hypothyroid patients.
Eur J Endocrinol 1997;136:595–8.

Charliat G, Jolly D, Blanchard F. Genetic risk factor in
primary open angle glaucoma: a case–control study.
Ophthalmic Epidemiol 1994;1:131–8.

Chauhan BC, Drance SM, Douglas GR. The effect of
long-term intraocular pressure reduction on the
differential light sensitivity in glaucoma suspects. Invest
Opthalmol Vis Sci 1988;29:1478–85.

Chen PP. Blindness in patients with treated open angle
glaucoma. Ophthalmology 2003;110:726–33.

Chisholm IA, Drance SM, To T. The glaucoma suspect:
Differentiation of the future glaucoma eye from the
non-glaucomatous suspect eye. 2. Visual field decay.
Graefes Arch Clin Exp Ophthalmol 1989;227:110–13.

Cockburn DM. The prevalence of ocular hypertension
in patients of an optometrist and the incidence of
glaucoma occurring during long-term follow-up of
ocular hypertensives. Am J Optom Physiol Opt
1982;59:330–7.

Crick RP, Tuck MW. How can we improve the detection
of glaucoma? Thorough testing and better targeting.
BMJ 1995;310:546–7.

Cursiefen C, Wisse M, Cursiefen S, Junemann A,
Martus P, Korth M. Migraine and tension headache in
high-pressure and normal-pressure glaucoma. Am J
Ophthalmol 2000;129:102–4.

Daubs J. A retrospective analysis of the systolic BP/IOP
ratio in glaucoma screening. J Am Optom Assoc
1976;47:450–5.

Evans JR, Fletcher AE, Wormald RP, MRC Trial of
Assessment and Management of Older People in the
Community. Causes of visual impairment in people
aged 75 years and older in Britain: an add-on study to
the MRC Trial of Assessment and Management of Older
People in the Community. Br J Ophthalmol 2004;
88:365–70.

Evenhuis HM. Medical aspects of ageing in a
population with intellectual disability: I. Visual
impairment. J Intellect Disabil Res 1995;39:19–25.

Fair RG. Incidence of glaucoma in optometric practice –
an eight year evaluation of 6,580 tonograms. Am J
Optom Arch Am Acad Optom 1972;49:754–61.

Fern AI, McDonald JB, Kyle PM. The prevalence of
glaucoma in an elderly in-patient population. J Clin Exp
Gerontol 1990;12:25–34.

Health Technology Assessment 2007; Vol. 11: No. 41

197

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 5

Excluded studies: epidemiology review of open 
angle glaucoma



FitzSimon JS, Hodge DO, Brubaker RF. Long-term
outcome of patients who undergo tonometry as part of a
general physical examination. Mayo Clin Proc
1998;73:309–13.

Fontana L, Armas R, Garway-Heath DF, Bunce CV,
Poinoosawmy D, Hitchings RA. Clinical factors
influencing the visual prognosis of the fellow eyes of
normal tension glaucoma patients with unilateral field
loss. Br J Ophthalmol 1999;83:1002–5.

Francois J. Genetic predisposition to glaucoma. Dev
Ophthalmol 1981;3:1–45.

Fraser S, Bunce C, Wormald R. Risk factors for late
presentation in chronic glaucoma. Invest Opthalmol Vis
Sci 1999;40:2251–7.

Fraser S, Bunce C, Wormald R, Brunner E. Deprivation
and late presentation of glaucoma: case–control study.
BMJ 2001;322:639–43.

Garbe E, LeLorier J, Boivin J-F, Suissa S. Risk of ocular
hypertension or open angle glaucoma in elderly
patients on oral glucocorticoids. Lancet
1997;350:979–82.

Gazzard G, Foster PJ, Devereux JG, Oen F, Chew P,
Khaw PT, et al. Intraocular pressure and visual field loss
in primary angle closure and primary open angle
glaucomas. Br J Ophthalmol 2003;87:720–5.

Georgopoulos G, Andreanos D, Liokis N,
Papakonstantinou D, Vergados J, Theodossiadis G. 
Risk factors in ocular hypertension. Eur J Ophthalmol
1997;7:357–63. 

Geyer O, Cohen N, Segev E, Rath EZ, Melamud L,
Peled R, et al. The prevalence of glaucoma in patients
with sleep apnea syndrome: same as in the general
population. Am J Ophthalmol 2003;136:1093–6.

Giannina G, Belfort MA, Abadejos P, Dorman K.
Comparison of intraocular pressure between
normotensive and preeclamptic women in the
peripartum period. Am J Obstet Gynecol
1997;176:1052–5.

Gillies WE, Brooks AM, Strang NT. Management and
prognosis of end-stage glaucoma. Clin Exp Ophthamol
2000;28:405–8.

Girkin CA, McGwin JG, McNeal SF, Lee PP, Owsley C.
Hypothyroidism and the development of open angle
glaucoma in a male population. Ophthalmology
2004;111:1649–52.

Goldberg I. Visual disabilities and quality of life in
glaucoma patients. Clin Exp Ophthamol
2004;32(Proc.):18–20.

Goldschmidt E. Ocular morbidity in myopia. Acta
Ophthalmol Suppl 1988;185:86–7.

Gordon MO, Beiser JA, Brandt JD, Heuer DK,
Higginbotham EJ, Johnson CA, et al. The Ocular
Hypertension Treatment Study: baseline factors that
predict the onset of primary open angle glaucoma. Arch
Ophthalmol 2002;120:714–20.

Gramer E, Tausch M. The risk profile of the
glaucomatous patient. Curr Opin Ophthalmol
1995;6:78–88.

Gupta V, Srinivasan G, Mei SS, Gazzard G, Sihota R,
Kapoor KS. Utility values among glaucoma patients: an
impact on the quality of life. Br J Ophthalmol
2005;89:1241–4.

Harasymowycz P, Kamdeu FA, Papamatheakis D.
Screening for primary open angle glaucoma in the
developed world: are we there yet? Can J Ophthalmol
2005;40:477–86.

Harrell J, Larson ND, Menza E, Mboti A. A clinic-based
survey of blindness in Kenya. J Community Eye Health
2001;14:68–9.

Hart WM, Jr., Gordon MO. Color perimetry of
glaucomatous visual field defects. Ophthalmology
1984;91:338–46.

Haymes SA, Hutchison DM, McCormick TA, Varma DK,
Nicolela MT, LeBlanc RP, et al. Glaucomatous visual
field progression with frequency-doubling technology
and standard automated perimetry in a longitudinal
prospective study. Invest Opthalmol Vis Sci
2005;46:547–54.

Hayreh SS, Jonas JB. Posterior vitreous detachment:
clinical correlations. Ophthalmologica 2004;218:333–43.

He J, Wu Z, Yan J, Yang H, Mao Y, Ai S, et al. Clinical
analysis of 106 cases with elevated intraocular pressure
in thyroid-associated ophthalmopathy. Yen Ko Hsueh Pao
2004;20:10–14.

Heijl A. Effect of IOP on the visual field in ocular
hypertension and glaucoma. Int Ophthalmol
1989;13:119–24.

Herndon LW, Weizer JS, Stinnett SS. Central corneal
thickness as a risk factor for advanced glaucoma
damage. Arch Ophthalmol 2004;122:17–21.

Hitzi W, Mistlberger A, Grabner G. A comparison of
different prediction models in glaucoma screening.
J Theor Med 2003;5:37–46.

Hulsman CAA, Houwing-Duistermaat JJ, Van Duijn CM,
Wolfs R, Borger PH, Hofman A, et al. Family score as an
indicator of genetic risk of primary open angle
glaucoma. Arch Ophthalmol 2002;120:1726–31.

Hyman LG, Komaroff E, Heijl A, Bengtsson B,
Leske MC, Early Manifest Glaucoma Trial Group.
Treatment and vision-related quality of life in the early
manifest glaucoma trial. Ophthalmology 2005;
112:1505–13.

Ishida K, Yamamoto T, Sugiyama K, Kitazawa Y. Disk
hemorrhage is a significantly negative prognostic factor
in normal-tension glaucoma. Am J Ophthalmol 2000;
129:707–14.

Ivanisevic M, Erceg M, Smoljanovic A, Trosic Z. The
incidence and seasonal variations of acute primary
angle-closure glaucoma. Coll Antropol 2002;26:41–5.

Appendix 5

198



Johnson CA, Brandt JD, Khong AM, Adams AJ. Short-
wavelength automated perimetry in low-, medium-, and
high-risk ocular hypertensive eyes. Initial baseline
results. Arch Ophthalmol 1995;113:70–6.

Johnson DH. Progress in glaucoma: early detection, new
treatments, less blindness. Ophthalmology 2003;
110:1271–2.

Jonas JB, Martus P, Budde WM. Anisometropia and
degree of optic nerve damage in chronic open angle
glaucoma. Am J Ophthalmol 2002;134:547–51.

Kahn HA, Milton RC. Alternative definitions of open
angle glaucoma. Effect on prevalence and associations
in the Framingham Eye Study. Arch Ophthalmol
1980;98:2172–7.

Kaimbo DK, Buntinx F, Missotten L. Risk factors for
open angle glaucoma: a case–control study. J Clin
Epidemiol 2001;54:166–71.

Kaiser HJ, Flammer J, Graf T, Stumpfig D. Systemic
blood pressure in glaucoma patients. Graefes Arch Clin
Exp Ophthalmol 1993;231:677–80.

Karadimas P, Bouzas EA, Topouzis F, Koutras DA,
Mastorakos G. Hypothyroidism and glaucoma. A study
of 100 hypothyroid patients. Am J Ophthalmol 2001;
131:126–8.

Kass MA, Kolker AE, Becker B. Prognostic factors in
glaucomatous visual field loss. Arch Ophthalmol 1976;
94:1274–6.

Katz J, Sommer A. Risk factors for primary open angle
glaucoma. Am J Prevent Med 1988;4:110–14.

Klemetti A. Intraocular pressure in exfoliation
syndrome. Acta Ophthalmol Suppl 1988;184:54–8.

Ko YC, Liu CJ, Chou JC, Chen MR, Hsu WM, Liu JH.
Comparisons of risk factors and visual field changes
between juvenile-onset and late-onset primary open
angle glaucoma. Ophthalmologica 2002;216:27–32.

Kocur I, Resnikoff S. Visual impairment and blindness
in Europe and their prevention. Br J Ophthalmol
2002;86:716–22.

Konstas AGP, Maskaleris G, Gratsonidis S, Sardelli C.
Compliance and viewpoint of glaucoma patients in
Greece. Eye 2000;14:752–6.

Korenfeld MS. Obesity and elevated intraocular
pressure. Ophthalmology 1999;106:1041.

Kosoko O, Sommer A, Auer C. Screening with
automated perimetry using a threshold-related three-
level algorithm. Ophthalmology 1986;93:882–6.

Kountouras J, Zavos C, Chatzopoulos D. Primary open
angle glaucoma: pathophysiology and treatment. Lancet
2004;364:1311–2.

Kroese M, Burton H, Vardy S, Rimmer T, McCarter D.
Prevalence of primary open angle glaucoma in general
ophthalmic practice in the United Kingdom. Br J
Ophthalmol 2002;86:978–80.

Kroese M, Burton H. Primary open angle glaucoma.
The need for a consensus case definition. J Epidemiol
Community Health 2003;57:752–4.

Kwon YH, Kim C-S, Zimmerman MB, Alward WLM,
Hayreh SS. Rate of visual field loss and long-term visual
outcome in primary open angle glaucoma. Am J
Ophthalmol 2001;132:47–56.

Kwon YH, Kim YI, Pereira ML, Montague PR,
Zimmerman MB, Alward WL. Rate of optic disc cup
progression in treated primary open angle glaucoma.
J Glaucoma 2003;12:409–16.

Landers J, Goldberg I, Graham SL. Analysis of risk
factors that may be associated with progression from
ocular hypertension to primary open angle glaucoma.
Clin Exp Ophthamol 2002;30:242–7.

Landers J, Goldberg I, Graham S. Does a family history
of glaucoma affect disease severity at the time of
diagnosis? J Glaucoma 2003;12:31–5.

Lee BL, Wilson MR, Ocular Hypertension Treatment
Study (OHTS). Ocular Hypertension Treatment Study
(OHTS) commentary. Curr Opin Ophthalmol
2003;14:74–7.

Leske MC, Warheit-Roberts L, Wu SY. Open angle
glaucoma and ocular hypertension: the Long Island
Glaucoma Case–control Study. Ophthalmic Epidemiol
1996;3:85–96.

Leske MC, Nemesure BB, He Q, Mendell N, Polednak A.
Open angle glaucoma and blood groups: the Barbados
Eye Study. Arch Ophthalmol 1996;114:205–10.

Leske MC, Heijl A, Hussein M, Bengtsson B, Hyman L,
Komaroff E. Factors for glaucoma progression and the
effect of treatment: the Early Manifest Glaucoma Trial.
Arch Ophthalmol 2003;121:48–56.

Lichter PR. Impact of intraocular pressure reduction on
glaucoma progression. JAMA 2002;288:2607–8.

Liesegang TJ. Glaucoma: changing concepts and future
directions. Mayo Clin Proc 1996;71:689–94.

Lin S. Diabetes and primary open angle glaucoma. Br J
Ophthalmol 2000;84:1216.

McNaught AI, Allen JG, Healey DL, McCartney PJ,
Coote MA, Wong TL, et al. Accuracy and implications of
a reported family history of glaucoma: experience from
the Glaucoma Inheritance Study in Tasmania. Arch
Ophthalmol 2000;118:900–4.

Magacho L, Lima FE, Nery AC, Sagawa A, Magacho B,
Avila MP. Quality of life in glaucoma patients: regression
analysis and correlation with possible modifiers.
Ophthalmic Epidemiol 2004;11:263–70.

Mansberger SL. A risk calculator to determine the
probability of glaucoma. J Glaucoma 2004;13:345–7.

Mark HH, Foster PJ, Chew PTK. IOP in Chinese eyes.
Ophthalmology 2001;108:1366.

Medeiros FA, Sample PA, Weinreb RN. Frequency
doubling technology perimetry abnormalities as

Health Technology Assessment 2007; Vol. 11: No. 41

199

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.



predictors of glaucomatous visual field loss. Am J
Ophthalmol 2004;137:863–71.

Miller SJ. Genetics of glaucoma and family studies.
Trans Ophthal Soc UK 1978;98:290–2.

Mojon DS, Hess CW, Goldblum D, Fleischhauer J,
Koerner F, Bassetti C, et al. High prevalence of
glaucoma in patients with sleep apnea syndrome.
Ophthalmology 1999;106:1009–12.

Mojon DS, Hess CW, Goldblum D, Bohnke M, Korner F,
Mathis J. Primary open angle glaucoma is associated
with sleep apnea syndrome. Ophthalmologica 2000;
214:115–18.

Munoz-Negrete FJ, Rebolleda G, Almodovar F, Diaz B,
Varela C. Hypothyroidism and primary open angle
glaucoma. Ophthalmologica 2000;214:347–9.

Nguyen RL, Raja SC, Traboulsi EI. Screening relatives
of patients with familial chronic open angle glaucoma.
Ophthalmology 2000;107:1294–7.

Nicolela MT, Drance SM. Various glaucomatous optic
nerve appearances: clinical correlations. Ophthalmology
1996;103:640–9.

Oguri A, Sogano S, Yamamoto T, Kitazawa Y. Incidence
of elevation of intraocular pressure over time and
associated factors in normal-tension glaucoma. J
Glaucoma 1998;7:117–20.

Ohtsuka K, Nakamura Y. Open angle glaucoma
associated with Graves disease. Am J Ophthalmol
2000;129:613–17.

Olivius E, Thorburn W. Prognosis of glaucoma simplex
and glaucoma capsulare. A comparative study. Acta
Opthalmol 1978;56:921–34.

Pecori GJ, Repossi A, De Benedetti G, Cordiani B,
Paone E. Ocular hypertension: 12 years’ follow-up. Acta
Ophthalmol Scand Suppl 2000;232:44–5.

Pereira MLM, Kim C-S, Zimmerman MB, Alward WLM,
Hayreh SS, Kwon YH. Rate and pattern of visual field
decline in primary open angle glaucoma. Ophthalmology
2002;109:2232–40.

Perkins ES, Phelps C. Open angle glaucoma, ocular
hypertension, low-tension glaucoma and refraction. Arch
Ophthalmol. 1982;100:1464–7.

Pohjanpelto P. Influence of exfoliation syndrome on
prognosis in ocular hypertension greater than or equal
to 25 mm. A long-term follow-up. Acta Opthalmol
1986;64:39–44.

Quigley HA, Vitale S. Models of open angle glaucoma
prevalence and incidence in the United States. Invest
Opthalmol Vis Sci 1997;38:83–91.

Ritch R, Schlotzer-Schrehardt U. Exfoliation
(pseudoexfoliation) syndrome: toward a new
understanding. Proceedings of the First International
Think Tank. Acta Ophthalmol Scand 2001;79:213–17.

Rochtchina E, Mitchell P. Projected number of
Australians with glaucoma in 2000 and 2030. Clin Exp
Ophthamol 2000;28:146–8.

Rosenthal AR, Perkins ES. Family studies in glaucoma.
Br J Ophthalmol 1985;69:664–7.

Schwartz AL, Van Veldhuisen PC, Gaasterland DE,
Ederer F, Sullivan EK, Cyrlin MN. The Advanced
Glaucoma Intervention Study (AGIS): 5. Encapsulated
bleb after initial trabeculectomy. Am J Ophthalmol
1999;127:8–19.

See JLS, Chew PTK. Glaucoma in Singapore. J Glaucoma
2004;13:417–20.

Shin DH, Becker B, Kolker AE. Family history in
primary open angle glaucoma. Arch Ophthalmol
1977;95:598–600.

Smith KD, Arthurs BP, Saheb N. An association between
hypothyroidism and primary open angle glaucoma.
Ophthalmology 1993;100:1580–4.

Stang A, Jockel KH. Visual disturbances in a population-
based survey of 6962 subjects – the German National
Health Examination Survey 1998. Eur J Public Health
2003;13:202–9.

Tielsch JM, Javitt JC, Coleman A, Katz J, Sommer A.
The prevalence of blindness and visual impairment
among nursing home residents in baltimore. N Engl J
Med 1995;332:1205–9.

Tjon-fo-sang MJ, de Vries J, Lemij HG. Measurement
by nerve fiber analyzer of retinal nerve fiber layer
thickness in normal subjects and patients with ocular
hypertension. Am J Ophthalmol 1996;(122):220–7.

Tuck MW, Crick RP. The proportion of confirmed
glaucomas who have a family history of the disease.
Ophthalmic Physiol Optics 1996;16:86–7.

Voytas JJ, Kowalski D, Wagner S, Carlson AM, Maddens
M. Eye care in the skilled nursing facility: a pilot study
of prevalence and treatment patterns of glaucoma. J Am
Med Dir Assoc 2004;5:156–60.

Wang F, Ford D, Tielsch JM, Quigley HA, Whelton PK.
Undetected eye disease in a primary care clinic
population. Arch Intern Med 1994;154:1821–8.

Williams-Lyn D, Flanagan J, Buys Y, Trope G, Fingert J,
Stone EM, et al. The genetic aspects of adult-onset
glaucoma: a perspective from the Greater Toronto area.
Can J Ophthalmol 2000;35:12–17.

Yablonski ME, Zimmerman TJ, Kass MA, Becker B.
Prognostic significance of optic disk cupping in ocular
hypertensive patients. Am J Ophthalmol 1980;89:585–92.

Yamamoto T, Maeda M, Sawada A, Sugiyama K,
Taniguchi T, Kitazawa Y, et al. Prevalence of normal-
tension glaucoma and primary open angle glaucoma in
patients with collagen diseases. Jpn J Ophthalmol
1999;43:539–42.

Appendix 5

200



Population studies not
representative of the UK
African
Adeoti CO. Prevalence and causes of blindness in a
tropical African population. West Afr J Med
2004;23:249–52.

Agbeja-Baiyeroju AM, Bekibele CO, Bamgboye EA,
Omokhodion F, Oluleye TS. The Ibadan glaucoma
study. Afr J Med Med Sci 2003;32:371–6.

Al Mansouri F. The pattern and severity of primary
glaucoma in Qatar. Qatar Med J 2002;11:31–5.

Ekwerekwu CM, Umeh RE. The prevalence of glaucoma
in an onchoendemic community in South-Eastern
Nigeria. West Afr J Med 2002;31:200–3.

Kaimbo D.K., Buntinx F, Missotten L. Risk factors for
open angle glaucoma, a hospital based study in
Kinshasa. Arch Public Health 1999;57:357–69.

Kaimbo D.K., Buntinx F, Missotten L. Risk factors for
open angle glaucoma: a study in two rural areas of the
democratic republic of Congo. Arch Public Health
2002;60:101–14.

Ntim-Amponsah CT, Amoaku WMK, Ofosu-Amaah S,
Ewusi RK, Idirisuriya-Khair R, Nyatepe-Coo E, et al.
Prevalence of glaucoma in an African population. Eye
2004;15:491–7.

Nwosu SNN. Ocular problems of young adults in rural
Nigeria. Int Ophthalmol 1998;22:259–63.

Rotchford AP, Johnson GJ. Glaucoma in Zulus: a
population-based cross-sectional survey in a rural
district in South Africa. Arch Ophthalmol 2002;
120:471–8.

Asian
Bourne RRA, Sukudom P, Foster PJ, Tantisevi V,
Jitapunkul S, Lee PS, et al. Prevalence of glaucoma in
Thailand: a population-based survey in Rom Klao
district, Bangkok. Br J Ophthalmol 2003;87:1069–74.

Dandona L, Dandona R, Srinivas M, Mandal P, John
RK, McCarty CA, et al. Open angle glaucoma in an
urban population in southern India: the Andhra
Pradesh Eye Disease Study. Ophthalmology
2000;107:1702–9.

Foster PJ, Baasanhu J, Alsbirk PH, Munkhbayar D,
Uranchimeg D, Johnson GJ. Glaucoma in Mongolia. A
population-based survey in Hovsgol province, northern
Mongolia. Arch Ophthalmol 1996;114:1235–41.

Foster PJ, Oen FTS, Machin D, Ng T-E, Devereux JG,
Johnson GJ, 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.

Foster PJ, Machin D, Wong TY, Ng TP, Kirwan JF,
Johnson GJ, et al. Determinants of intraocular pressure
and its association with glaucomatous optic neuropathy

in Chinese Singaporeans: the Tanjong Pagar Study.
Invest Opthalmol Vis Sci 2003;44:3885–91.

Iwase A, Suzuki Y, Araie M, Yamamoto T, Abe H,
Shirato S, et al. The prevalence of primary open angle
glaucoma in Japanese: the Tajimi Study. Ophthalmology
2004;111:1641–8.

Jacob A, Thomas R, Koshi SP, Braganza A, Muliyil J.
Prevalence of primary glaucoma in an urban south
Indian population. Indian J Ophthalmol 1998;46:81–6.

Khandekar R, Zutshi R. Glaucoma among Omani
diabetic patients: a cross-sectional descriptive study
(Oman Diabetic Eye Study 2002). Eur J Ophthalmol
2004;14:19–25.

Kitazawa Y, Horie T, Aoki K, Suzuki M, Nishioka K.
Untreated ocular hypertension. A long-term prospective
study. Arch Ophthalmol 1977;95:1180–4.

Metheetrairut A, Singalavanija A, Ruangvaravate N,
Tuchinda R. Evaluation of screening tests and
prevalence of glaucoma: integrated health research
program for the Thai elderly. J Med Assoc Thai
2002;85:147–53.

Mok KH, Lee VWH, So KF. Retinal nerve fiber layer
measurement of the Hong Kong Chinese population by
optical coherence tomography. J Glaucoma 2002;
11:481–3.

Qureshi IA, Xi XR, Li CZ, Zheng HA, Wu XD. Effect of
aging on intraocular pressure in apparently healthy
population of China. Int Med J 1997;4:219–22.

Qureshi IA. Intraocular pressure: a comparative analysis
in two sexes. Clin Physiol 1997;17:247–55.

Rahman MM, Rahman N, Foster PJ, Haque Z,
Zaman AU, Dineen B, et al. The prevalence of glaucoma
in Bangladesh: a population-based survey in Dhaka
division. Br J Ophthalmol 2004;88:1493–7.

Ramakrishnan R, Nirmalan PK, Krishnadas R,
Thulasiraj RD, Tielsch JM, Katz J, et al. Glaucoma in a
rural population of southern India: the Aravind
Comprehensive Eye Survey. Ophthalmology
2003;110:1484–90.

Thomas R, Parikh R, George R, Kumar RS, Muliyil J.
Five-year risk of progression of ocular hypertension to
primary open angle glaucoma. A population-based
study. Indian J Ophthalmol 2003;51:329–33.

Latino
Quigley HA, West SK, Rodriguez J, Munoz B, Klein R,
Snyder R. The prevalence of glaucoma in a population-
based study of Hispanic subjects: Proyecto VER. Arch
Ophthalmol 2001;119:1819–26.

Varma R, Ying-Lai M, Francis BA, Nguyen BB, Deneen
J, Wilson MR, et al. Prevalence of open angle glaucoma
and ocular hypertension in Latinos: the Los Angeles
Latino Eye Study. Ophthalmology 2004;111:1439–48.

Varma R, Paz SH, Azen SP, Klein R, Globe D, Torres M,
et al. The Los Angeles Latino Eye Study: design,

Health Technology Assessment 2007; Vol. 11: No. 41

201

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.



methods, and baseline data. Ophthalmology
2004;111:1121–31.

West Indian
Hyman L, Wu S-Y, Connell AMS, Schachat A, Nemesure
B, Hennis A, et al. Prevalence and causes of visual
impairment in the Barbados Eye Study. Ophthalmology
2001;108:1751–6.

Leske MC, Connell AMS, Schachat AP, Hyman L. The
Barbados Eye Study: prevalence of open angle
glaucoma. Arch Ophthalmol 1994;112:821–9.

Leske CM, Connell AM, Hyman L, Schachat A. Risk
factors for open angle glaucoma: the Barbados Eye
Study. Arch Ophthalmol 1995;113:918-24.

Leske MC, Connell AMS, Wu S-Y, Hyman L, Schachat
AP. Distribution of intraocular pressure: the Barbados
Eye Study. Arch Ophthalmol 1997;115:1051–7.

Leske MC, Nemesure B, He Q, Wu SY, Fielding HJ,
Hennis A. Patterns of open angle glaucoma in the
Barbados Family Study. Ophthalmology 2001;
108:1015–22.

Leske MC, Connell AM, Wu SY, Nemesure B, Li X,
Schachat A, et al. The Barbados Eye Studies Group.
Incidence of open angle glaucoma: the Barbados Eye
Studies. Arch Ophthalmol 2001;119:89–95.

Leske MC, Wu SY, Nemesure B, Hennis A. Incident
open angle glaucoma and blood pressure. Arch
Ophthalmol 2002;120:954–9.

Leske MC, Wu SY, Hyman L, Nemesure B, Hennis A,
Schachat AP, et al. Four-year incidence of visual
impairment: Barbados Incidence Study of Eye Diseases.
Ophthalmology 2004;111:118–24.

Mason RP, Kosoko O, Wilson MR, Martone JF, Cowan
CL Jr, Gear JC, et al. National survey of the prevalence
and risk factors of glaucoma in St. Lucia, West Indies.
Part I. Prevalence findings. Ophthalmology 1989;
96:1363–8.

Nemesure B, He Q, Mendell N, Wu SY, Hejtmancik JF,
Hennis A. et al. Inheritance of open angle glaucoma in
the Barbados Family Study. Am J Med Genet 2001;
103:36–43.

Wilson MR, Kosoko O, Cowan Jr CL, Sample PA,
Johnson CA, Haynatzki G, et al. Progression of visual
field loss in untreated glaucoma patients and glaucoma
suspects in St. Lucia, West Indies. Am J Ophthalmol
2002;134:399–405.

Wu S-Y, Leske MC, Cristina MD. Associations with
intraocular pressure in the Barbados Eye Study. Arch
Ophthalmol 1997;115:1572–6.

Wu SY, Nemesure B, Leske MC. Observed versus
indirect estimates of incidence of open angle glaucoma.
Am J Epidemiol 2001;153:184–7.

No usable data
Bengtsson B. The prevalence of glaucoma. Br J
Ophthalmol 1981;65:46–9.

Blomdahl S, Calissendorff BM, Tengroth B, Wallin O.
Blindness in glaucoma patients. Acta Ophthalmol Scand
1997;75:589–91.

Buch H, Vinding T, Nielsen NV. Prevalence and causes
of visual impairment according to World Health
Organization and United States criteria in an aged,
urban Scandinavian population: the Copenhagen City
Eye Study. Ophthalmology 2001;108:2347–57.

Coulehan JL, Helzlsouer KJ, Rogers KD, Brown SI.
Racial differences in intraocular tension and glaucoma
surgery. Am J Epidemiol 1980;111:759–68.

Das BN, Thompson JR, Patel R, Rosenthal AR. The
prevalence of eye disease in Leicester: a comparison of
adults of Asian and European descent. J R Soc Med
1994;87:219–22.

Era P, Parssinen O, Gause-Nilsson I, Heikkinen E, Steen
B. Intraocular pressure in samples of elderly Finnish
and Swedish men and women. Acta Opthalmol 1994;
72:581–7.

Erie JC, Hodge DO, Gray DT. The incidence of primary
angle-closure glaucoma in Olmsted County, Minnesota.
Arch Ophthalmol 1997;115:177–81.

Graham PA. Screening for chronic glaucoma. Proc R Soc
Med 1966;59:1215–20.

Hourihan F, Mitchell P. Factors associated with use of
glaucoma medications in a population of older people:
the Blue Mountains Eye Study. Aust N Z J Opthalmol
1999;27:176–9.

Ivers RQ, Mitchell P, Cumming RG. Visual function
tests, eye disease and symptoms of visual disability: a
population-based assessment. Clin Exp Ophthamol
2000;28:41–7.

Kahn HA, Leibowitz HM, Ganley JP, Kini MM,
Colton T, Nickerson RS, et al. The Framingham Eye
Study. II. Association of ophthalmic pathology with
single variables previously measured in the Framingham
Heart Study. Am J Epidemiol 1977;106:33–41.

Kang JH, Pasquale LR, Rosner BA, Willett WC,
Egan KM, Faberowsk N, et al. Prospective study of
cigarette smoking and the risk of primary open angle
glaucoma. Arch Ophthalmol 2003;121:1762–8.

Klein BEK, Klein R, Knudtson MD. Intraocular pressure
and systemic blood pressure: longitudinal perspective:
the Beaver Dam Eye Study. Br J Ophthalmol
2005;89:284–7.

Kreuger DE, Milton RC, Maunder LR. The
Framingham Eye Study: introduction to the
monograph. Surv Ophthalmol 1980;24:614–29.

Lee DJ, Gomez-Marin O, Lam BL, Zheng DD.
Glaucoma and survival: the National Health Interview
Survey 1986–1994. Ophthalmology 2003;110:1476–83.

Appendix 5

202



Lindblom B, Thorburn W. Prevalence of visual field
defects due to capsular and simple glaucoma in
Halsingland, Sweden. Acta Opthalmol 1982;60:353–61.

Lindblom B, Thorburn W. Observed incidence of
glaucoma in Halsingland, Sweden. Acta Opthalmol
1984;62:217–22.

Massof RW. A model of the prevalence and incidence of
low vision and blindness among adults in the US. Optom
Vis Sci 2002;79:31–8.

van der Pols JC, Thompson JR, Bates CJ, Prentice A,
Finch S. Is the frequency of having an eye test associated
with socioeconomic factors? A national cross sectional
study in British elderly. J Epidemiol Community Health
1999;53:737–8.

Quigley HA, Varma R, Tielsch JM, Katz J, Sommer A,
Gilbert DL. The relationship between optic disc area
and open angle glaucoma: the Baltimore Eye Survey. J
Glaucoma 1999;8:347–52.

Rosenthal AR, Perkins ES. Family studies in glaucoma.
Br J Ophthalmol 1985;69:664–7.

Rubin GS, West SK, Munoz B, BandeenRoche K,
Zeger S, Schein O, et al. A comprehensive assessment of
visual impairment in a population of older Americans –
the SEE study. Invest Opthalmol Vis Sci 1997;38:557–68.

Sack J, Healey DL, de Graaf AP, Wilkinson RM,
Wilkinson CH, Barbour JM, et al. The problem of
overlapping glaucoma families in the Glaucoma
Inheritance Study in Tasmania (GIST). Ophthalmic Genet
1996;17:209–14.

Sloan FA, Brown DS, Carlisle ES, Ostermann J, Lee PP.
Estimates of incidence rates with longitudinal claims
data. Arch Ophthalmol 2003;121:1562–468.

Taylor HR, Livingston PM, Stanislavsky YL, McCarty
CA. Visual impairment in Australia: distance visual
acuity, near vision and visual field findings of the

Melbourne Visual Impairment Project. Am J Ophthalmol
1997;123:328–37.

Varma R, Tielsch JM, Quigley HA, Hilton SC, Katz J,
Spaeth GL, et al. Race-related, age-related, gender-
related, and refractive error-related differences in the
normal optic disc. Arch Ophthalmol 1994;112:1068–76.

Wolfs R, Borger PH, Ramrattan RS, Klaver CC,
Hulsman CAA, Hofman A, et al. Changing views on
open angle glaucoma: definitions and prevalences – the
Rotterdam Study. Invest Ophthalmol Vis Sci
2000;41:3309–21.

Yoshida M, Okada E, Mizuki N, Kokaze A, Sekine Y,
Onari M, et al. Age-specific prevalence of open angle
glaucoma and its relationship to refraction among more
than 60,000 asymptomatic Japanese subjects. J Clin
Epidemiol 2001;54:1151–8.

Other reasons

Aasved H, Hovding G. The Bergen Glaucoma Study:
diagnostic criteria, epidemiology, prognostic factors and
indications for treatment. Chibret Int J Ophthalmol
1987;5:4–19. (Fatally flawed.)

Johnson CA, Keltner JL. Incidence of visual field loss in
20,000 eyes and its relationship to driving performance.
Arch Ophthalmol 1983;101:371–5. (Number of eyes
reported.)

Klein BEK, Klein R, Moss SE. Incidence of self reported
glaucoma in people with diabetes mellitus. Br J
Ophthalmol 1997;81:743–7. (Self-reported.)

Martinez GS, Campbell AJ, Reinken J, Allan BC.
Prevalence of ocular disease in a population study of
subjects 65 years old and older. Am J Ophthalmol
1982;94:181–9. (Obsolete criteria used.)

Health Technology Assessment 2007; Vol. 11: No. 41

203

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.





Health Technology Assessment 2007; Vol. 11: No. 41

205

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 6

Characteristics of included studies: epidemiology 
review of open angle glaucoma



Appendix 6

206 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

A
nt

on
,

20
04

99

Se
go

vi
a 

St
ud

y

C
ou

nt
ry

:
Sp

ai
n

Ra
nd

om
ly

se
le

ct
ed

 in
 a

st
ra

tif
ie

d
m

an
ne

r
ac

co
rd

in
g 

to
ge

nd
er

 a
nd

ag
e 

gr
ou

p
fr

om
 t

he
 d

oo
r-

to
-d

oo
r 

ce
ns

us
in

 S
eg

ov
ia

 (A
)

51
0 

(8
9.

6%
)

11
10

/1
0 

(1
00

%
)

A
ny

 e
ye

 t
ha

t 
ha

d 
an

 o
pe

n 
an

gl
e,

 G
O

N
 a

nd
 g

la
uc

om
at

ou
s

vi
su

al
 fi

el
d 

in
 t

he
 a

bs
en

ce
 o

f a
ny

 id
en

tif
ia

bl
e 

ca
us

e 
of

 IO
P

el
ev

at
io

n 
or

 o
pt

ic
 n

er
ve

 d
am

ag
e 

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
Vi

su
al

 fi
el

ds
Su

pr
at

hr
es

ho
ld

 7
6-

po
in

t 
H

um
ph

re
y 

fie
ld

s,
 a

bn
or

m
al

 o
n

tw
o 

co
nt

ig
uo

us
 lo

ca
tio

ns
, w

en
t 

to
 a

 H
um

ph
re

y 
fu

ll-
th

re
sh

ol
d 

fie
ld

s.
 A

 G
VF

D
 w

as
 d

ef
in

ed
 a

s 
C

PS
D

 o
ut

sid
e

th
e 

95
%

 n
or

m
al

 li
m

its
 a

nd
/o

r 
a 

G
H

T
 o

ut
sid

e 
th

e 
99

%
no

rm
al

 li
m

its

O
pt

ic
 d

isc
St

er
eo

ph
ot

og
ra

ph
s 

w
ith

 T
op

co
n 

T
RL

 5
0X

 fu
nd

us
 c

am
er

a.
G

O
N

 w
as

 d
ef

in
ed

 a
s 

on
e 

or
 m

or
e 

of
 C

D
R

�
0.

9,
 c

up
di

sc
 a

sy
m

m
et

ry
 �

0.
3,

 r
im

 t
hi

nn
in

g,
 d

isc
 h

ae
m

or
rh

ag
e 

or
a 

ne
rv

e 
fib

re
 la

ye
r 

de
fe

ct
. T

w
o 

in
de

pe
nd

en
t 

ob
se

rv
er

s
ev

al
ua

te
d 

th
e 

op
tic

 d
isc

 p
ho

to
gr

ap
hs

 a
nd

 v
isu

al
 fi

el
ds

; a
n

ar
bi

te
r 

w
as

 c
on

su
lte

d 
in

 c
as

es
 o

f d
isa

gr
ee

m
en

t

IO
P

O
ne

 to
no

m
et

ry
 r

ea
di

ng
w

as
 p

er
fo

rm
ed

 b
ut

 w
as

re
pe

at
ed

 if
 it

 w
as

 ju
dg

ed
to

 b
e 

un
re

lia
bl

e 
or

 if
IO

P 
>

 2
1

m
m

H
g 

(A
)

Fa
m

ily
 h

ist
or

y
Fa

m
ily

 h
ist

or
ie

s 
of

gl
au

co
m

a 
w

er
e

re
co

rd
ed

 u
sin

g 
a

de
ta

ile
d 

qu
es

tio
nn

ai
re

du
rin

g 
an

 in
te

rv
ie

w
w

ith
 e

ac
h 

pe
rs

on
 (t

he
qu

es
tio

nn
ai

re
 in

cl
ud

ed
qu

es
tio

ns
 o

n 
di

ab
et

es
,

oc
ul

ar
 h

yp
er

te
ns

io
n 

an
d

ge
ne

ra
l (

B)

co
nt

in
ue

d

Ba
nk

es
,

19
68

64
,3

08

Be
df

or
d

G
la

uc
om

a
Su

rv
ey

C
ou

nt
ry

: U
K

A
fte

r 
a

pr
el

im
in

ar
y

pu
bl

ic
ity

ca
m

pa
ig

n,
ca

rd
s

re
qu

es
tin

g 
an

ap
po

in
tm

en
t

fo
r 

th
e 

te
st

s
w

er
e

di
st

rib
ut

ed
 t

o
pe

op
le

 o
ve

r
th

e 
ag

e 
of

 4
0

(B
)

Se
ve

n
ex

cl
ud

ed
be

ca
us

e
th

ey
 h

ad
kn

ow
n

gl
au

co
m

a

N
R

78
 (d

ea
th

,
re

m
ov

al
 fr

om
di

st
ric

t, 
an

d
pr

ef
er

en
ce

 fo
r

co
ns

ul
tin

g 
ow

n
op

ht
ha

lm
ol

og
ist

)

U
ns

ur
e 

on
w

hi
ch

 t
yp

e 
of

gl
au

co
m

a

A
 s

cr
ee

n 
po

sit
iv

e 
w

as
 o

ne
 o

f (
a)

 IO
P

�
 2

1,
 (b

) d
iff

er
en

ce
 o

f
IO

P 
of

 5
m

m
H

g 
be

tw
ee

n 
ey

es
, (

c)
 s

us
pi

ci
ou

s 
di

sc
s,

 
(d

) h
ist

or
y 

su
gg

es
tiv

e 
of

 a
ng

le
 c

lo
su

re
 o

r 
(e

) f
am

ily
 h

ist
or

y 
of

gl
au

co
m

a

O
AG

 d
ia

gn
os

is:
an

 o
cu

la
r 

te
ns

io
n 

of
 �

21
m

m
H

g 
by

ap
pl

an
at

io
n 

to
no

m
et

ry
 o

n 
tw

o 
or

 m
or

e 
oc

ca
sio

ns
,

gl
au

co
m

at
ou

s 
cu

pp
in

g 
of

 t
he

 d
isc

, a
nd

 v
isu

al
 fi

el
d 

de
fe

ct
s

ty
pi

ca
l o

f g
la

uc
om

a,
 a

nd
 w

ith
 n

o 
ev

id
en

ce
 o

f a
ng

le
 c

lo
su

re

Lo
w

-t
en

sio
n 

gl
au

co
m

a:
as

 fo
r 

O
A

G
, e

xc
ep

t 
IO

P 
pe

rs
ist

en
tly

<
21

 m
m

H
g 

by
 a

pp
la

na
tio

n 
to

no
m

et
ry

 (A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
(1

) O
nl

y 
sc

re
en

 p
os

iti
ve

s 
w

en
t 

on
 t

o 
fu

ll 
di

ag
no

st
ic

ex
am

in
at

io
n 

(v
er

ifi
ca

tio
n 

bi
as

)
(2

) L
ow

-t
en

sio
n 

gl
au

co
m

a 
an

d 
ch

ro
ni

c 
sim

pl
e 

gl
au

co
m

a
w

er
e 

jo
in

ed
 t

og
et

he
r 

fo
r 

an
al

ys
is 

pu
rp

os
es

(3
) V

isu
al

 fi
el

d 
w

as
 m

ea
su

re
d 

w
ith

 t
he

 G
lo

bu
ck

 s
em

i-
au

to
m

at
ic

 fi
el

d 
re

co
rd

er

IO
P

A
pp

la
na

tio
n 

to
no

m
et

ry
(t

hr
ee

 r
ea

di
ng

s 
on

 e
ac

h
ey

e)
 (A

)



Health Technology Assessment 2007; Vol. 11: No. 41

207

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

Be
ng

ts
so

n,
19

80
10

0,
30

9,
31

0

D
al

by
Po

pu
la

tio
n

Su
rv

ey

C
ou

nt
ry

:
Sw

ed
en

En
tir

e
po

pu
la

tio
n

lis
te

d 
in

 t
he

D
al

by
C

om
m

un
ity

C
ar

e 
ce

nt
re

 in
D

ec
em

be
r

19
76

 (A
)

O
ne

 (b
lin

d)
;

24 (s
ub

je
ct

ed
to

 a
nt

ig
la

u-
co

m
at

ou
s

th
er

ap
y)

15
11

 (7
8%

)
N

R
15

/3
9 

(3
8%

)

D
en

om
in

at
or

 is
un

cl
ea

r

O
pt

ic
 d

isc
 a

bn
or

m
al

iti
es

 (h
ae

m
or

rh
ag

es
, l

ar
ge

 c
up

s,
 r

im
no

tc
hi

ng
, v

er
tic

al
ly

 o
va

l c
up

s)
 w

er
e 

no
te

d 
by

op
ht

ha
lm

os
co

py
 p

lu
s 

as
so

ci
at

ed
 G

VF
D

. A
 G

VF
D

 w
as

de
fin

ed
 a

s 
a 

re
pe

at
ab

le
 v

isu
al

 fi
el

d 
de

fe
ct

 c
on

sis
te

nt
 w

ith
gl

au
co

m
a 

bu
t 

no
t 

ex
pl

ai
ne

d 
on

 o
th

er
 g

ro
un

ds

D
ia

gn
os

is 
w

as
 e

ith
er

 O
A

G
 o

r 
an

gl
e 

cl
os

ur
e 

gl
au

co
m

a 
(B

)

Bo
no

m
i,

20
01

20
,1

06
,3

11

Eg
na

–
N

eu
m

ar
kt

G
la

uc
om

a
St

ud
y

C
ou

nt
ry

: I
ta

ly

En
tir

e
po

pu
la

tio
n

ov
er

 4
0 

fr
om

th
e 

re
gi

st
er

of
fic

e 
(A

)

N
R

42
96

 (7
4%

)
N

R
94

/1
21

 (7
7.

6%
)

A
t 

le
as

t 
tw

o 
of

 t
he

 fo
llo

w
in

g:
IO

P 
�

 2
2 

m
m

H
g;

 g
la

uc
om

at
ou

s 
op

tic
 d

isc
 a

bn
or

m
al

iti
es

;
gl

au
co

m
at

ou
s 

vi
su

al
 fi

el
d 

ab
no

rm
al

iti
es

; o
pe

n 
an

d 
no

rm
al

ch
am

be
r 

an
gl

e.
 In

 t
hi

s 
ca

te
go

ry
 s

ub
je

ct
s 

w
ith

 c
ap

su
la

r
ps

eu
do

ex
fo

lia
tiv

e 
gl

au
co

m
a 

w
er

e 
al

so
 in

cl
ud

ed
. N

or
m

al
te

ns
io

n 
gl

au
co

m
a:

 g
la

uc
om

at
ou

s 
op

tic
 d

isc
 a

bn
or

m
al

iti
es

w
ith

 IO
P 

<
 2

2
m

m
H

g 
co

nf
irm

ed
 a

t 
th

e 
se

co
nd

 a
nd

 t
hi

rd
ex

am
in

at
io

ns
, a

nd
 o

pe
n 

ch
am

be
r 

an
gl

e 
(A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
(1

) S
cr

ee
ni

ng
 e

xa
m

in
at

io
n 

in
cl

ud
ed

 IO
P, 

su
pr

at
hr

es
ho

ld
fie

ld
s 

an
d 

op
tic

 d
isc

 e
va

lu
at

io
n 

by
 d

ire
ct

op
ht

ha
lm

os
co

py
(2

) L
ow

-p
re

ss
ur

e 
an

d 
hi

gh
-p

re
ss

ur
e 

gl
au

co
m

a 
w

er
e

jo
in

ed
 t

og
et

he
r 

fo
r 

an
al

ys
is 

pu
rp

os
es

 

Vi
su

al
 fi

el
d

Su
pr

at
hr

es
ho

ld
 p

er
im

et
ry

, H
um

ph
re

y 
th

re
sh

ol
d-

re
la

te
d

th
re

e-
zo

ne
 s

tr
at

eg
y,

 t
hr

ee
 o

r 
m

or
e 

co
nt

ig
uo

us
ly

 m
iss

ed
po

in
ts

 in
di

ca
te

d 
a 

VF
D

. V
FD

s 
w

er
e 

ve
rif

ie
d 

by
 fu

ll
th

re
sh

ol
d 

au
to

m
at

ed
 o

r 
G

ol
dm

an
n 

pe
rim

et
ry

. A
 G

VF
D

re
qu

ire
d 

ag
re

em
en

t 
be

tw
ee

n 
tw

o 
pe

rim
et

ry
 e

xp
er

ts

O
pt

ic
 d

isc
D

ila
te

d 
di

re
ct

 o
ph

th
al

m
os

co
py

. A
 C

D
R 

of
 �

0.
7,

 o
r

di
ffe

re
nc

e 
of

 �
0.

2 
be

tw
ee

n 
tw

o 
ey

es
, r

im
 n

ot
ch

in
g 

or
ha

em
or

rh
ag

e 
w

as
 c

on
sid

er
ed

 g
la

uc
om

at
ou

s

co
nt

in
ue

d



Appendix 6

208 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

C
ed

ro
ne

,
19

96
10

7

C
ou

nt
ry

: I
ta

ly
 To

ta
l

po
pu

la
tio

n
ov

er
 4

0
id

en
tif

ie
d 

by
 a

ho
us

e-
to

-
ho

us
e 

ce
ns

us
in

 P
on

za
 (A

)

70
 (m

ob
ili

ty
ha

nd
ic

ap
s

an
d 

di
d 

no
t

co
m

pl
et

e
ex

am
in

at
io

n)

10
34

(8
4.

3%
)

N
R

24
/2

6 
(9

2.
3%

)
Ty

pi
ca

l G
VF

D
 o

r 
a 

lo
ca

lis
ed

 s
en

sit
iv

ity
 d

ec
re

as
e 

�
6 

dB
 in

at
 le

as
t 

on
e 

lo
ca

tio
n 

of
 t

he
 c

en
tr

al
 1

0°
, t

w
o 

lo
ca

tio
ns

 o
f

th
e 

ce
nt

ra
l 2

0°
or

 t
hr

ee
 lo

ca
tio

ns
 o

f t
he

 c
en

tr
al

 3
0°

an
d 

at
le

as
t 

on
e 

of
 t

he
 fo

llo
w

in
g:

 IO
P 

>
 2

0
m

m
H

g;
 C

D
R 

�
 0

.5
or

 d
iff

er
en

ce
 in

 C
D

R 
0.

2 
(A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
A

 fu
ll-

fie
ld

 1
20

 s
cr

ee
ni

ng
 t

es
t 

of
 t

he
 H

um
ph

re
y 

fie
ld

an
al

ys
er

 a
nd

 a
 c

en
tr

al
 3

0-
2 

fu
ll 

th
re

sh
ol

d 
te

st
 w

er
e

pe
rf

or
m

ed
. D

ef
ec

tiv
e 

lo
ca

tio
ns

 w
er

e 
re

te
st

ed
 a

t 
th

e 
en

d
of

 e
ac

h 
ex

am
in

at
io

n 
by

 m
ea

ns
 o

f c
us

to
m

 g
rid

O
nl

y 
su

sp
ec

ts
 w

er
e 

re
fe

rr
ed

 fo
r 

de
fin

iti
ve

 d
ia

gn
os

is,
 b

ut
55

%
 o

f n
on

-s
us

pe
ct

 c
as

es
 w

er
e 

re
fe

rr
ed

 fo
r 

fu
ll

di
ag

no
st

ic
 t

es
tin

g 
to

 v
er

ify
 s

cr
ee

ni
ng

 s
ta

nd
ar

d

IO
P

A
ve

ra
ge

 o
f t

hr
ee

co
ns

ec
ut

iv
e 

re
ad

in
gs

 b
y

ap
pl

an
at

io
n 

to
no

m
et

ry
(A

)

C
of

fe
y,

19
93

10
8

C
ou

nt
ry

:
Ir

el
an

d

Ra
nd

om
sa

m
pl

e 
fr

om
th

e 
el

ec
to

ra
l

re
gi

st
er

 (A
)

N
in

e 
w

er
e

un
ab

le
 t

o
pe

rf
or

m
 a

vi
su

al
 fi

el
d

te
st

 b
ec

au
se

of
 p

oo
r

ac
ui

ty
 in

 o
ne

or
 b

ot
h 

ey
es

21
86

(9
9.

5%
)

N
R

12
/3

6 
(3

3.
3%

)
C

D
R 

>
 0

.5
; I

O
P 

>
 2

1 
m

m
H

g 
or

 <
21

m
m

H
g;

 a
nd

 w
he

n
at

 le
as

t 
tw

o 
qu

ad
ra

nt
s 

w
er

e 
in

vo
lv

ed
 a

nd
 t

he
 t

yp
ic

al
ar

cu
at

e 
sh

ap
e 

w
as

 o
bs

er
ve

d 
(A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
O

nl
y 

su
sp

ec
ts

 (5
5.

8%
 o

f t
he

 s
am

pl
e)

 h
ad

 
vi

su
al

 fi
el

ds
 t

es
te

d.
 C

en
tr

al
 v

isu
al

 fi
el

d 
an

al
ys

is 
us

in
g 

th
e

H
en

so
n 

C
FS

 2
00

0 
se

m
i-a

ut
om

at
ed

 p
er

im
et

er
 w

as
pe

rf
or

m
ed

 o
n 

bo
th

 e
ye

s 
of

 in
iti

al
ly

 o
ne

 in
 t

en
 a

nd
su

bs
eq

ue
nt

ly
 a

ll 
su

sp
ec

ts
 u

sin
g 

th
e 

13
2-

po
in

t 
te

st

IO
P

A
pp

la
na

tio
n 

to
no

m
et

ry
by

 G
ol

dm
an

n
to

no
m

et
er

 o
r 

Pe
rk

in
s

M
k2

 h
an

dh
el

d
ap

pl
an

at
io

n 
to

no
m

et
ry

(A
)

C
oo

pe
r,

19
86

10
1

C
ou

nt
ry

:
A

us
tr

al
ia

U
nc

le
ar

; a
ge

d
ov

er
 4

0 
or

an
yo

ne
 w

ho
re

po
rt

ed
 a

fa
m

ily
 h

ist
or

y
of

 g
la

uc
om

a
(B

)

N
R

N
R

N
R

N
R

Su
sp

ec
ts

:
C

D
R 

>
 0

.5
 in

 e
ith

er
 e

ye
 o

r 
as

ym
m

et
ry

 o
f >

0.
2 

be
tw

ee
n

th
e 

tw
o 

ey
es

, t
he

 le
ss

 c
up

pe
d 

di
sc

 b
ei

ng
 �

0.
4.

 
T

he
 fi

na
l d

ia
gn

os
is 

of
 t

he
 g

la
uc

om
as

 g
iv

en
 b

y 
th

e
op

ht
ha

lm
ol

og
ist

s 
w

as
 b

as
ed

 o
n 

th
ei

r 
ow

n 
cr

ite
ria

 a
nd

 m
ay

no
t 

fu
lfi

l a
ll 

th
e 

re
qu

ire
m

en
ts

 fo
r 

a 
tr

ue
 d

ia
gn

os
is 

in
 e

ac
h

ca
se

 (B
)

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

209

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

D
ie

le
m

an
s,

19
96

70
,7

1,
10

5,

12
4,

13
5,

31
2–

31
4

Ro
tt

er
da

m
St

ud
y

C
ou

nt
ry

: T
he

N
et

he
rla

nd
s

Ra
nd

om
ly

se
le

ct
io

n 
fr

om
th

e 
re

gi
st

er
of

fic
e,

 b
ut

in
vi

ta
tio

ns
 t

o
pa

rt
ic

ip
at

e
w

er
e 

se
nt

ac
co

rd
in

g 
to

th
ei

r 
po

st
co

de
(A

)

N
R

30
62

 (7
2%

)
Fo

r 
tw

o
pa

tie
nt

s 
w

ho
ha

d 
de

m
en

tia
,

a 
re

lia
bl

e
G

ol
dm

an
n

vi
su

al
 fi

el
d

co
ul

d 
no

t 
be

m
ad

e

18
/3

4 
(5

2.
9%

)
Pr

es
en

ce
 o

f G
VF

D
 o

n 
gl

au
co

m
a 

pe
rim

et
ry

 c
om

bi
ne

d 
w

ith
ei

th
er

 a
 V

C
D

R 
�

 0
.5

 o
r 

a 
di

ffe
re

nc
e 

in
 V

C
D

R 
of

 �
0.

2,
 o

r
an

 IO
P 

>
 2

1
m

m
H

g 
w

ith
 o

pe
n 

or
 n

or
m

al
 c

ha
m

be
r 

an
gl

es
(A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
Sc

re
en

in
g 

ex
am

in
at

io
n:

 2
4-

2 
th

re
sh

ol
d 

fie
ld

s,
 d

ire
ct

op
ht

ha
lm

os
co

py
. C

on
fir

m
at

or
y 

di
ag

no
sis

 o
n 

ab
no

rm
al

 o
r

un
re

lia
bl

e 
24

-2
 b

y 
G

ol
dm

an
n 

pe
rim

et
ry

Vi
su

al
 fi

el
d

T
he

 2
4-

2 
te

st
 p

oi
nt

s 
of

 t
he

 H
um

ph
re

y 
pe

rim
et

er
 w

er
e

te
st

ed
 a

s 
a 

su
pr

at
hr

es
ho

ld
 t

es
t 

in
 a

ll 
pe

op
le

. T
hr

ee
 o

r
m

or
e 

co
nt

ig
uo

us
ly

 m
iss

ed
 p

oi
nt

s 
on

 t
he

 s
cr

ee
ni

ng
 t

es
t

w
er

e 
ta

ke
n 

as
 a

n 
in

di
ca

tio
n 

of
 a

 v
isu

al
 fi

el
d 

de
fe

ct

IO
P

IO
P 

w
as

 m
ea

su
re

d 
w

ith
G

AT
 a

nd
 t

he
 m

ed
ia

n
th

re
e 

co
ns

ec
ut

iv
e

m
ea

su
re

m
en

ts
 w

er
e

ta
ke

n 
(A

)

Fa
m

ily
 h

ist
or

y
Fi

rs
t-

de
gr

ee
 r

el
at

iv
es

 o
f

pa
tie

nt
s 

(g
la

uc
om

a)
 a

nd
co

nt
ro

ls 
(n

o 
gl

au
co

m
a)

w
er

e 
in

vi
te

d 
fo

r 
te

st
in

g
(A

)

D
ia

be
te

s
N

ew
ly

 d
ia

gn
os

ed
di

ab
et

es
 m

el
lit

us
 w

as
co

ns
id

er
ed

 t
o 

be
pr

es
en

t 
if 

th
e 

ra
nd

om
se

ru
m

 g
lu

co
se

 le
ve

l o
r

th
e 

se
ru

m
 g

lu
co

se
le

ve
l2

 h
ou

rs
 a

fte
r 

a
no

n-
fa

st
in

g 
gl

uc
os

e 
lo

ad
(7

5
g)

 w
as

 
>

11
.0

m
m

ol
 l–1

(A
)

Ra
ce

98
%

 o
f p

ar
tic

ip
an

ts
w

er
e 

w
hi

te

Ag
e

72
.3

 (6
.5

 y
ea

rs
), 

m
ea

n
ag

e 
(S

D
) o

f p
eo

pl
e 

w
ith

de
fin

ite
 O

A
G

co
nt

in
ue

d



Appendix 6

210 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

Ek
st

ro
m

,
19

96
10

9,
17

1

T
ie

rp
G

la
uc

om
a

Su
rv

ey
 

C
ou

nt
ry

:
Sw

ed
en

Pa
rt

ic
ip

an
ts

w
er

e 
in

vi
te

d
by

 le
tt

er
 fr

om
tw

o 
lis

ts
 o

f
el

ig
ib

le
re

sid
en

ts
 a

ge
d

be
tw

ee
n 

65
an

d 
74

 (A
)

23
 (d

ea
th

or
m

ov
ed

ou
t 

of
 t

he
ar

ea
); 

th
re

e
(p

at
ie

nt
s

un
de

rg
oi

ng
O

A
G

tr
ea

tm
en

t
bu

t 
di

d 
no

t
m

ee
t

di
ag

no
st

ic
cr

ite
ria

)

76
0 

(9
0.

7%
)

N
R

25
/4

5 
(5

5.
5%

)
C

hr
on

ic
 s

im
pl

e 
gl

au
co

m
a 

an
d 

ca
ps

ul
ar

 g
la

uc
om

a 
w

er
e

de
fin

ed
 a

s 
O

A
G

, i
.e

. n
o 

sig
ns

 o
f a

ng
le

 c
lo

su
re

 o
r

se
co

nd
ar

y 
gl

au
co

m
a.

 A
 g

la
uc

om
at

ou
s 

op
tic

 d
isc

 w
as

de
ci

de
d 

if 
th

er
e 

w
as

 (a
) n

ot
ch

in
g 

or
 r

im
 p

al
lo

r, 
(b

)
sa

uc
er

isa
tio

n,
 o

r 
(c

) a
sy

m
m

et
ry

 b
et

w
ee

n 
ey

es
. A

re
pr

od
uc

ib
le

 V
FD

 c
on

sis
te

nt
 w

ith
 g

la
uc

om
a 

an
d 

no
t

ex
pl

ai
ne

d 
on

 o
th

er
 g

ro
un

ds
 w

ith
 a

ut
om

at
ed

 p
er

im
et

ry
(C

om
pe

te
r)

 u
sin

g 
th

e 
sc

re
en

in
g 

pr
og

ra
m

m
e 

or
 t

he
th

re
sh

ol
d 

pr
og

ra
m

m
e

N
T

G
 w

as
 d

ef
in

ed
 a

s 
a 

va
rie

ty
 o

f O
A

G
 h

av
in

g 
no

 m
or

e
th

an
 o

ne
 r

ea
di

ng
 �

21
 a

nd
 n

on
e 

>
24

m
m

H
g.

 F
or

 a
na

ly
sis

O
A

G
 is

 g
ro

up
ed

 w
ith

 N
T

G
 (A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
 

Sc
re

en
in

g 
ex

am
in

at
io

n:
 IO

P, 
sli

t-
la

m
p 

bi
om

ic
ro

sc
op

y,
 a

nd
go

ni
sc

op
y 

an
d 

C
om

pe
te

r 
fie

ld
s.

 P
os

iti
ve

s 
w

en
t 

on
 fo

r
fo

llo
w

-u
p 

an
d 

de
fin

iti
ve

 d
ia

gn
os

is 
as

 p
ro

sp
ec

tiv
e 

co
ho

rt
st

ud
y

Vi
su

al
 fi

el
ds

A
 V

FD
 w

as
 d

ef
in

ed
 a

s 
th

e 
oc

cu
rr

en
ce

 in
 t

w
o 

co
ns

ec
ut

iv
e

ex
am

in
at

io
ns

 o
f o

ne
 o

r 
m

or
e 

ab
no

rm
al

 t
es

t 
po

in
ts

 o
ut

sid
e

th
e 

bl
in

d 
sp

ot
, a

n 
ab

no
rm

al
 p

oi
nt

 b
ei

ng
 �

12
dB

 r
el

at
iv

e
to

 t
he

 t
hr

es
ho

ld
 v

al
ue

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

211

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

El
lis

, 2
00

010
2

C
ou

nt
ry

: U
K

To
ta

l
po

pu
la

tio
n

ov
er

 4
0

re
gi

st
er

ed
 w

ith
a 

G
P 

in
 t

he
Ta

ys
id

e 
re

gi
on

(A
)

24
36

(p
re

va
le

nt
gl

au
co

m
a

or
 t

re
at

ed
O

H
T

)

N
R

N
R

N
R

C
as

es
 w

er
e 

id
en

tif
ie

d 
fr

om
 t

he
 M

ed
ic

in
es

 m
on

ito
rin

g
da

ta
ba

se
 in

 T
ay

sid
e 

(M
EM

O
). 

A
 d

at
ab

as
e 

de
fin

iti
on

 fo
r

gl
au

co
m

a 
or

 t
re

at
ed

 O
H

T
 w

as
 u

se
d 

in
 w

hi
ch

 a
 c

as
e 

w
as

de
fin

ed
 a

s 
an

y 
pa

tie
nt

 w
ith

in
 t

he
 d

ia
be

tic
 a

nd
 n

on
-d

ia
be

tic
co

ho
rt

s 
w

ho
 h

ad
 e

ith
er

 (1
) a

n 
op

er
at

io
n 

or
 la

se
r

pr
oc

ed
ur

e 
in

te
nd

ed
 t

o 
re

du
ce

 IO
P 

in
 a

 T
ay

sid
e 

ho
sp

ita
l,

or
 (2

) e
nc

as
he

d 
pr

es
cr

ip
tio

ns
 fo

r 
pr

es
su

re
-lo

w
er

in
g

m
ed

ic
at

io
n 

be
fo

re
 o

r 
du

rin
g 

th
e 

st
ud

y 
pe

rio
d

Ca
se

-n
ot

e 
re

vie
w

Si
gn

ifi
ca

nt
 d

isc
 c

up
pi

ng
 w

ith
 m

at
ch

in
g 

fie
ld

 d
ef

ec
t 

(a
t 

le
as

t
ar

cu
at

e 
or

 n
as

al
 s

te
p)

 in
 t

he
 w

or
se

 e
ye

 r
eg

ar
dl

es
s 

of
pr

es
en

tin
g 

pr
es

su
re

 t
ak

en
 fr

om
 c

as
e 

re
co

rd
s;

ph
ot

og
ra

ph
s 

w
er

e 
no

t 
av

ai
la

bl
e 

(B
)

D
ia

be
te

s
A

sc
er

ta
in

m
en

t 
of

di
ab

et
es

 w
as

 a
ch

ie
ve

d
us

in
g 

th
e 

D
ia

be
te

s 
A

ud
it

Re
se

ar
ch

 in
 T

ay
sid

e
St

ud
y 

(D
A

RT
S)

D
A

RT
S:

 m
ul

tip
le

 s
ou

rc
e

el
ec

tr
on

ic
 c

ap
tu

re
te

ch
ni

qu
es

 a
re

 u
se

d 
to

re
co

rd
 in

fo
rm

at
io

n
re

la
tin

g 
to

 d
ia

be
te

s
fr

om
 e

ig
ht

 in
de

pe
nd

en
t

da
ta

 s
ou

rc
es

 (e
.g

.
ho

sp
ita

l a
dm

iss
io

ns
,

re
gi

on
al

 b
io

ch
em

ist
ry

da
ta

ba
se

, c
om

m
un

ity
pr

es
cr

ip
tio

ns
, p

rim
ar

y
ca

re
 d

at
a)

. C
as

e-
no

te
re

vi
ew

 h
as

de
m

on
st

ra
te

d 
D

A
RT

S
to

 h
av

e 
se

ns
iti

vi
ty

 a
nd

po
sit

iv
e 

pr
ed

ic
tiv

e 
va

lu
e

of
 9

6%
 a

nd
 9

5%
,

re
sp

ec
tiv

el
y,

 fo
r 

th
e

di
ag

no
sis

 o
f d

ia
be

te
s 

(A
)

co
nt

in
ue

d



Appendix 6

212 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

G
ib

so
n,

19
85

10
3

C
ou

nt
ry

: U
K

Ra
nd

om
sa

m
pl

e 
of

pe
op

le
 o

ve
r

75
fr

om
 

12
-d

oc
to

r
ge

ne
ra

l
pr

ac
tic

e 
(A

)

N
R

48
4 

(7
1.

5%
)

N
R

10
/3

2 
(3

1%
)

Su
sp

ec
ts

 w
er

e 
re

fe
rr

ed
 fo

r 
fu

ll 
op

ht
ha

lm
ic

 e
xa

m
in

at
io

n 
if

al
l o

f (
a)

 s
us

pe
ct

 g
la

uc
om

at
ou

s 
ch

an
ge

 o
n

op
ht

ha
lm

os
co

py
, (

b)
 IO

P 
>

 2
1 

m
m

H
g,

 (c
) o

pe
n 

an
gl

es
w

er
e 

id
en

tif
ie

d 
by

 t
he

 s
cr

ee
ni

ng
 e

xa
m

in
at

io
n.

 
O

A
G

 d
ia

gn
os

is:
 A

ll 
of

 t
he

 fo
llo

w
in

g:

(a
) G

la
uc

om
at

ou
s 

cu
pp

in
g 

of
 t

he
 o

pt
ic

 d
isc

, d
ef

in
ed

 a
s

C
D

R 
�

 0
.5

 o
r 

th
e 

pr
es

en
ce

 o
f n

ot
ch

in
g 

of
 t

he
 n

eu
ra

l
rim

, o
r 

as
ym

m
et

ry
 o

f t
he

 o
pt

ic
 d

isc
s

(b
) I

O
P 

by
 a

pp
la

na
tio

n 
to

no
m

et
ry

 >
21

 m
m

H
g.

 In
cl

ud
ed

in
 t

hi
s 

gr
ou

p 
ar

e 
th

os
e 

su
bj

ec
ts

 w
ho

se
 IO

P 
w

er
e

kn
ow

n 
to

 h
av

e 
be

en
 in

 t
hi

s 
ra

ng
e 

at
 h

os
pi

ta
l v

isi
ts

(c
) A

n 
op

en
 a

nt
er

io
r 

ch
am

be
r 

an
gl

e 
as

 ju
dg

ed
 b

y 
th

e
m

et
ho

d 
of

 H
er

ic
k 

an
d 

Sc
ha

ffe
ra

(d
) I

f t
he

 a
bo

ve
 c

rit
er

ia
 w

er
e 

m
et

, a
 r

ep
ea

t 
op

ht
ha

lm
ic

ex
am

in
at

io
n 

in
cl

ud
in

g 
G

ol
dm

an
n 

pe
rim

et
ry

 w
as

pe
rf

or
m

ed
. G

la
uc

om
at

ou
s 

fie
ld

 d
ef

ec
ts

 w
er

e
co

ns
id

er
ed

 a
s 

ba
rin

g 
of

 t
he

 b
lin

d 
sp

ot
, a

rc
ua

te
sc

ot
om

a,
 p

ar
ac

en
tr

al
 s

co
to

m
a,

 n
as

al
 s

te
p 

an
d

ad
va

nc
ed

 fi
el

d 
lo

ss

A
 d

ia
gn

os
is 

of
 lo

w
-t

en
sio

n 
gl

au
co

m
a 

w
as

 m
ad

e 
if 

(b
) w

as
no

t 
pr

es
en

t 
(B

)

co
nt

in
ue

d

a
va

n 
H

er
ic

k 
W

, S
ha

ffe
r 

RN
. A

m
 J 

O
pt

ha
lm

ol
19

69
;6

8:
62

6–
9.

 



Health Technology Assessment 2007; Vol. 11: No. 41

213

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

G
ro

du
m

,
20

02
26

,2
8,

12
8,

31
5,

31
6

M
al

m
o 

Ey
e

Su
rv

ey

A
ll 

po
pu

la
tio

n
be

tw
ee

n 
19

18
an

d 
19

39
 w

er
e

of
fe

re
d 

a 
fr

ee
ey

e
ex

am
in

at
io

n,
ex

ce
pt

 fo
r

pe
op

le
 w

ho
ha

d 
be

en
 s

ee
n

by
 t

he
 e

ye
de

pa
rt

m
en

t 
a

ye
ar

 e
ar

lie
r

(t
he

re
fo

re
ex

cl
ud

ed
) (

A
)

30
 e

xc
lu

de
d

fr
om

 t
he

IO
P 

an
al

ys
is

32
,9

18
(7

7%
)

N
R

40
2/

32
,9

18
(1

.2
%

)
Po

sit
iv

e 
sc

re
en

 if
 o

ne
 o

r 
m

or
e 

of
 t

he
 fo

llo
w

in
g:

IO
P 

>
 2

5
m

m
H

g;
 V

C
D

R,
 lo

ca
lis

ed
 n

ar
ro

w
in

g 
of

 t
he

 o
pt

ic
di

sc
 r

im
; o

r 
lo

ca
lis

ed
 n

er
ve

 fi
br

e 
la

ye
r 

de
fe

ct
s 

or
 fa

m
ily

hi
st

or
y 

of
 g

la
uc

om
a 

in
 a

t 
le

as
t 

on
e 

fir
st

-d
eg

re
e 

re
la

tiv
e.

G
la

uc
om

a 
su

sp
ec

ts
 u

nd
er

w
en

t 
fu

ll 
th

re
sh

ol
d 

(H
um

ph
re

y)
vi

su
al

 fi
el

d 
te

st
in

g.
 G

la
uc

om
a 

di
ag

no
sis

 b
as

ed
 o

n
re

pe
at

ab
le

 V
FD

 c
om

pa
ra

bl
e 

w
ith

 g
la

uc
om

a 
an

d 
no

t
ex

pl
ai

ne
d 

by
 o

th
er

 c
au

se
s 

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
So

m
e 

ve
rif

ic
at

io
n 

bi
as

 in
 t

ha
t 

on
ly

 s
cr

ee
n 

po
sit

iv
es

 h
ad

 fu
ll

di
ag

no
st

ic
 a

ss
es

sm
en

t

Vi
su

al
 fi

el
ds

 
Vi

su
al

 fi
el

d 
te

st
 r

es
ul

ts
 w

er
e 

cl
as

sif
ie

d 
w

ith
 t

he
 G

H
T.

Pa
tie

nt
s 

w
ith

 G
H

T
 r

es
ul

ts
 o

ut
sid

e 
no

rm
al

 li
m

its
 o

r
bo

rd
er

lin
e 

w
er

e 
re

-e
xa

m
in

ed
 w

he
ne

ve
r 

po
ss

ib
le

 a
t 

a
se

co
nd

 v
isi

t 
1 

or
 2

 w
ee

ks
 la

te
r

O
pt

ic
 d

isc
 

A
t 

sc
re

en
in

g 
on

e 
sin

gl
e 

pi
ct

ur
e 

af
te

r 
pu

pi
l d

ila
tio

n 
us

in
g

th
e 

no
n-

m
yd

ria
tic

 c
am

er
a;

 p
ho

to
gr

ap
hs

 w
er

e 
ev

al
ua

te
d

by
 a

 s
in

gl
e 

ex
am

in
er

IO
P

A
pp

la
na

tio
n 

to
no

m
et

ry
(b

ut
 s

om
e 

w
er

e
ex

am
in

ed
 w

ith
 S

ch
io

tz
to

no
m

et
ry

) (
B)

D
ia

be
te

s
Po

sit
iv

e 
an

sw
er

s
pr

ov
id

ed
 b

y 
pa

rt
ic

ip
an

ts
w

ith
 a

nd
 w

ith
ou

t
gl

au
co

m
a 

(B
)

H
ill

er
,

19
99

22
,1

21
,1

23
,

31
7–

31
9

Fr
am

in
gh

am
Ey

e 
St

ud
y

C
ou

nt
ry

:
U

SA

Pa
rt

ic
ip

an
ts

fr
om

 t
he

Fr
am

in
gh

am
H

ea
rt

 S
tu

dy
w

er
e 

as
ke

d 
to

pa
rt

ic
ip

at
e 

by
le

tt
er

 (A
)

N
R

26
75

 (6
7%

)
N

R
N

R
A

ny
 o

f: 
(1

) a
 d

ef
in

ite
 h

ist
or

y 
of

 g
la

uc
om

a,
 (2

) a
ve

ra
ge

 o
f

th
re

e 
IO

P 
re

ad
in

gs
 �

22
, (

3)
 a

ve
ra

ge
 IO

P 
di

ffe
rin

g
be

tw
ee

n 
ey

es
 �

3 
m

m
H

g 
w

ith
 h

ig
he

r 
ey

e 
ha

vi
ng

 �
16

, 
(4

) C
D

R 
di

ffe
rin

g 
be

tw
ee

n 
ey

es
 b

y 
�

0.
2 

in
 e

ith
er

 e
ye

,
an

d 
(5

) C
D

R 
in

 e
ith

er
 a

xi
s 

�
0.

5 
in

 e
ith

er
 e

ye
 (A

), 
pl

us
vi

su
al

 fi
el

d 
lo

ss

Ad
di

tio
na

l i
nf

or
m

at
io

n:
O

nl
y 

su
sp

ec
ts

 o
n 

sc
re

en
 h

ad
 v

isu
al

 fi
el

d,
 t

hu
s 

m
ay

 b
e

ve
rif

ic
at

io
n 

bi
as

Vi
su

al
 fi

el
d 

w
as

 t
es

te
d 

w
ith

 t
he

 G
ol

dm
an

n 
pe

rim
et

er
ac

co
rd

in
g 

to
 a

 m
od

ifi
ca

tio
n 

of
 A

rm
al

y’
s 

sc
re

en
in

g
te

ch
ni

qu
e 

fo
r 

gl
au

co
m

a

co
nt

in
ue

d



Appendix 6

214 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

H
ol

lo
w

s,
19

66
21

,3
20

C
ou

nt
ry

:
U

SA

M
RC

 c
en

su
s;

en
tir

e
po

pu
la

tio
n

ov
er

 4
0 

an
d

yo
un

ge
r 

th
an

75
 (A

)

N
R

42
31

(9
1.

9%
)

N
R

14
/2

0 
(7

0%
)

Ch
ro

ni
c 

sim
pl

e 
gl

au
co

m
a

O
ne

 o
r 

bo
th

 e
ye

s 
in

ci
de

nc
e 

of
: g

la
uc

om
at

ou
s 

cu
pp

in
g 

of
th

e 
op

tic
 d

isc
, V

FD
s,

 IO
P 

kn
ow

n 
to

 h
av

e 
be

en
>

21
m

m
H

g,
 a

nd
 a

n 
an

te
rio

r 
ch

am
be

r 
an

gl
e 

fr
ee

 o
f

ab
no

rm
al

 m
es

od
er

m
 a

nd
 u

no
bs

tr
uc

te
d 

by
 t

he
 r

oo
t 

of
 t

he
iri

s

Lo
w

-t
en

sio
n 

gl
au

co
m

a 
O

ne
 o

r 
bo

th
 e

ye
s 

in
ci

de
nc

e 
as

 a
bo

ve
 w

ho
se

 p
re

ss
ur

e 
on

fir
st

 e
xa

m
in

at
io

n 
w

as
 <

21
 m

m
H

g 
w

ith
 b

ot
h 

G
ol

dm
an

n
an

d 
Sc

hi
ot

z 
to

no
m

et
ry

 in
 t

he
 e

ye
 o

r 
ey

es
 c

on
ce

rn
ed

. I
n

ad
di

tio
n,

 s
ub

se
qu

en
t 

re
ad

in
gs

 d
id

 n
ot

 e
qu

al
 o

r 
ex

ce
ed

21
m

m
H

g 
on

 a
ny

 o
cc

as
io

n 
(A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
T

he
se

 t
w

o 
w

er
e 

jo
in

ed
 t

og
et

he
r 

fo
r 

an
al

ys
is 

pu
rp

os
es

Jo
na

ss
on

,
19

87
11

7

C
ou

nt
ry

:
Ic

el
an

d

Po
pu

la
tio

n
ce

ns
us

 1
98

2;
en

tir
e

po
pu

la
tio

n
ov

er
 4

3 
ye

ar
s

(A
)

N
R

75
1 

(8
1.

2%
)

N
R

U
nc

le
ar

Sa
m

e 
cr

ite
ria

 a
s 

us
ed

 in
 t

he
 F

ra
m

in
gh

am
 S

tu
dy

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

215

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

Jo
na

ss
on

,
20

03
11

0

Re
yk

ja
vi

k 
Ey

e
St

ud
y

C
ou

nt
ry

:
Ic

el
an

d

Ra
nd

om
sa

m
pl

e 
us

in
g

th
e 

na
tio

na
l

po
pu

la
tio

n
ce

ns
us

 (A
)

N
R

10
45

(7
5.

8%
)

N
R

25
/4

2 
(5

9.
5%

)
O

ne
 o

f t
he

 fo
llo

w
in

g:
(1

) S
tr

uc
tu

ra
l a

nd
 fu

nc
tio

na
l e

vi
de

nc
e:

 t
w

o 
ou

t 
of

 t
hr

ee
 o

f
th

e 
fo

llo
w

in
g 

cr
ite

ria
 w

ith
 G

VF
D

:
(a

) V
C

D
R 

�
 9

7t
h 

pe
rc

en
til

e 
(>

0.
7)

(b
) f

oc
al

 g
la

uc
om

at
ou

s 
di

sc
 c

ha
ng

e 
(d

isc
 h

ae
m

or
rh

ag
e,

no
tc

h 
of

 t
he

 N
RR

, m
ar

ke
d 

slo
pi

ng
 o

f r
im

 t
iss

ue
,

na
rr

ow
es

t 
re

m
ai

ni
ng

 r
im

 o
f 0

.1
 d

isc
 d

ia
m

et
er

 o
r

le
ss

)
(c

) C
D

R 
as

ym
m

et
ry

 �
97

.5
th

 p
er

ce
nt

ile
 (>

0.
2)

(2
) S

tr
uc

tu
ra

l e
vi

de
nc

e 
on

ly
 w

ith
 u

np
ro

ve
d 

fie
ld

 lo
ss

: t
w

o
ou

t 
of

 t
hr

ee
 o

f t
he

 fo
llo

w
in

g 
cr

ite
ria

:
(a

) s
am

e 
as

 a
bo

ve
 e

xc
ep

t 
(>

0.
8)

(b
) s

am
e 

as
 a

bo
ve

 
(c

) s
am

e 
as

 a
bo

ve
 e

xc
ep

t 
(�

0.
3)

(3
) O

pt
ic

 d
isc

 n
ot

 s
ee

n,
 n

o 
fie

ld
 t

es
t. 

O
ne

 o
f t

he
fo

llo
w

in
g:

(a
) V

A
 <

 3
/6

0 
an

d 
IO

P 
>

 9
9.

5t
h 

pe
rc

en
til

e;
(b

) V
A

 <
 3

/6
0 

an
d 

th
e 

ey
e 

sh
ow

s 
ev

id
en

ce
 o

f
gl

au
co

m
a 

fil
te

rin
g 

su
rg

er
y 

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
 

T
he

 s
cr

ee
ni

ng
 e

xa
m

in
at

io
n 

in
cl

ud
ed

 a
ir 

pu
ff 

to
no

m
et

ry
(m

ea
n 

of
 t

hr
ee

 m
ea

su
re

m
en

ts
), 

ph
ot

og
ra

ph
y 

of
 a

nt
er

io
r

se
gm

en
t, 

sli
t-

la
m

p 
bi

om
ic

ro
sc

op
y 

w
ith

 fu
nd

us
ex

am
in

at
io

n 
w

ith
 t

he
 7

8D
 le

ns
, a

nd
 s

im
ul

ta
ne

ou
s

st
er

eo
ph

ot
og

ra
ph

y.
 G

la
uc

om
a 

su
sp

ec
ts

 w
er

e 
re

fe
rr

ed
 fo

r
au

to
m

at
ed

 fu
ll 

th
re

sh
ol

d 
fie

ld
s 

(O
ct

op
us

 G
1X

), 
th

us
 t

he
re

m
ay

 b
e 

ve
rif

ic
at

io
n 

bi
as

co
nt

in
ue

d



Appendix 6

216 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

K
le

in
,

19
92

65
,1

11
,1

31
,

13
2,

32
1–

32
6

Be
av

er
 D

am
Ey

e 
St

ud
y

C
ou

nt
ry

:
U

SA

To
ta

l
po

pu
la

tio
n

ag
ed

 4
3–

84
fr

om
 a

 p
riv

at
e

ce
ns

us
 (A

)

N
R

49
26

(8
3.

14
%

)
N

R
94

/1
04

 (9
0.

3%
)

Tw
o 

of
 t

he
 t

hr
ee

 fo
llo

w
in

g 
cr

ite
ria

:
(1

) V
FD

 c
om

pa
tib

le
 w

ith
 d

ia
gn

os
is 

of
 g

la
uc

om
a

(2
) C

D
R 

>
 0

.8
 o

r 
di

ffe
re

nc
e 

in
 C

D
R 

of
 0

.2
 in

 t
he

 in
vo

lv
ed

ey
e

(3
) I

O
P 

�
 2

2 
in

 t
he

 in
vo

lv
ed

 e
ye

Lo
w

-t
en

sio
n 

gl
au

co
m

a 
w

as
 d

ef
in

ed
 b

y 
th

e 
sa

m
e 

vi
su

al
fie

ld
 a

nd
 C

D
R 

cr
ite

ria
 a

s 
fo

r 
de

fin
ite

 g
la

uc
om

a 
bu

t 
in

 t
he

ab
se

nc
e 

of
 IO

P 
>

 2
1 

m
m

H
g 

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
T

he
se

 t
w

o 
ca

te
go

rie
s 

w
er

e 
jo

in
ed

 t
og

et
he

r 
fo

r 
an

al
ys

is
pu

rp
os

es

Vi
su

al
 fi

el
d

T
hr

es
ho

ld
-r

el
at

ed
 s

up
ra

th
re

sh
ol

d 
st

at
ic

 p
er

im
et

ry
 u

sin
g

m
ul

tip
le

 s
tim

ul
us

 p
at

te
rn

s 
(H

en
so

n)
. A

ny
 p

oi
nt

 m
iss

ed
tw

ic
e 

on
 t

hr
ee

 a
tt

em
pt

s 
w

as
 a

 c
on

fir
m

ed
 m

iss
. P

eo
pl

e
w

ith
 a

 c
on

fir
m

ed
 m

iss
 u

nd
er

w
en

t 
a 

13
2-

po
in

t 
fie

ld
. T

he
fie

ld
 r

es
ul

ts
 w

er
e 

gr
ad

ed
 b

y 
gl

au
co

m
a 

ex
pe

rt
s,

 m
as

ke
d 

to
ot

he
r 

cl
in

ic
al

 fi
nd

in
gs

 a
nd

 e
ac

h 
ot

he
r’

s 
gr

ad
in

g

O
pt

ic
 d

isc
 a

ss
es

sm
en

t
D

ila
te

d 
st

er
eo

sc
op

ic
 p

ho
to

gr
ap

hy
. G

ra
di

ng
 o

f t
he

 o
pt

ic
di

sc
s 

an
d 

ph
ot

og
ra

ph
s 

w
as

 t
o 

a 
st

an
da

rd
ise

d 
pr

ot
oc

ol

IO
P

A
pp

la
na

tio
n 

to
no

m
et

ry
(A

)

M
yo

pi
a

St
an

da
rd

ise
d 

re
fr

ac
tio

n
us

in
g 

an
 a

ut
or

ef
ra

ct
or

.
M

yo
pi

a 
w

as
 d

ef
in

ed
 a

s 
a

sp
he

ric
al

 e
qu

iv
al

en
t 

of
–1

 D
 o

r 
le

ss
 (A

)

D
ia

be
te

s
T

he
 p

re
se

nc
e 

of
di

ab
et

es
 w

as
 d

ef
in

ed
 a

s
a 

hi
st

or
y 

of
 d

ia
be

te
s

tr
ea

te
d 

w
ith

 in
su

lin
 o

r
or

al
 h

yp
og

ly
ca

em
ic

ag
en

ts
 o

r 
H

BA
IC

>
2 

SD
ab

ov
e 

th
e 

m
ea

n 
fo

r 
th

e
re

le
va

nt
 a

ge
–g

en
de

r
gr

ou
p 

an
d 

or
 a

 b
lo

od
su

ga
r 

>
11

.1
 m

m
ol

 l–1

(A
)

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

217

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

Ko
zo

bo
lis

,
20

00
11

2

C
ou

nt
ry

:
U

SA

Ta
bl

es
 o

f
ra

nd
om

nu
m

be
rs

 fr
om

th
e 

lo
ca

l
re

gi
st

er
 o

ffi
ce

(A
)

N
R

11
07

(8
5.

17
%

)
N

R
22

/3
1 

(7
1%

)
N

on
-o

cc
lu

da
bl

e 
ch

am
be

r 
an

gl
e 

w
ith

ou
t 

go
ni

os
yn

ec
hi

ae
,

an
d 

a 
gl

au
co

m
at

ou
s 

op
tic

 d
isc

 a
nd

/o
r 

ne
rv

e 
fib

re
 la

ye
r

de
fe

ct
, a

 v
isu

al
 d

ef
ec

t 
an

d 
IO

P 
>

 2
1

m
m

H
g

N
T

G
 w

as
 a

s 
ab

ov
e 

ex
ce

pt
 IO

P 
<

 2
1

m
m

H
g

Ps
eu

do
ex

fo
lia

ct
iv

e 
gl

au
co

m
a:

 o
nl

y 
if 

ps
eu

do
ex

fo
lia

tiv
e

de
po

sit
s 

on
 t

he
 a

nt
er

io
r 

le
ns

 s
ur

fa
ce

, t
he

 p
ap

ill
ar

y
bo

rd
er

s,
 t

he
 t

yp
ic

al
 c

en
tr

al
 d

isc
 o

r 
th

e 
ty

pi
ca

l p
er

ip
he

ra
l

zo
ne

 w
er

e 
pr

es
en

t 
af

te
r 

di
la

tin
g 

an
d 

gl
au

co
m

a 
as

 a
bo

ve
(A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
T

he
 t

hr
ee

 g
ro

up
s 

w
er

e 
jo

in
ed

 t
og

et
he

r 
fo

r 
an

al
ys

is
pu

rp
os

es
O

nl
y 

su
sp

ec
ts

 w
en

t 
on

 t
o 

vi
su

al
 fi

el
d 

ex
am

in
at

io
n,

 t
hu

s
m

ay
 b

e 
ve

rif
ic

at
io

n 
bi

as

Vi
su

al
 fi

el
ds

H
en

so
n 

25
°

fu
ll 

th
re

sh
ol

d 
fie

ld
s,

 a
n 

ab
no

rm
al

 fi
el

d 
be

in
g 

at
le

as
t 

di
st

ur
be

d 
po

in
ts

 a
ny

w
he

re
 in

 t
he

 v
isu

al
 fi

el
d,

 t
w

o 
or

m
or

e 
ad

ja
ce

nt
 p

oi
nt

s 
of

 �
5-

dB
 lo

ss
 e

ac
h,

 o
ne

 o
r 

m
or

e
ad

ja
ce

nt
 p

oi
nt

s 
ea

ch
 o

f �
10

-d
B 

lo
ss

 e
ac

h,
 d

iff
er

en
ce

 o
f

�
5 

dB
 a

cr
os

s 
na

sa
l h

or
iz

on
ta

l m
er

id
ia

n 
at

 t
w

o 
or

 m
or

e
ad

ja
ce

nt
 p

oi
nt

s 
an

d 
th

re
e 

co
ns

ec
ut

iv
e 

po
in

ts
 w

ith
 a

di
ffe

re
nc

e 
>

2 
dB

. A
 G

VF
D

 w
as

 a
gr

ee
d 

by
 c

on
se

ns
us

be
tw

ee
n 

tw
o 

gl
au

co
m

a 
ex

pe
rt

s

O
pt

ic
 d

isc
s

D
ila

te
d 

fu
nd

us
 e

xa
m

in
at

io
n 

w
ith

 d
ire

ct
 a

nd
 in

di
re

ct
op

ht
ha

lm
os

co
py

 a
nd

 b
io

m
ic

ro
sc

op
y 

by
 ‘q

ua
lit

y 
as

su
re

d’
op

ht
ha

lm
ol

og
ist

s.
 G

O
N

 if
 o

ne
 o

f C
D

R 
>

 0
.5

, o
va

l
ex

ca
va

tio
n 

w
ith

 a
 d

iff
er

en
ce

 >
0.

2 
be

tw
ee

n 
ho

riz
on

ta
l a

nd
ve

rt
ic

al
 C

D
R,

 n
ot

ch
in

g 
of

 n
eu

ra
l r

im
, n

eu
ra

l r
im

 t
hi

nn
in

g,
di

sc
 m

ar
gi

n 
ha

em
or

rh
ag

e

IO
P

IO
P 

w
as

 m
ea

su
re

d 
w

ith
G

AT
 a

nd
 t

he
 fi

na
l

m
ea

su
re

m
en

t 
w

as
 t

he
m

ea
n 

va
lu

e 
of

 t
hr

ee
se

qu
en

tia
l I

O
P

m
ea

su
re

m
en

ts
 (A

)

co
nt

in
ue

d



Appendix 6

218 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

Le
e,

 2
00

310
4

C
ou

nt
ry

:
U

SA

Ra
nd

om
sa

m
pl

e 
of

 U
S

ad
ul

ts
 o

ve
r 

65
co

lle
ct

ed
 b

y
th

e 
U

S 
ce

ns
us

(u
se

d
in

di
vi

du
al

s
en

ro
lle

d 
in

 t
he

N
at

io
na

l L
on

g-
te

rm
 C

ar
e

Su
rv

ey
) (

B)

N
R

N
R

N
R

N
R

Sp
ec

ifi
c 

di
ag

no
st

ic
 c

od
es

 fr
om

 M
ed

ic
ar

e 
da

ta
ba

se
fr

om
 t

he
 In

te
rn

at
io

na
l C

la
ss

ifi
ca

tio
n 

of
 D

ise
as

es
(3

65
.1

, 3
65

.1
0,

 3
65

.1
1,

 3
65

.1
2,

 3
65

.1
5)

 (B
)

M
itc

he
ll,

19
97

63
,1

22
,1

26
,

12
9,

13
3,

32
7–

33
7

Bl
ue

M
ou

nt
ai

ns
Ey

e 
St

ud
y

C
ou

nt
ry

:
A

us
tr

al
ia

To
ta

l
po

pu
la

tio
n

fr
om

 a
 d

oo
r-

to
-d

oo
r 

ce
ns

us
ag

ed
 4

9 
or

ol
de

r 
(A

)

77
9 

(p
eo

pl
e

w
ho

 d
ie

d
or

 m
ov

ed
aw

ay
 fr

om
th

e 
ar

ea
);

no
n-

ph
ak

ic
ey

es

36
54

(8
7.

9%
)

N
R

55
/1

08
 (5

1%
)

O
A

G
 w

as
 d

ia
gn

os
ed

 b
y 

th
e 

pr
es

en
ce

 o
f m

at
ch

in
g

op
tic

 d
isc

 c
up

pi
ng

 w
ith

 r
im

 t
hi

nn
in

g 
(C

D
R 

�
0.

7)
 o

r
cu

p 
di

sc
 a

sy
m

m
et

ry
 b

et
w

ee
n 

th
e 

tw
o 

ey
es

 o
f �

0.
3)

,
an

d 
ch

ar
ac

te
ris

tic
 v

isu
al

 fi
el

d 
lo

ss
 o

n 
au

to
m

at
ed

pe
rim

et
ry

, a
fte

r 
ex

cl
ud

in
g 

ru
be

ot
ic

, a
ng

le
 c

lo
su

re
 o

r
se

co
nd

ar
y 

gl
au

co
m

a 
ot

he
r 

th
an

 p
se

ud
oe

xf
ol

ia
tio

n 
by

go
ni

os
co

py
. O

A
G

 d
ia

gn
os

is 
w

as
 m

ad
e 

w
ith

ou
t

re
fe

re
nc

e 
to

 IO
P 

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
T

he
 H

um
ph

re
y 

76
-p

oi
nt

 t
hr

es
ho

ld
-r

el
at

ed
su

pr
at

hr
es

ho
ld

 s
cr

ee
ni

ng
 fi

el
d 

te
st

 w
as

 c
om

pl
et

ed
 b

y
89

%
 o

f t
he

 p
op

ul
at

io
n 

ex
am

in
ed

; g
la

uc
om

a 
su

sp
ec

ts
(1

0%
) o

n 
th

e 
ba

sis
 o

f a
n 

ab
no

rm
al

 v
isu

al
 fi

el
d 

or
su

sp
ec

t 
op

tic
 d

isc
 u

nd
er

w
en

t 
a 

H
um

ph
re

y 
fu

ll-
th

re
sh

ol
d 

30
-2

 fi
el

d 
te

st
. A

 G
VF

D
 w

as
 d

ef
in

ed
 a

s 
an

ab
no

rm
al

 h
em

ifi
el

d 
te

st
 p

lu
s 

on
e 

or
 m

or
e 

of
 t

he
fo

llo
w

in
g 

de
fe

ct
s 

no
t 

ex
pl

ai
ne

d 
by

 o
th

er
 o

cu
la

r 
or

ne
ur

ol
og

ic
al

 c
au

se
s:

 (1
) a

rc
ua

te
 o

r 
pa

ra
ce

nt
ra

l
sc

ot
om

a,
 a

t 
le

as
t 

fo
ur

 c
on

tig
uo

us
 p

oi
nt

s 
on

 t
he

pa
tt

er
n 

de
vi

at
io

n 
pl

ot
 d

ep
re

ss
ed

 a
t 

p 
<

 0
.0

5;
 

(2
) n

as
al

 s
te

p 
at

 le
as

t 
tw

o 
ho

riz
on

ta
l p

oi
nt

s 
w

id
th

 o
n

th
e 

pa
tt

er
n 

de
vi

at
io

n 
pl

ot
 d

ep
re

ss
ed

 a
t 

p 
<

 0
.0

5;
 o

r
(3

) a
dv

an
ce

d 
G

VF
D

D
ia

be
te

s
Pa

st
 h

ist
or

y 
or

 e
le

va
te

d
fa

st
in

g 
bl

oo
d 

gl
uc

os
e

�
7.

8
m

m
ol

l–1
(1

40
 m

g%
) (

A
)

Fa
m

ily
 h

ist
or

y
Se

lf-
re

po
rt

 (p
ar

tic
ip

an
ts

 w
er

e
as

ke
d 

w
he

th
er

 m
ot

he
r, 

fa
th

er
,

sib
lin

gs
 o

r 
ch

ild
re

n 
ha

d 
be

en
di

ag
no

se
d 

w
ith

 g
la

uc
om

a 
(B

)

M
yo

pi
a

M
yo

pi
c 

sp
he

ric
al

 e
qu

iv
al

en
t 

of
th

e 
ey

e 
(S

Eq
) w

as
 –

1.
0 

D
 o

r
gr

ea
te

r;
 lo

w
 m

yo
pi

a 
w

as
de

fin
ed

 in
 e

ye
s 

w
ith

 a
 m

yo
pi

c
SE

q 
of

 –
1.

0 
D

 o
r 

gr
ea

te
r 

to
le

ss
 t

ha
n 

–3
.0

 D
. M

od
er

at
e 

to
hi

gh
 m

yo
pi

a 
w

as
 d

ef
in

ed
 in

ey
es

 w
ith

 a
 m

yo
pi

c 
SE

q 
of

–3
.0

0 
D

 o
r 

gr
ea

te
r 

(A
)

IO
P

A
pp

la
na

tio
n 

to
no

m
et

ry
 (A

)

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

219

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

Re
id

y,
19

98
11

3

C
ou

nt
ry

: U
K

Tw
o-

st
ag

e
ra

nd
om

sa
m

pl
in

g 
of

in
di

vi
du

al
s

fr
om

 s
ev

en
ge

ne
ra

l
pr

ac
tic

e
gr

ou
ps

 o
f

pe
op

le
 a

ge
d

65
 o

r 
ov

er
 (A

)

N
R

15
47

 (8
4%

)
N

R
35

/4
7 

(7
4.

5%
)

O
A

G
 w

as
 d

ef
in

ed
 a

s 
an

 a
bs

ol
ut

e 
fie

ld
 d

ef
ec

t 
an

d
ei

th
er

 a
 C

D
R 

of
 �

0.
7 

or
 s

ub
st

an
tia

l a
sy

m
m

et
ry

 o
f

th
e 

cu
ps

 (a
 d

iff
er

en
ce

 in
 C

D
R 

of
 �

0.
3)

 b
et

w
ee

n
th

e 
tw

o 
ey

es
. G

on
io

sc
op

y 
w

as
 p

er
fo

rm
ed

 w
he

n
th

e 
Va

n 
H

er
ic

k 
m

et
ho

d 
su

gg
es

te
d 

an
 n

ar
ro

w
 a

ng
le

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:

Vi
su

al
 fi

el
ds

Vi
su

al
 fi

el
ds

 w
er

e 
as

se
ss

ed
 in

 a
ll 

su
bj

ec
ts

 b
y 

76
-

po
in

t 
su

pr
at

hr
es

ho
ld

 fi
el

ds
 w

ith
 a

 H
um

ph
re

y 
73

0
sc

re
en

er
. A

 G
VF

D
 w

as
 d

ef
in

ed
 a

s 
an

 a
bs

ol
ut

e
de

fe
ct

 w
ith

in
 1

0°
of

 e
cc

en
tr

ic
ity

, o
r 

w
he

n 
th

er
e

w
er

e 
tw

o 
or

 m
or

e 
ab

so
lu

te
 d

ef
ec

ts
 a

dj
ac

en
t 

to
ea

ch
 o

th
er

, o
r 

w
he

n 
th

er
e 

w
er

e 
th

re
e 

or
 m

or
e

de
fe

ct
s 

in
 o

ne
 q

ua
dr

an
t. 

Tw
o 

gl
au

co
m

a 
ex

pe
rt

s
in

de
pe

nd
en

tly
 c

la
ss

ifi
ed

 t
he

 v
isu

al
 fi

el
ds

;
di

sa
gr

ee
m

en
ts

 w
er

e 
re

so
lv

ed
 b

y 
jo

in
t 

re
as

se
ss

m
en

t

Ri
ng

vo
ld

,
19

91
11

8

C
ou

nt
ry

:
N

or
w

ay

To
ta

l
po

pu
la

tio
n

ov
er

 6
4 

fr
om

lis
ts

 w
ith

pe
rs

on
al

 d
at

a
dr

aw
n 

fr
om

th
e 

C
en

tr
al

Bu
re

au
 o

f
St

at
ist

ic
s 

of
N

or
w

ay
, O

slo
.

(B
: u

pt
ak

e 
no

t
re

po
rt

ed
)

54
 (p

se
ud

o-
ex

fo
lia

tio
n

sy
nd

ro
m

e
co

ul
d 

no
t

be ev
al

ua
te

d)
;

32
 (c

ou
ld

no
t 

be
ju

dg
ed

 fo
r

gl
au

co
m

a)

19
41

 (?
%

)
N

R
Tw

o 
ou

t 
of

 t
hr

ee
 c

rit
er

ia
:

(1
) I

O
P 

�
25

(2
) V

C
D

R 
�

0.
8 

by
 d

ire
ct

 o
ph

th
al

m
os

co
py

.
(3

) G
VF

D
, i

.e
 n

as
al

 s
te

ps
, a

rc
ua

te
 s

co
to

m
at

a 
or

m
or

e 
ad

va
nc

ed
 d

ef
ec

ts
. A

 d
ef

ec
t 

eq
ua

tin
g 

to
ar

ea
s 

w
ith

 a
 m

in
im

um
 o

f t
hr

ee
 a

dj
ac

en
t 

po
in

ts
w

ith
 d

ep
re

ss
io

ns
 o

f �
4

dB
 (A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
Pe

op
le

 w
ith

 IO
P 

�
 2

5 
or

 s
us

pe
ct

 g
la

uc
om

at
ou

s
cu

pp
in

g 
w

er
e 

re
fe

rr
ed

 fo
r 

fu
rt

he
r 

in
ve

st
ig

at
io

n:
vi

su
al

 fi
el

d 
ex

am
in

at
io

n 
w

ith
 H

um
ph

re
y,

 A
rm

al
y,

 fu
ll

fie
ld

, q
ua

nt
ify

 d
ef

ec
ts

co
nt

in
ue

d



Appendix 6

220 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

Sc
ho

ff,
20

01
11

9

C
ou

nt
ry

:
U

SA

C
om

pu
te

ris
ed

se
ar

ch
 o

f t
he

da
ta

ba
se

 o
f

th
e 

Ro
ch

es
te

r
Ep

id
em

io
lo

gy
Pr

oj
ec

t.
Po

pu
la

tio
n

da
ta

 fo
r 

th
e

O
lm

st
ed

co
un

ty
 w

er
e

dr
aw

n 
fr

om
th

e 
19

60
, 1

97
0

an
d 

19
80

 U
S

ce
ns

us
 (B

)

N
R

60
,6

66
 (n

o.
of

 in
cl

ud
ed

pa
rt

ic
ip

an
ts

)

N
R

N
R

El
ev

at
ed

 IO
P 

(�
21

m
m

H
g)

, o
pt

ic
 n

er
ve

 d
am

ag
e 

or
 v

isu
al

fie
ld

 lo
ss

 c
on

sis
te

nt
 w

ith
 g

la
uc

om
a.

 O
pt

ic
 n

er
ve

 d
am

ag
e

co
ns

id
er

ed
 c

on
sis

te
nt

 w
ith

 g
la

uc
om

a,
 n

ot
 a

tt
rib

ut
ab

le
 t

o
ot

he
r 

ca
us

es
; v

isu
al

 fi
el

d 
lo

ss
 c

on
sid

er
ed

 c
on

sis
te

nt
 w

ith
gl

au
co

m
a 

if 
on

e 
of

 t
he

 fo
llo

w
in

g 
de

fe
ct

s 
w

as
 p

re
se

nt
:

na
sa

l s
te

p,
 a

rc
ua

te
 s

co
to

m
a,

 g
en

er
al

ise
d 

co
ns

tr
ic

tio
n

re
la

tiv
e 

to
 t

he
 fe

llo
w

 e
ye

, t
em

po
ra

l w
ed

ge
, o

r 
re

m
ai

ni
ng

ce
nt

ra
l o

r 
te

m
po

ra
l i

sla
nd

s 
of

 v
isi

on
.

Cl
as

sic
 g

la
uc

om
a:

ha
d 

ev
id

en
ce

 o
f g

la
uc

om
at

ou
s 

da
m

ag
e

ei
th

er
 b

y 
vi

su
al

 fi
el

d 
te

st
in

g 
or

 b
y 

cl
in

ic
al

 e
va

lu
at

io
n 

of
 t

he
op

tic
 n

er
ve

 o
r 

bo
th

, c
ou

ld
 h

av
e 

N
T

G
, m

et
 d

ia
gn

os
tic

cr
ite

ria
 t

ha
t 

co
rr

es
po

nd
 r

ou
gh

ly
 t

o 
th

e 
A

m
er

ic
an

A
ca

de
m

y 
of

 O
ph

th
al

m
ol

og
y 

pr
ef

er
re

d 
pr

ac
tic

e 
pa

tt
er

n
de

fin
iti

on
 o

f O
A

G
 (A

)

Ad
di

tio
na

l i
nf

or
m

at
io

n:

Vi
su

al
 fi

el
ds

Vi
su

al
 fi

el
ds

 w
er

e 
re

vi
ew

ed
 b

y 
on

e 
gl

au
co

m
a 

ex
pe

rt
, a

nd
a 

G
VF

D
 w

as
 c

on
sid

er
ed

 p
re

se
nt

 if
 o

ne
 o

f t
he

 fo
llo

w
in

g
de

fe
ct

s 
w

as
 p

re
se

nt
 (1

) n
as

al
 s

te
p,

 (2
) a

rc
ua

te
 s

co
to

m
a,

(3
) g

en
er

al
ise

d 
co

ns
tr

ic
tio

n 
re

la
tiv

e 
to

 t
he

 fe
llo

w
 e

ye
 

(4
) t

em
po

ra
l w

ed
ge

, o
r 

(5
) a

dv
an

ce
d 

lo
ss

 n
ot

 a
tt

rib
ut

ab
le

to
 o

th
er

 c
au

se
s

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

221

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

T
ie

lsc
h,

19
91

23
,7

2,
11

4,

12
7,

13
4,

23
5,

33
8–

34
3

Ba
lti

m
or

e
Ey

e 
Su

rv
ey

C
ou

nt
ry

:
U

SA

St
ra

tif
ie

d,
m

ul
tis

ta
ge

,
ra

nd
om

 c
lu

st
er

sa
m

pl
in

g 
to

se
le

ct
 1

6
ge

og
ra

ph
ic

al
cl

us
te

rs
 o

f
Ba

lti
m

or
e 

(A
)

N
R

53
08

(7
9.

2%
)

N
R

94
/1

61
 (5

8.
3%

)
Ev

id
en

ce
 o

f G
O

N
 d

am
ag

e 
(ir

re
sp

ec
tiv

e 
of

 IO
P)

 a
nd

 t
he

pr
es

en
ce

 o
f n

or
m

al
 a

ng
le

s 
in

 t
he

 a
bs

en
ce

 o
f o

th
er

 li
ke

ly
ca

us
es

 w
he

n 
th

e 
gl

au
co

m
at

ou
s 

pr
oc

es
s 

w
as

 fi
rs

t
re

co
gn

ise
d 

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:

Vi
su

al
 fi

el
d

H
um

ph
re

y 
24

-2
 s

cr
ee

ni
ng

 fi
el

ds
, 1

7 
or

 m
or

e 
ab

so
lu

te
 o

r
re

la
tiv

e 
de

fe
ct

s 
or

 e
ig

ht
 o

r 
m

or
e 

ab
so

lu
te

 o
r 

re
la

tiv
e

vi
su

al
 fi

el
d 

lo
ss

 in
 a

ny
 o

ne
 q

ua
dr

an
t 

w
er

e 
al

so
 d

ef
in

ed
 a

s
po

te
nt

ia
l v

isu
al

 fi
el

d 
lo

ss
. P

eo
pl

e 
w

ith
 p

ot
en

tia
l v

isu
al

 fi
el

d
lo

ss
 u

nd
er

w
en

t 
au

to
m

at
ed

 t
hr

es
ho

ld
 fi

el
ds

 o
r 

G
ol

dm
an

n
pe

rim
et

ry
 if

 u
na

bl
e 

to
 b

e 
te

st
ed

 o
n 

au
to

m
at

ed
 p

er
im

et
ry

O
pt

ic
 d

isc
St

er
eo

sc
op

ic
 o

pt
ic

 d
isc

 p
ho

to
gr

ap
hy

IO
P

G
AT

, m
ed

ia
n 

IO
P

ca
lc

ul
at

ed
 fr

om
 t

hr
ee

re
ad

in
gs

, h
ig

he
st

 IO
P 

in
ei

th
er

 e
ye

 
ta

ke
n 

as
 p

er
so

n-
le

ve
l

IO
P 

(A
)

D
ia

be
te

s
Pe

rs
on

al
 in

te
rv

ie
w

.
O

w
in

g 
to

 lo
gi

st
ic

al
co

ns
tr

ai
nt

s,
 t

he
y 

w
er

e
un

ab
le

 t
o 

co
lle

ct
 fa

st
in

g
bl

oo
d 

gl
uc

os
e 

le
ve

ls 
at

th
e 

tim
e 

of
 t

he
sc

re
en

in
g 

ex
am

in
at

io
n.

Pa
rt

ic
ip

an
ts

 w
er

e 
as

ke
d:

‘h
as

 a
 d

oc
to

r 
ev

er
 t

ol
d

yo
u 

th
at

 y
ou

 h
ad

di
ab

et
es

 o
r 

su
ga

r
di

ab
et

es
?’ 

(B
)

Fa
m

ily
 h

ist
or

y
Pe

rs
on

al
 in

te
rv

ie
w

 a
t

th
e 

sc
re

en
in

g 
ce

nt
re

, i
n

w
hi

ch
 s

ub
je

ct
s 

w
er

e
as

ke
d 

w
he

th
er

 e
ac

h
fir

st
-d

eg
re

e 
re

la
tiv

e 
ha

d
a 

hi
st

or
y 

of
 g

la
uc

om
a

(B
)

Ra
ce

Bl
ac

k 
A

m
er

ic
an

co
nt

in
ue

d



Appendix 6

222 T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

W
ei

h,
20

01
24

,1
15

,1
25

,

13
0,

34
4–

34
7

Vi
su

al
Im

pa
irm

en
t

Pr
oj

ec
t

C
ou

nt
ry

:
A

us
tr

al
ia

Ra
nd

om
se

le
ct

io
n 

fr
om

th
e 

A
us

tr
al

ia
n

Bu
re

au
 o

f
St

at
ist

ic
s

ce
ns

us
co

lle
ct

or
di

st
ric

ts
 (A

)

11
 (n

o
in

fo
rm

at
io

n
on

 IO
P,

C
D

Rs
 o

r
vi

su
al

 fi
el

ds
)

47
44

 (8
6%

)
N

R
51

/8
5 

(6
0%

)
G

la
uc

om
a 

su
sp

ec
ts

 w
er

e 
de

fin
ed

 a
s 

IO
P 

>
 2

1
m

m
H

g,
 a

G
VF

D
, C

D
R 

>
 0

 .7
 in

 e
ith

er
 e

ye
, C

D
R 

>
 0

.3
, o

r 
w

ho
re

po
rt

ed
 a

 h
ist

or
y 

of
 g

la
uc

om
a 

(e
ith

er
 d

ia
gn

os
is 

or
tr

ea
tm

en
t)

. S
us

pe
ct

ed
 g

la
uc

om
a 

ca
se

s 
w

er
e 

cl
as

sif
ie

d 
as

de
fin

ite
, p

ro
ba

bl
e 

or
 p

os
sib

le
 O

A
G

 b
as

ed
 o

n 
re

co
rd

s
(d

ef
in

iti
on

 o
f G

VD
 w

as
 n

ot
 s

pe
ci

fie
d)

 a
nd

 p
ho

to
gr

ap
hs

 b
y

a 
pa

ne
l o

f e
xp

er
ts

 (A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:

Vi
su

al
 fi

el
d

T
hr

es
ho

ld
 H

um
ph

re
y 

24
-2

 F
as

tp
ac

 s
ta

tis
tic

al
 p

ac
ka

ge
. A

Bj
er

ru
m

 t
an

ge
nt

 s
cr

ee
n 

vi
su

al
 fi

el
d 

w
as

 p
er

fo
rm

ed
 w

he
re

a 
H

um
ph

re
y 

vi
su

al
 fi

el
d 

w
as

 u
no

bt
ai

na
bl

e.
 If

 t
hi

s 
w

as
 a

lso
un

ob
ta

in
ab

le
, a

 c
on

fr
on

ta
tio

n 
fie

ld
 w

as
 a

tt
em

pt
ed

O
pt

ic
 d

isc
D

ila
te

d 
bi

om
ic

ro
sc

op
y 

w
ith

 a
 9

0D
 le

ns
, a

nd
st

er
eo

ph
ot

og
ra

ph
y 

w
ith

 a
 T

op
co

n 
T

RC
 F

ET
 r

et
in

al
ca

m
er

a

IO
P

To
no

pe
n;

 if
 

IO
P 

>
 2

1
m

m
H

g 
w

as
re

pe
at

ed
 a

nd
 if

 p
os

iti
ve

ch
ec

ke
d 

w
ith

 G
AT

 (A
)

Fa
m

ily
 h

ist
or

y
Q

ue
st

io
nn

ai
re

 (B
)

M
yo

pi
a

Vi
su

al
 a

cu
ity

 w
as

m
ea

su
re

d 
us

in
g 

a
lo

gM
A

R 
E 

ch
ar

t 
if 

th
e

pa
rt

ic
ip

an
t 

w
as

 il
lit

er
at

e
or

 h
ad

 p
ro

bl
em

s
re

ci
tin

g 
th

e 
En

gl
ish

al
ph

ab
et

. O
th

er
s 

us
ed

 a
lo

gM
A

R 
ch

ar
t. 

If 
th

e
pa

rt
ic

ip
an

t 
w

as
 u

na
bl

e
to

 r
ea

d 
at

 le
as

t
53

le
tt

er
s 

(2
0/

20
 m

in
us

2
le

tt
er

s)
 a

 r
ef

ra
ct

io
n

w
as

 p
er

fo
rm

ed
. T

w
o

de
fin

iti
on

s 
of

 m
yo

pi
a:

re
fr

ac
tiv

e 
er

ro
r 

w
or

se
th

an
 –

0.
5 

D
 o

r 
w

or
se

th
an

 –
1.

00
 D

 (A
) 

Ra
ce

W
hi

te
, 3

5%
 w

er
e 

bo
rn

ov
er

se
as

 p
rim

ar
ily

 in
G

re
ec

e 
an

d 
Ita

ly.
 N

o
ab

or
ig

in
al

 o
r 

To
rr

es
an

ce
st

ry

co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

223

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 6
9

St
ud

ie
s 

in
cl

ud
ed

 in
 t

he
 e

pi
de

m
io

lo
gy

 re
vie

w
 o

f O
AG

 (
co

nt
’d

)

St
ud

y
Sa

m
pl

e 
Ex

cl
ud

ed
U

pt
ak

e 
In

co
m

pl
et

e 
P

ro
po

rt
io

n 
of

 
D

et
ec

ti
on

se
le

ct
io

n
(n

o.
 a

nd
 

(n
o.

 w
ho

 
di

ag
no

si
s

un
de

te
ct

ed
 

re
as

on
)

ac
ce

pt
ed

)
gl

au
co

m
a

O
ut

co
m

e
R

is
k 

fa
ct

or

W
or

m
al

d,
19

92
11

6

C
ou

nt
ry

: U
K

Ra
nd

om
sa

m
pl

e 
fr

om
th

e
ag

e–
ge

nd
er

re
gi

st
er

 fr
om

 a
ge

ne
ra

l
pr

ac
tic

e 
(A

)

N
R

20
7 

(7
2%

)
N

R
3/

9 
(3

3%
)

Su
pr

at
hr

es
ho

ld
 H

en
so

n 
fie

ld
, c

on
fr

on
ta

tio
n 

fie
ld

s 
if

au
to

m
at

ed
 p

er
im

et
ry

 n
ot

 p
os

sib
le

. I
O

P 
us

in
g 

Pe
rk

in
s

an
d 

co
nf

irm
ed

 o
n 

G
ol

dm
an

n.
 O

pt
ic

 d
isc

 a
ss

es
sm

en
t 

by
di

la
te

d 
sli

t-
la

m
p 

bi
om

ic
ro

sc
op

y.
 G

la
uc

om
a 

di
ag

no
sis

 b
y

op
ht

ha
lm

ol
og

ist
 a

ss
es

sm
en

t 
ba

se
d 

on
 t

he
se

 fi
nd

in
gs

 (A
)

W
or

m
al

d,
19

94
12

0

C
ou

nt
ry

: U
K

Vo
lu

nt
ar

y
sa

m
pl

e;
in

su
ffi

ci
en

t
re

so
ur

ce
s

w
er

e 
av

ai
la

bl
e

to
 t

he
 s

tu
dy

 t
o

ra
ise

 a
po

pu
la

tio
n-

ba
se

d 
ra

nd
om

sa
m

pl
e 

(B
)

N
R

N
A

N
A

19
/3

3 
(5

8%
)

Sc
re

en
in

g 
ex

am
in

at
io

n 
in

cl
ud

ed
 v

isu
al

 a
cu

ity
,

su
pr

at
hr

es
ho

ld
 fi

el
ds

 a
pp

la
na

tio
n 

to
no

m
et

ry
,

op
ht

ha
lm

os
co

py
 a

nd
 s

te
re

op
ho

to
gr

ap
hy

 if
 p

os
sib

le
.

Su
sp

ec
ts

 w
er

e 
re

fe
rr

ed
 fo

r 
de

fin
iti

ve
 e

xa
m

in
at

io
n

G
la

uc
om

a 
di

ag
no

sis
 b

as
ed

 o
n 

re
pe

at
ab

le
 G

VF
D

 d
ef

ec
t

(A
)

Ad
di

tio
na

l i
nf

or
m

at
io

n:
 

M
ay

 b
e 

ve
rif

ic
at

io
n 

bi
as

 a
s 

on
ly

 s
us

pe
ct

s 
ha

d 
vi

su
al

 fi
el

d
ex

am
in

at
io

n

D
ia

be
te

s
A

 p
os

iti
ve

 h
ist

or
y 

of
di

ab
et

es
 o

n 
tr

ea
tm

en
t

in
cl

ud
in

g 
di

et
 a

lo
ne

, t
ab

le
ts

an
d 

in
su

lin
 d

ep
en

de
nc

e 
or

 a
ra

nd
om

 b
lo

od
 s

ug
ar

 te
st

ed
on

 th
e 

G
lu

co
ch

ec
k 

de
vi

ce
w

ith
 B

M
 s

tic
ks

 >
 1

5 
m

m
ol

(A
)

Et
hn

ic
ity

Sk
in

 c
ol

ou
r 

w
as

 g
ra

de
d 

by
on

e 
of

 t
w

o
op

ht
ha

lm
ol

og
ist

s 
as

 li
gh

t,
m

ed
iu

m
 o

r 
da

rk
. L

ig
ht

 s
ki

n
co

lo
ur

 w
as

 d
ef

in
ed

 a
s

un
us

ua
lly

 li
gh

t 
fo

r 
th

is
et

hn
ic

 g
ro

up
 a

nd
 d

ar
k 

as
no

tic
ea

bl
y 

da
rk

er
 t

ha
n

av
er

ag
e.

 A
lth

ou
gh

 t
he

se
gr

ad
in

gs
 w

er
e 

su
bj

ec
tiv

e,
th

ey
 w

er
e 

ba
se

d 
on

 s
im

pl
e

ob
se

rv
at

io
n 

w
ith

 g
oo

d
in

fo
rm

al
ly

 a
ss

es
se

d
co

nc
or

da
nc

e 
be

tw
ee

n 
th

e
tw

o 
ob

se
rv

er
s

C
PS

D
, c

or
re

ct
ed

 p
at

te
rn

 s
ta

nd
ar

d 
de

vi
at

io
n;

 G
O

N
, g

la
uc

om
at

ou
s 

op
tic

 n
er

ve
; G

VF
D

, g
la

uc
om

at
ou

s 
vi

su
al

 fi
el

d 
de

fe
ct

; M
RC

, M
ed

ia
 R

es
ea

rc
h 

C
en

te
r;

 O
H

T,
 o

cu
la

r 
hy

pe
rt

en
sio

n;
 

VA
, v

isu
al

 a
cu

ity
; V

FD
, v

isu
al

 fi
el

d 
de

fe
ct

. 





Health Technology Assessment 2007; Vol. 11: No. 41

225

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 7

Modified QUADAS quality assessment checklist

Study ID: Paper no:

Assessor initials: Date assessed:

Item Yes No Unclear

1. Was the spectrum of patients representative of the patients who will receive the 
test in practice?

a. Was the sample selected from an unscreened population with a glaucoma 
prevalence between >0 and 20%? (if NO go to ‘b’)

b. Is the sample constructed from previously undiagnosed glaucoma patients 
referred from primary care or are the cases and controls representative of those 
detected in primary care?

2. Is the reference standard follow-up confirmation of glaucoma?

3. Did the whole sample or a random selection of the sample receive verification using 
a reference standard of diagnosis?

4. Did patients receive the same reference standard regardless of the index test result?

5. Was the reference standard independent of the index test (i.e. the index test did not 
form part of the reference standard)? (e.g. in a HRT-II study if clinical assessment 
of optic disc was part of reference standard it will be regarded as independent 
reference standard and score YES)

6. Were the index test results interpreted without knowledge of the results of the 
reference standard? (Studies in which cut-off is calculated by a machine and no 
subjective decision is involved should be scored YES)

7. Were the reference standard results interpreted without knowledge of the results 
of the index test?

8. Were the same clinical data available when test results were interpreted as would 
be available when the test is used in practice?

a. For screening studies: index test results alone

b. For diagnostic studies: may include information from ophthalmic examination 
and/or co-morbidity

9. Were uninterpretable/intermediate/incomplete test results reported? 
(record %)

10. Were withdrawals from the study explained? (record %)
(Withdrawals are participants who entered the study but did not get both tests)

11. Is the technology of the index test used in the study still current?

12. Did the study provide a clear definition of what was considered to be a ‘positive’ 
result?

13. Was the definition of a positive index test result determined before the 
study was carried out?
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Appendix 9

Studies providing data on reliability: screening 
and diagnostic tests review

TABLE 70 Ophthalmoscopy

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Ciancaglini, 2002216 Laser biomicroscopy CV (intraobserver): 
retinal thickness 3.4% intravisits,

5.6% intervisits

2 Eiden, 1986200 Direct Interobserver ICC:
0.9

3 Theodossiades, 2001177 Direct VCDR kw 0.84 
(0.81–0.87)

4 Wolfs, 1999169 VCDR kw 0.85 0.92 and 0.88; 
two technicians

CV, coefficient of variation; ICC, intraclass correlation coefficient.

TABLE 71 Optic disc photography

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Azuara-Blanco, 2000213 Imagenet (Topcon) 0.75 and 0.6; 
two observers

2 Caprioli, 1986197 Stereoscopic video VCDR:
camera CV (interobserver): 

8.1% (five observers)
CV (intraobserver):
5.4%

3 Detry-Morel, 2004155 Non-mydriatic 0.51–0.54
fundus camera

4 Eikelboom, 2000217 Nidek stereo camera NRR:
CV (interobserver):
right eye 1.9–11.2%;
left eye 2.1–9.3%

5 Garway-Heath, 1999219 Canon CF60U camera CV (interobserver):
disc area 8.1%; NRR
16.3%

6 Harper, 2000220 Stereoscopy: VCDR: kw 0.23–0.64 VCDR: kw 0.71–0.86
fundus camera

Harper, 2001202 Stereoscopy: VCDR: mean kw 0.39 VCDR: mean kw 0.69 
fundus camera (optometrists) and (range 0.5–0.85)

0.51 (ophthalmologists)

7 Hatch, 1999221 Stereoscopic camera ICC (interobserver):
0.83 

8 Spalding, 2000230 Stereoscopic viewer VCDR: kw 0.57 VCDR: kw 0.77

continued
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TABLE 71 Optic disc photography (cont’d)

No. Study Test detail Interobserver kappa Intraobserver kappa Other

9 Sturmer, 1992209 Canon fundus Pearson coefficient 
camera (interobserver): 0.00

± 0.002
Pearson coefficient
(intraobserver):
0.0004 ± 0.0004 

10 Takamoto, 1985232 Donaldson fundus CV (interobserver): 
camera; Kodak 4.7%
Ektachrome film

11 Tielsch, 199172 ICC (intraobserver):
0.8

12 Varma, 1992233 Topcon camera VCDR: kw 0.67 VCDR: kw 0.79

TABLE 72 RNFL photography

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Airaksinen, 1984178 Canon CF60Z CV (intraobserver):
15% for 20
photographs

2 Sommer, 1991229 Zeiss fundus 67.4% agreement
between two
observers for 172
photographs

Sommer, 1984228 Zeiss fundus 0.562

TABLE 73 HRT II

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Strouthidis, 2005231 HRT II explorer CV (interobserver):
11% (10%)
ICC (interobserver):
0.95 (0.95)
CV (intraobserver):
11% (9%)
ICC (intraobserver):
0.93 (0.97)

2 Watkins, 2005234 HRT II ± optic ICC (Intraobserver): 
disc photography 0.96 for both

observers; mean
95%, tolerance limits
10%

TABLE 74 GDx VCC

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Frenkel, 2005218 CV (interobserver):
71%, 72%, 74% for
three observers

2 Hollo, 1997224 CV (intraobserver):
3.7–8.9% (mean 6.0)
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TABLE 75 OCT

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Carpineto, 2003215 ICC (interobserver): 
group 1:
1.5 radius 0.52,
1.73 mm R 0.50, 2.0
radius 0.50
group 2:
1.5 radius 0.54,
1.73 mm R 0.50, 2.0
radius 0.49

2 Liu, 2001225 ICC (intraobserver):
0.74

3 Mok, 2004226 CV (intraobserver): 
8 ± 1% for intra and
inter visits 

4 Sanchez-Galeana, 0.51 ± 0.09 to 
2001227 0.73 ± 0.07

TABLE 76 SAP

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Artes, 2002192 SITA standard Global RMS
2.9–6.4 dB

SITA fast RMS 3–8.4 dB

Full threshold RMS 3–7.62,
9–6.4 dB

2 Bengtsson, 2000194 SITA standard CV (intraobserver):
RMSE (square root of
the average
test–retest variance):
0.32

3 Bjerre, 2004195 SITA standard 0.65

4 Capris, 1999198 SITA standard Mean test–retest
difference: 
3.96 ± 1.83 dB

Full threshold Mean test–retest
difference: 
3.13 ± 1.44 dB

5 Gillespie, 2003201 Humphrey 24-2 ICC (intraobserver):
test–retest 0.36
(0.26–0.45), mean
deviation 0.91
(0.88–0.92)

6 Sekhar, 2000206 SITA standard ICC (intraobserver):
pattern deviation:
0.844
mean deviation: 0.952
pattern SD: 0.907
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TABLE 76 SAP (cont’d)

No. Study Test detail Interobserver kappa Intraobserver kappa Other

SITA fast ICC (intraobserver):
pattern deviation:
0.820
mean deviation: 0.704
pattern SD: 0.780

Full threshold ICC (intraobserver):
pattern deviation:
0.917
mean deviation: 0.916
pattern SD: 0.946

7 Spry, 2000208 Suprathreshold 5 dB 14.4%

Suprathreshold 8 dB 7.2%

Suprathreshold 12 dB 4.8%

FastPac 10.6–11.4%

RMS, root mean square; RMSE, root mean square error.

TABLE 77 FDT

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Brush, 2004214 C-20-1 87.8±12.8%
agreement

2 Detry-Morel, 2004155 91% reliable

3 Heeg, 2003222 C-20 Test–retest coefficient
of repeatability 2 dB
and 5 dB

4 Khong, 2001173 C-20-5 Test–retest of 44
patients, 84%

5 Mansberger, 2005161 24-2 0.6–0.8

6 Tatemichi, 2002210 FDT-GSP 57.6% agreement

TABLE 78 GAT

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Atanassov, 2002193 CV (intraobserver):
2.0%

2 Dielemans, 1994199 CV (intraobserver):
1.31%

3 Lotti, 1999204 CV (intraobserver):
4.5% and 6.26%

4 Phelps, 1976205 ICC (interobserver):
0.71
ICC (intraobserver):
0.69 and 0.73
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TABLE 79 NCT

No. Study Test detail Interobserver kappa Intraobserver kappa Other

1 Bonomi, 1991196 Pulsair �24 mmHg: 0.71; 
>24 mmHg: 0.6

2 Hollo, 1992223 XPERT Mean difference (SD):
0.17 (1.56) mmHg

3 Kocak, 1998203 Pulsair 2000 CV (intraobserver):
median 10.6% for
five observers (range
10.6–12.4)
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Key to questions:
Q1. Patient spectrum representative?
Q2. Reference standard follow-up confirmation of

glaucoma?
Q3. Whole/random sample received verification

with reference standard?
Q4. Same reference standard regardless of index

test?
Q5. Reference standard independent of index

test?
Q6. Index test interpreted without knowledge of

results of reference standard?
Q7. Reference standard interpreted without

knowledge of results of index test?
Q8. Same clinical data available as when test

would be used in practice?
Q9. Uninterpretable/intermediate/incomplete

test results reported?
Q10. Withdrawals explained?
Q11. Technology of index test still current?
Q12. Clear definition of positive result provided?
Q13. Definition of a positive index test

determined before study was carried out?

The wording of both Q1 and Q8 differed
according to whether the study was population

based or carried out on an already suspect
population. For population-based studies Q1 was
‘Was the sample selected from an unscreened
population with a glaucoma prevalence between
>0 and 20%?’ and for studies on an already
suspect population Q1 was ‘Is the sample
constructed from previously undiagnosed
glaucoma patients referred from primary care or
are the cases and controls representative of those
detected in primary care?’

For population-based studies Q8 was ‘Were the
same clinical data available when test results were
interpreted as would be available when the test is
used in practice? For screening studies: index test
results alone?’ and for studies on an already
suspect population Q8 was ‘Were the same clinical
data available when test results were interpreted as
would be available when the test is used in
practice? For diagnostic studies: may include
information from ophthalmic examination and/or
co-morbidity.’ 
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Characteristics of the included studies: screening 
and diagnostic tests review
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Appendix 13

Results by type of test: screening and diagnostic 
tests review
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Appendix 14

Quality assessment of the systematic review by 
Maier and colleagues (2005)19

TABLE 93 Oxman quality assessment checklist for systematic reviews

No. of reviews meeting criteria Yes Partially No

1. Were the search methods used to find evidence (primary studies) on the primary ✓
question(s) stated?

2. Was the search for evidence reasonably comprehensive? ✓

3. Were the criteria used for deciding which studies to include in the review reported? ✓

4. Was bias in the selection of articles avoided? ✓

5. Were the criteria used for assessing the validity of the studies that were reviewed ✓
reported?

6. Was the validity of all of the studies referred to in the text assessed using appropriate ✓
criteria (either in selecting studies for inclusion or in analysing the studies that are cited)?

7. Were the methods used to combine the findings of the relevant studies (to reach a ✓
conclusion) reported?

8. Were the findings of the relevant studies combined appropriately relative to the primary ✓
question the review addresses?

9. Were the conclusions made by the author(s) supported by the data and/or the analysis ✓
reported in the review?

10. Overall, how would you rate the scientific quality of this review? 6

1. 2. 3. 4. 5. 6. 7.
Extensive flaws Major flaws Minor flaws Minimal flaws





Eid, 2003
Eid TM, Spaeth GL, Bitterman A, Steinmann WC. Rate
and amount of visual loss in 102 patients with open
angle glaucoma followed up for at least 15 years.
Ophthalmology 2003;110:900–7.

Hattenhauer, 1998
Hattenhauer MG, Johnson DH, Ing HH, Herman DC,
Hodge DO, Yawn BP, et al. The probability of blindness
from open angle glaucoma. Ophthalmology 1998;
105:2099–104.

Early Manifest Glaucoma Trial
(EMGT) 
Heijl A, Leske MC, Bengtsson B, Hyman L, Bengtsson B,
Hussein M, et al. Reduction of intraocular pressure and
glaucoma progression: results from the Early Manifest
Glaucoma Trial. Arch Ophthalmol 2002;120:1268–79.

Collaborative Initial Glaucoma
Treatment Study (CIGTS) 
Lichter PR, Musch DC, Gillespie BW, Guire KE,
Janz NK, Wren PA, et al. Interim clinical outcomes in
the collaborative initial glaucoma treatment study
comparing initial treatment randomized to medications
or surgery. Ophthalmology 2001;108:1943–53.

Advanced Glaucoma Intervention
Study (AGIS) 
Nouri-Mahdavi K, Caprioli J, Coleman AL, Hoffman D,
Gaasterland D. Pointwise linear regression for
evaluation of visual field outcomes and comparison with
the advanced glaucoma intervention study methods.
Arch Ophthalmol 2005;123:193–9.

Olivius, 1978
Olivius E, Thorburn W. Prognosis of glaucoma simplex
and glaucoma capsulare. A comparative study. Acta
Ophthalmol 1978;56:921–34.

Quigley, 1996
Quigley HA, Tielsch JM, Katz J, Sommer A. Rate of
progression in open angle glaucoma estimated from
cross-sectional prevalence of visual field damage. Am J
Ophthalmol 1996;122:355–63.

Collaborative Normal Tension
Glaucoma Study (CNTGS) 
Schulzer M, Alward WL, Feldman F, Cashwell LF,
Wilensky J, Geijssen HC, et al. Comparison of
glaucomatous progression between untreated patients
with normal-tension glaucoma and patients with
therapeutically reduced intraocular pressures. Am J
Ophthalmol 1998;126:487–97.

Beaver Dam Study 
Sponsel WE. Frequency of sustained glaucomatous-type
visual field loss and associated optic nerve cupping in
Beaver Dam Wisconsin. Clin Exp Ophthalmol
2001;29:352–8.

Spry, 2005
Spry PG, Sparrow JM, Diamond JP, Harris HS. Risk
factors for progressive visual field loss in primary open
angle glaucoma. Eye 2005;9:643–51.

Traverso, 2005
Traverso CE, Walt JG, Kelly SP, Hommer AH, Bron AM,
Denis P, et al. Direct costs of glaucoma and severity of
the disease: a multinational long term study of resource
utilisation in Europe. Br J Ophthalmol 2005;89:1245–9.
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Appendix 15

Included studies: glaucoma progression
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Appendix 16

Glaucoma progression: 
approach 1 – randomised trials
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Appendix 17

Glaucoma progression: approach 2 – studies
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Appendix 18

Included studies: cost-effectiveness of screening 
for open angle glaucoma
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Appendix 19

Characteristics of included studies: 
cost-effectiveness of screening for 

open angle glaucoma



Appendix 19

288 T
A

B
L
E

 9
6

Co
st

-e
ffe

ct
ive

ne
ss

 o
f s

cr
ee

ni
ng

 fo
r O

AG
: i

nc
lu

de
d 

st
ud

ie
s

St
ud

y 
an

d 
Ta

rg
et

 p
op

ul
at

io
n

St
ra

te
gi

es
Ty

pe
 o

f s
tu

dy
O

ut
co

m
e 

So
ur

ce
 o

f d
at

a
T

im
e-

U
ni

t 
co

st
s

R
es

ul
ts

/a
ut

ho
rs

’ 
C

om
m

en
t

se
tt

in
g

m
ea

su
re

s
ho

ri
zo

n
co

nc
lu

si
on

s

co
nt

in
ue

d

Bo
iv

in
,

19
96

27
9,

28
0

C
an

ad
a

Po
pu

la
tio

n 
of

Q
ue

be
c 

pr
ov

in
ce

 o
f

C
an

ad
a 

ag
ed

40
–7

9
ye

ar
s

(e
st

im
at

ed
 t

o 
be

2,
60

7,
21

0 
in

 1
99

1)

Tw
o 

m
ai

n
sc

re
en

in
g

st
ra

te
gi

es
 w

er
e

co
m

pa
re

d:

(1
) S

cr
ee

ni
ng

w
ith

 t
on

om
et

ry
an

d 
fu

nd
os

co
py

in
iti

al
ly

 fo
llo

w
ed

by
 g

on
io

sc
op

y
an

d 
pe

rim
et

ry

(2
) S

cr
ee

ni
ng

w
ith

 t
on

om
et

ry
in

iti
al

ly
 fo

llo
w

ed
by

 fu
nd

os
co

py
,

go
ni

os
co

py
 a

nd
pe

rim
et

ry

Bo
th

 s
tr

at
eg

ie
s

w
er

e 
fu

rt
he

r
as

se
ss

ed
 b

y
va

ry
in

g 
ag

e
gr

ou
ps

,
co

m
pl

ia
nc

e,
pa

rt
ic

ip
at

io
n 

an
d

tr
ea

tm
en

t
ef

fic
ac

y

C
os

t-
ef

fe
ct

iv
en

es
s

an
al

ys
is

C
os

t 
pe

r
ye

ar
 o

f
bl

in
dn

es
s

pr
ev

en
te

d

D
at

a 
on

 e
ffe

ct
ive

ne
ss

:
on

e 
m

et
a-

an
al

ys
is

pu
bl

ish
ed

 in
 1

99
3,

w
hi

ch
 in

cl
ud

ed
 t

hr
ee

tr
ia

ls 
co

nd
uc

te
d

be
tw

ee
n 

19
75

 a
nd

19
91

 a
nd

 e
xp

er
t

op
in

io
n

U
ni

t 
co

st
s:

 c
os

ts
 fo

r
sc

re
en

in
g 

te
st

s 
ba

se
d

on
 p

ro
fe

ss
io

na
l f

ee
s 

fo
r

m
ed

ic
al

 s
pe

ci
al

ist
s

w
or

ki
ng

 in
 a

 p
riv

at
e

he
al

th
ca

re
 s

et
-u

p.
C

os
ts

 fo
r 

tr
ea

tin
g

gl
au

co
m

a 
in

cl
ud

ed
co

st
s 

of
 d

ru
gs

 a
nd

pr
of

es
sio

na
l f

ee
s.

So
ci

et
al

 c
os

ts
 w

er
e

ba
se

d 
on

 d
at

a 
fr

om
Re

gi
e 

de
s 

Re
nt

es
 d

u
Q

ue
be

c.

Cu
rr

en
cy

: C
an

ad
ia

n
do

lla
rs

Pr
of

es
sio

na
l f

ee
s 

19
94

pr
ic

es
; d

ru
g 

pr
ic

es
19

93
; a

id
s 

fo
r 

th
e 

bl
in

d
19

92
; d

isa
bi

lit
y

pe
ns

io
ns

 1
99

3

Re
so

ur
ce

 u
se

: s
ta

te
d

ex
pl

ic
itl

y

U
nc

le
ar

To
no

m
et

ry
 a

nd
fu

nd
os

co
py

 a
s

pa
rt

 o
f v

isi
t 

to
op

ht
ha

lm
ol

og
ist

C
an

$3
1.

60

G
on

io
sc

op
y

C
an

$1
0.

00

St
at

ic
 p

er
im

et
ry

in
 b

ot
h 

ey
es

C
an

$3
5.

00

Re
tin

op
ho

to
-

gr
ap

hy
C

an
$1

4.
00

Ex
am

in
at

io
n

w
ith

 c
on

ta
ct

le
ns

 o
f f

un
du

s
un

de
r 

di
la

ta
tio

n
C

an
$1

0.
00

A
nn

ua
l c

os
t 

of
tr

ea
tm

en
t 

of
pa

tie
nt

s 
w

ith
gl

au
co

m
a

C
an

$3
53

.0
0

A
ve

ra
ge

 s
oc

ie
ta

l
co

st
s 

du
e 

to
bl

in
dn

es
s 

(p
er

pe
rs

on
 p

er
ye

ar
) 

C
an

$1
50

7.
00

D
isc

ou
nt

in
g 

no
t

pe
rf

or
m

ed

C
os

t-
ef

fe
ct

iv
en

es
s 

of
sc

re
en

in
g 

pr
og

ra
m

m
e 

at
a 

fr
eq

ue
nc

y 
of

 e
ve

ry
3

ye
ar

s,
 t

ar
ge

tin
g

po
pu

la
tio

n 
be

tw
ee

n 
40

an
d 

79
 y

ea
rs

 o
ld

 w
as

es
tim

at
ed

 t
o 

pr
ev

en
t

35
4 

ca
se

s 
of

 b
lin

dn
es

s
pe

r 
ye

ar
 a

t 
a 

co
st

 o
f

C
an

$1
00

,0
00

 p
er

 y
ea

r
of

 b
lin

dn
es

s 
pr

ev
en

te
d

T
he

 lo
w

es
t 

co
st

-
ef

fe
ct

iv
en

es
s 

es
tim

at
e

w
as

 C
an

$3
6,

00
0 

pe
r

ye
ar

 o
f b

lin
dn

es
s

av
oi

de
d,

 w
he

n 
pa

tie
nt

s
ag

ed
 6

5–
79

 y
ea

rs
 w

er
e

sc
re

en
ed

 e
ve

ry
 3

 y
ea

rs
.

U
sin

g 
th

is 
st

ra
te

gy
w

ou
ld

 h
av

e 
pr

ev
en

te
d

20
7 

pr
ev

al
en

t 
ca

se
s 

of
bl

in
dn

es
s

Bo
th

 r
es

ul
ts

 w
er

e
ob

ta
in

ed
 a

ss
um

in
g 

a
pa

rt
ic

ip
at

io
n 

ra
te

 o
f

75
%

 a
nd

 t
re

at
m

en
t

ef
fic

ac
y 

of
 5

0%

T
he

 a
ut

ho
rs

 c
on

cl
ud

ed
th

at
 s

cr
ee

ni
ng

 fo
r

gl
au

co
m

a 
in

 t
he

po
pu

la
tio

n 
of

 Q
ue

be
c

w
as

 n
ot

 c
os

t-
ef

fe
ct

iv
e

A
ut

ho
rs

 h
av

e
no

t 
re

po
rt

ed
on

 a
ny

as
su

m
pt

io
ns

re
ga

rd
in

g
se

ns
iti

vi
tie

s 
fo

r
th

e 
in

cl
ud

ed
te

st
s 

in
 t

he
ir

m
od

el



Health Technology Assessment 2007; Vol. 11: No. 41

289

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 9
6

Co
st

-e
ffe

ct
ive

ne
ss

 o
f s

cr
ee

ni
ng

 fo
r O

AG
: i

nc
lu

de
d 

st
ud

ie
s 

(c
on

t’d
)

St
ud

y 
an

d 
Ta

rg
et

 p
op

ul
at

io
n

St
ra

te
gi

es
Ty

pe
 o

f s
tu

dy
O

ut
co

m
e 

So
ur

ce
 o

f d
at

a
T

im
e-

U
ni

t 
co

st
s

R
es

ul
ts

/a
ut

ho
rs

’ 
C

om
m

en
t

se
tt

in
g

m
ea

su
re

s
ho

ri
zo

n
co

nc
lu

si
on

s

co
nt

in
ue

d

G
ot

tli
eb

,
19

83
28

2

U
SA

O
ne

 m
ill

io
n 

pe
op

le
ag

ed
 4

0–
79

 y
ea

rs
Sc

re
en

in
g 

w
ith

to
no

m
et

ry
 a

t
cu

t-
of

fs
 o

f
>

21
m

m
H

g 
an

d
>

24
m

m
H

g,
op

ht
ha

lm
os

co
py

,
pe

rim
et

ry
 (u

sin
g

th
e 

fo
llo

w
in

g
ty

pe
s:

H
ar

rin
gt

on
–

Fl
oc

k,
 M

PT
,

G
ol

dm
an

n,
G

lo
bu

ck
 a

nd
au

to
m

at
ed

)

C
os

t-
ef

fe
ct

iv
en

es
s

an
al

ys
is

Q
AV

Y 
sa

ve
d;

av
er

ag
e 

co
st

pe
r 

ye
ar

 o
f

vi
sio

n 
sa

ve
d;

m
ar

gi
na

l c
os

t
pe

r 
ye

ar
 o

f
vi

sio
n 

sa
ve

d

D
at

a 
on

ef
fe

ct
iv

en
es

s 
ba

se
d

on
 s

tu
di

es
 fr

om
19

60
–1

97
7.

M
et

ho
ds

 o
f

lit
er

at
ur

e 
se

ar
ch

un
cl

ea
r

U
ni

t 
co

st
s:

 b
as

ed
 o

n
M

as
sa

ch
us

et
ts

 B
lu

e
C

ro
ss

/B
lu

e 
Sh

ie
ld

re
im

bu
rs

em
en

t
ra

te
s

Cu
rr

en
cy

: U
S 

do
lla

rs
fo

r 
th

e 
ye

ar
 1

98
0 

Re
so

ur
ce

 u
se

: n
ot

st
at

ed

U
nc

le
ar

Co
st

s 
of

 t
es

ts
 (

pe
r

pe
rs

on
)

To
no

m
et

ry
 $

7.
50

(r
an

ge
$5

.0
0–

10
.0

0)
O

ph
th

al
m

os
co

py
$7

.5
0 

(r
an

ge
$5

.0
0–

10
.0

0)
Pe

rim
et

ry
 $

10
.0

0
(r

an
ge

$7
.5

0–
15

.0
0)

Co
st

s 
of

 t
re

at
m

en
t

(p
er

 p
er

so
n 

pe
r

ye
ar

)
Pr

im
ar

y 
dr

ug
s

$1
07

–2
14

Se
co

nd
ar

y 
dr

ug
s

$3
34

–6
68

Te
rt

ia
ry

 d
ru

gs
$3

80
–7

60
Ph

ys
ic

ia
n 

vi
sit

s 
w

ith
tr

ea
tm

en
t 

$8
0–

16
0

Ph
ys

ic
ia

n 
vi

sit
s

w
ith

ou
t 

tr
ea

tm
en

t
$5

0–
10

0
Fi

lte
rin

g 
su

rg
er

y
$2

40
0–

48
00

C
at

ar
ac

t 
su

rg
er

y
$2

50
0–

50
00

D
isc

ou
nt

in
g:

 c
os

ts
di

sc
ou

nt
ed

 t
o 

ba
se

ye
ar

 o
f 1

98
0 

at
 a

ra
te

 o
f 5

%
 p

er
an

nu
m

T
he

 m
ar

gi
na

l c
os

ts
 p

er
ye

ar
 o

f v
isi

on
 s

av
ed

va
rie

d 
fr

om
 $

11
00

 (a
ge

gr
ou

p 
60

–6
4

ye
ar

s,
op

ht
ha

lm
os

co
py

) t
o

$1
1,

40
0 

(a
ge

 g
ro

up
75

–7
9,

 t
on

om
et

ry
�

21
m

m
 H

g)
To

no
m

et
ry

 >
21

 m
m

 H
g

w
as

 fo
un

d 
to

 b
e 

th
e

m
os

t 
co

st
-e

ffe
ct

iv
e 

fo
r

th
e 

un
de

r-
50

 a
ge

 g
ro

up
.

To
no

m
et

ry
 �

21
m

m
H

g
an

d 
op

ht
ha

lm
os

co
py

w
er

e 
co

st
-e

ffe
ct

iv
e

al
te

rn
at

iv
es

 fo
r 

al
l a

ge
gr

ou
ps

 a
ge

d 
50

 y
ea

rs
an

d 
ov

er
. S

cr
ee

ni
ng

 o
f

hi
gh

-r
isk

 in
di

vi
du

al
s

(b
la

ck
 p

eo
pl

e,
 p

eo
pl

e
w

ith
 d

ia
be

te
s,

 fi
rs

t-
de

gr
ee

 r
el

at
iv

es
 o

f
gl

au
co

m
a 

pa
tie

nt
s)

 w
as

fo
un

d 
to

 b
e 

sig
ni

fic
an

tly
m

or
e 

co
st

-e
ffe

ct
iv

e 
th

an
sc

re
en

in
g 

th
e 

ge
ne

ra
l

po
pu

la
tio

n,
 w

ith
 a

ve
ra

ge
co

st
 p

er
 y

ea
r 

of
 v

isi
on

sa
ve

d 
ra

ng
in

g 
fr

om
$1

10
0 

(fo
r 

bl
ac

k
pe

op
le

) t
o 

$1
20

0 
(fo

r
pe

op
le

 w
ith

 d
ia

be
te

s)



Appendix 19

290 T
A

B
L
E

 9
6

Co
st

-e
ffe

ct
ive

ne
ss

 o
f s

cr
ee

ni
ng

 fo
r O

AG
: i

nc
lu

de
d 

st
ud

ie
s 

(c
on

t’d
)

St
ud

y 
an

d 
Ta

rg
et

 p
op

ul
at

io
n

St
ra

te
gi

es
Ty

pe
 o

f s
tu

dy
O

ut
co

m
e 

So
ur

ce
 o

f d
at

a
T

im
e-

U
ni

t 
co

st
s

R
es

ul
ts

/a
ut

ho
rs

’ 
C

om
m

en
t

se
tt

in
g

m
ea

su
re

s
ho

ri
zo

n
co

nc
lu

si
on

s

co
nt

in
ue

d

G
oo

de
r,

19
95

28
1

U
K

10
0,

00
0 

of
 t

he
 U

K
po

pu
la

tio
n 

ag
ed

 4
0

or
 m

or
e 

w
ith

 a
 1

%
in

ci
de

nc
e 

of
gl

au
co

m
a 

an
d 

5%
in

ci
de

nc
e 

of
 o

cu
la

r
hy

pe
rt

en
sio

n

(1
) C

ur
re

nt
 U

K
pr

ac
tic

e
(o

pp
or

tu
n-

ist
ic

sc
re

en
in

g 
at

ey
e 

te
st

s)

(2
) T

on
om

et
ry

(3
) N

C
T

(2
2

m
m

H
g

th
re

sh
ol

d)
an

d 
H

en
so

n
fie

ld
s

C
os

t-
ef

fe
ct

iv
en

es
s

an
al

ys
is 

an
d

co
st

–u
til

ity
an

al
ys

is

C
os

t 
pe

r
ca

se
de

te
ct

ed
;

co
st

 p
er

 y
ea

r
of

 b
lin

dn
es

s
sa

ve
d;

 c
os

t
pe

r 
D

A
LY

sa
ve

d

D
at

a 
on

ef
fe

ct
ive

ne
ss

: t
hr

ee
st

ud
ie

s 
pu

bl
ish

ed
be

tw
ee

n 
19

90
 a

nd
19

93
. E

ac
h 

st
ra

te
gy

w
as

 in
fo

rm
ed

 b
y

da
ta

 fr
om

 a
 s

in
gl

e
st

ud
y

Co
st

s:
in

cl
ud

ed
co

st
s 

of
 s

cr
ee

ni
ng

te
st

s 
to

 t
he

 N
H

S.
Fo

r 
st

an
da

rd
pr

ac
tic

e 
th

is 
w

as
ba

se
d 

on
 a

 c
os

t 
of

an
 o

pt
om

et
ris

t’s
ey

e 
te

st
 a

nd
as

su
m

ed
 c

os
ts

 fo
r

th
e 

ot
he

r 
te

st
s

O
nl

y 
ot

he
r 

co
st

s
w

er
e 

th
e 

fir
st

ou
tp

at
ie

nt
 v

isi
t 

an
d

co
st

 o
f t

re
at

m
en

t
(o

nl
y 

in
cl

ud
ed

 in
th

e 
es

tim
at

io
n 

of
co

st
 p

er
 y

ea
r 

of
bl

in
dn

es
s 

sa
ve

d 
an

d
co

st
 p

er
 D

A
LY

sa
ve

d)
C

ur
re

nc
y 

w
as

po
un

ds
 s

te
rli

ng
.

Pr
ic

e 
ye

ar
 w

as
 n

ot
st

at
ed

 b
ut

 w
as

pr
ob

ab
ly

 1
99

5/
96

10
 y

ea
rs

O
pt

om
et

ris
t 

ey
e

te
st

 £
13

.1
5

To
no

m
et

ry
 £

10
N

C
T

 a
nd

 fi
el

ds
£1

7
Fi

rs
t 

ou
tp

at
ie

nt
ap

po
in

tm
en

t 
£6

2
C

os
t 

of
 t

re
at

m
en

t
fo

r 
5 

ye
ar

s 
£7

70
N

o 
di

sc
ou

nt
in

g
pe

rf
or

m
ed

Co
st

s
(1

) £
58

1,
00

0 
+

 
(T

x 
£2

54
.1

,0
00

)
(2

) £
15

21
,0

00
 +

 
(T

x 
£3

85
.0

,0
00

)
(3

) £
22

17
,0

00
 +

 
(T

x 
£7

06
.1

,0
00

)

Ef
fe

ct
ive

ne
ss

C
as

es
 d

et
ec

te
d

(1
) 3

30
(2

) 5
00

(3
) 9

17

Ye
ar

s 
of

 b
lin

dn
es

s 
sa

ve
d

(1
) N

A
(2

) 8
5

(3
) 2

94

D
A

LY
s 

sa
ve

d
(1

) N
A

(2
) 3

4
(3

) 1
17

.6

IC
ER

s
C

as
es

 d
et

ec
te

d
(1

) £
17

59
(2

) £
55

31
(3

) £
16

70

Bl
in

dn
es

s 
sa

ve
d

(1
) N

ot
 e

st
im

at
ed

(2
) £

18
,7

90
(3

) £
11

,7
58

D
A

LY
s 

sa
ve

d
(4

) N
ot

 e
st

im
at

ed
(5

) £
46

,9
75

(1
) £

29
,3

96

T
he

 c
on

cl
us

io
n 

dr
aw

n 
is

th
at

 c
ur

re
nt

 c
as

e 
fin

di
ng

is 
a 

m
or

e 
ra

tio
na

l p
ol

ic
y

N
o 

se
ns

iti
vi

ty
an

al
ys

is 
w

as
pe

rf
or

m
ed

 a
nd

th
e 

re
su

lts
 o

f
th

e 
st

ud
y 

ar
e

ba
se

d 
on

in
di

re
ct

co
m

pa
ris

on
s

w
hi

ch
 m

ig
ht

 b
e

bi
as

ed



Health Technology Assessment 2007; Vol. 11: No. 41

291

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 9
6

Co
st

-e
ffe

ct
ive

ne
ss

 o
f s

cr
ee

ni
ng

 fo
r O

AG
: i

nc
lu

de
d 

st
ud

ie
s 

(c
on

t’d
)

St
ud

y 
an

d 
Ta

rg
et

 p
op

ul
at

io
n

St
ra

te
gi

es
Ty

pe
 o

f s
tu

dy
O

ut
co

m
e 

So
ur

ce
 o

f d
at

a
T

im
e-

U
ni

t 
co

st
s

R
es

ul
ts

/a
ut

ho
rs

’ 
C

om
m

en
t

se
tt

in
g

m
ea

su
re

s
ho

ri
zo

n
co

nc
lu

si
on

s

a 
To

no
m

et
ry

 a
nd

 p
er

im
et

ry
.

b 
To

no
m

et
ry

 w
ith

 a
 r

ef
er

ra
l c

ut
-o

ff 
of

 >
22

 m
m

H
g.

c 
O

ph
th

al
m

os
co

py
 a

nd
 t

on
om

et
ry

 fo
llo

w
ed

 b
y 

pe
rim

et
ry

 in
 h

ig
h-

ris
k 

pa
tie

nt
s,

 b
ut

 r
ef

er
ra

l c
rit

er
ia

 s
et

 t
o 

be
 s

ev
er

e.
 

d 
O

ph
th

al
m

os
co

py
, t

on
om

et
ry

 a
nd

 p
er

im
et

ry
 in

 a
ll 

pa
tie

nt
s 

an
d 

re
fe

rr
al

 c
rit

er
ia

 s
et

 t
o 

be
 s

ev
er

e.

Tu
ck

,
19

97
28

3

U
K

10
,0

00
 C

au
ca

sia
ns

ag
ed

 o
ve

r 
40

 y
ea

rs
Sc

re
en

in
g 

w
ith

to
no

m
et

ry
,

op
ht

ha
lm

os
co

py
,

an
d 

pe
rim

et
ry

in
di

vi
du

al
ly

 a
nd

al
so

 u
sin

g
di

ffe
re

nt
co

m
bi

na
tio

ns
 o

f
th

es
e 

th
re

e
te

st
s.

 R
ef

er
ra

l
cr

ite
ria

 w
er

e
cl

as
sif

ie
d 

as
se

ve
re

 a
nd

 la
x

de
pe

nd
in

g 
on

cu
t-

of
fs

 u
se

d

C
os

t-
ef

fe
ct

iv
en

es
s

an
al

ys
is

A
ve

ra
ge

 c
os

t
pe

r 
tr

ue
-

po
sit

iv
e 

ca
se

id
en

tif
ie

d

D
at

a 
on

 s
en

sit
iv

ity
an

d 
sp

ec
ifi

ci
ty

de
riv

ed
 fr

om
 a

d
ho

c 
re

vi
ew

 o
f

lit
er

at
ur

e.
 

U
ni

t 
co

st
s 

de
riv

ed
fr

om
 li

te
ra

tu
re

 o
n

sc
re

en
in

g 
fo

r
gl

au
co

m
a 

an
d 

fr
om

pe
rs

on
al

co
m

m
un

ic
at

io
n.

 

Cu
rr

en
cy

: U
K

 p
ric

es
ba

se
d 

on
 1

99
2

pr
ic

es
 c

on
ve

rt
ed

 t
o

19
95

 p
ric

es
. U

K
po

un
d 

pr
ic

es
 h

av
e

be
en

 e
xp

re
ss

ed
 a

s
U

S 
do

lla
rs

 u
sin

g 
a

co
nv

er
sio

n 
ra

te
 o

f
£1

 =
 $

1.
55

Re
so

ur
ce

 u
se

:n
ot

st
at

ed

U
nc

le
ar

U
K

 c
om

m
er

ci
al

sig
ht

 t
es

t 
(p

er
te

st
): 

$6
7.

00

Eq
ui

pm
en

t 
co

st
s

N
C

T:
 $

69
75

A
ut

om
at

ed
pe

rim
et

ry
: $

77
50

A
nn

ua
l s

er
vi

ci
ng

co
st

s 
fo

r
to

no
m

et
er

 a
nd

pe
rim

et
er

: $
15

5
pe

r 
in

st
ru

m
en

t

C
os

ts
 o

f s
ec

on
da

ry
ex

am
in

at
io

n:
 $

62

T
he

 le
as

t-
co

st
 m

od
es

w
er

e 
T

Pa
($

76
0 

pe
r

tr
ue

 p
os

iti
ve

) a
nd

T
>

22
b

($
89

4 
pe

r 
tr

ue
po

sit
iv

e)
, b

ut
 t

he
y 

ha
d

le
ss

 t
ha

n 
60

%
se

ns
iti

vi
ty

. T
he

 m
od

es
O

T
Ph

r 
(s

v)
c

an
d 

O
T

P
(s

v)
d

st
ru

ck
 a

 g
oo

d
ba

la
nc

e 
be

tw
ee

n 
be

in
g

co
st

-e
ffe

ct
iv

e 
w

hi
le

ha
vi

ng
 s

uf
fic

ie
nt

ly
 h

ig
h

se
ns

iti
vi

tie
s 

of
 8

0%
 a

nd
87

%
, r

es
pe

ct
iv

el
y.

 T
he

co
st

 p
er

 t
ru

e-
po

sit
iv

e
ca

se
 fo

r 
th

es
e 

tw
o

m
od

es
 w

as
 $

12
34

 a
nd

$1
41

8 
(o

r 
$7

36
 a

nd
$9

62
 if

 t
he

 c
os

ts
 o

f
pr

im
ar

y
op

ht
ha

lm
os

co
py

 a
re

ex
cl

ud
ed

, t
hi

s 
te

st
al

w
ay

s 
be

in
g 

co
nd

uc
te

d
by

 o
pt

om
et

ris
ts

 fo
r

ot
he

r 
re

as
on

s)





Health Technology Assessment 2007; Vol. 11: No. 41

293

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 20

Complete incremental cost-effectiveness data for 
each included study



Appendix 20

294 T
A

B
L
E

 9
7

Co
st

-e
ffe

ct
ive

ne
ss

 d
at

a 
fro

m
 s

cr
ee

ni
ng

 m
od

el
 a

cc
or

di
ng

 t
o 

G
ot

tli
eb

 e
t 

al
. (

19
83

)28
2

Te
st

A
ge

 r
an

ge
 

To
ta

l c
os

ts
 

Ye
ar

s 
of

 v
is

io
n 

In
cr

em
en

ta
l c

os
ts

 
In

cr
em

en
ta

l 
IC

ER
 c

om
pa

re
d 

to
IC

ER
 

(y
ea

rs
)

(1
98

0 
U

S$
)

sa
ve

d
(1

98
0 

U
S$

)
ef

fe
ct

iv
en

es
s

(1
98

0 
U

S$
)

O
ph

th
al

m
os

co
py

 
40

–4
4

9,
30

0,
00

0
2,

75
0

To
no

m
et

ry
 >

24
40

–4
4

14
,4

00
,0

00
5,

60
0

5,
10

0,
00

0
2,

85
0

O
ph

th
al

m
os

co
py

1,
78

9
H

F 
fie

ld
s

40
–4

4
16

,4
00

,0
00

2,
60

0
D

om
in

at
ed

M
PT

 fi
el

ds
40

–4
4

17
,5

00
,0

00
2,

53
0

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

40
–4

4
19

,4
00

,0
00

3,
77

0
D

om
in

at
ed

To
no

m
et

ry
 >

21
40

–4
4

21
,0

00
,0

00
11

,1
50

6,
60

0,
00

0
5,

55
0

To
no

m
et

ry
 >

24
1,

18
9

G
ol

dm
an

n 
fie

ld
s

40
–4

4
28

,0
00

,0
00

6,
41

0
D

om
in

at
ed

O
ph

th
al

m
os

co
py

 
45

–4
9

10
,6

00
,0

00
5,

27
0

To
no

m
et

ry
 >

24
45

–4
9

15
,4

00
,0

00
6,

70
0

4,
80

0,
00

0
1,

43
0

O
ph

th
al

m
os

co
py

3,
35

7
H

F 
fie

ld
s

45
–4

9
17

,7
00

,0
00

5,
01

0
D

om
in

at
ed

M
PT

 fi
el

ds
45

–4
9

18
,8

00
,0

00
4,

74
0

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

45
–4

9
21

,5
00

,0
00

6,
98

0
6,

10
0,

00
0

28
0

To
no

m
et

ry
 >

24
21

,7
86

To
no

m
et

ry
 >

21
45

–4
9

30
,7

00
,0

00
18

,3
00

9,
20

0,
00

0
11

,3
20

G
lo

bu
ck

 fi
el

ds
81

3
G

ol
dm

an
n 

fie
ld

s
45

–4
9

32
,5

00
,0

00
11

,1
60

D
om

in
at

ed

O
ph

th
al

m
os

co
py

 
50

–5
4

12
,6

00
,0

00
9,

10
0

To
no

m
et

ry
 >

24
50

–5
4

16
,0

00
,0

00
7,

98
0

D
om

in
at

ed
H

F 
fie

ld
s

50
–5

4
19

,6
00

,0
00

8,
75

0
D

om
in

at
ed

M
PT

 fi
el

ds
50

–5
4

20
,5

00
,0

00
7,

82
0

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

50
–5

4
23

,8
00

,0
00

11
,2

10
11

,2
00

,0
00

2,
11

0
O

ph
th

al
m

os
co

py
5,

30
8

To
no

m
et

ry
 >

21
50

–5
4

32
,9

00
,0

00
20

,8
00

9,
10

0,
00

0
9,

59
0

G
lo

bu
ck

 fi
el

ds
94

9
G

ol
dm

an
n 

fie
ld

s
50

–5
4

35
,0

00
,0

00
15

,3
80

D
om

in
at

ed

O
ph

th
al

m
os

co
py

 
55

–5
9

17
,2

00
,0

00
17

,3
00

To
no

m
et

ry
 >

24
55

–5
9

17
,7

00
,0

00
11

,4
10

D
om

in
at

ed
H

F 
fie

ld
s

55
–5

9
24

,0
00

,0
00

16
,7

60
D

om
in

at
ed

M
PT

 fi
el

ds
55

–5
9

24
,2

00
,0

00
14

,4
30

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

55
–5

9
28

,9
00

,0
00

20
,3

30
11

,7
00

,0
00

3,
03

0
O

ph
th

al
m

os
co

py
3,

86
1

To
no

m
et

ry
 >

21
55

–5
9

37
,3

00
,0

00
27

,1
00

8,
40

0,
00

0
6,

77
0

G
lo

bu
ck

 fi
el

ds
1,

24
1

G
ol

dm
an

n 
fie

ld
s

55
–5

9
40

,4
00

,0
00

24
,3

70
D

om
in

at
ed

O
ph

th
al

m
os

co
py

 
60

–6
4

16
,9

00
,0

00
15

,4
20

To
no

m
et

ry
 >

24
60

–6
4

17
,7

00
,0

00
10

,0
20

D
om

in
at

ed
H

F 
fie

ld
s

60
–6

4
23

,8
00

,0
00

14
,9

30
D

om
in

at
ed

M
PT

 fi
el

ds
60

–6
4

24
,0

00
,0

00
12

,8
80

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

60
–6

4
28

,8
00

,0
00

18
,1

60
11

,9
00

,0
00

2,
74

0
O

ph
th

al
m

os
co

py
4,

34
3

To
no

m
et

ry
 >

21
60

–6
4

39
,9

00
,0

00
24

,8
00

11
,1

00
,0

00
6,

64
0

G
lo

bu
ck

 fi
el

ds
1,

67
2

G
ol

dm
an

n 
fie

ld
s

60
–6

4
41

,0
00

,0
00

22
,2

50
D

om
in

at
ed co
nt

in
ue

d



Health Technology Assessment 2007; Vol. 11: No. 41

295

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 9
7

Co
st

-e
ffe

ct
ive

ne
ss

 d
at

a 
fro

m
 s

cr
ee

ni
ng

 m
od

el
 a

cc
or

di
ng

 t
o 

G
ot

tli
eb

 e
t 

al
. (

19
83

)28
2

(c
on

t’d
)

Te
st

A
ge

 r
an

ge
 

To
ta

l c
os

ts
 

Ye
ar

s 
of

 v
is

io
n 

In
cr

em
en

ta
l c

os
ts

 
In

cr
em

en
ta

l 
IC

ER
 c

om
pa

re
d 

to
IC

ER
 

(y
ea

rs
)

(1
98

0 
U

S$
)

sa
ve

d
(1

98
0 

U
S$

)
ef

fe
ct

iv
en

es
s

(1
98

0 
U

S$
)

To
no

m
et

ry
 >

24
65

–6
9

19
,3

00
,0

00
11

,5
40

O
ph

th
al

m
os

co
py

 
65

–6
9

20
,9

00
,0

00
19

,8
40

1,
60

0,
00

0
8,

30
0

To
no

m
et

ry
 >

24
19

3
M

PT
 fi

el
ds

65
–6

9
27

,3
00

,0
00

16
,3

90
D

om
in

at
ed

H
F 

fie
ld

s
65

–6
9

27
,7

00
,0

00
19

,2
70

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

65
–6

9
33

,3
00

,0
00

22
,9

50
12

,4
00

,0
00

3,
11

0
O

ph
th

al
m

os
co

py
3,

98
7

To
no

m
et

ry
 >

21
65

–6
9

43
,8

00
,0

00
26

,5
00

10
,5

00
,0

00
3,

55
0

G
lo

bu
ck

 fi
el

ds
2,

95
8

G
ol

dm
an

n 
fie

ld
s

65
–6

9
45

,8
00

,0
00

26
,6

90
2,

00
0,

00
0

19
0

To
no

m
et

ry
 >

21
10

,5
26

To
no

m
et

ry
 >

24
70

–7
4

21
,0

00
,0

00
10

,4
30

O
ph

th
al

m
os

co
py

 
70

–7
4

24
,1

00
,0

00
18

,9
00

3,
10

0,
00

0
8,

47
0

To
no

m
et

ry
 >

24
36

6
M

PT
 fi

el
ds

70
–7

4
29

,9
00

,0
00

15
,5

20
D

om
in

at
ed

H
F 

fie
ld

s
70

–7
4

30
,8

00
,0

00
18

,3
80

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

70
–7

4
36

,8
00

,0
00

21
,6

40
12

,7
00

,0
00

2,
74

0
O

ph
th

al
m

os
co

py
4,

63
5

To
no

m
et

ry
 >

21
70

–7
4

46
,4

00
,0

00
22

,5
00

9,
60

0,
00

0
86

0
G

lo
bu

ck
 fi

el
ds

11
,1

63
G

ol
dm

an
n 

fie
ld

s
70

–7
4

49
,4

00
,0

00
24

,4
10

3,
00

0,
00

0
1,

91
0

To
no

m
et

ry
 >

21
1,

57
1

To
no

m
et

ry
 >

24
75

–7
9

23
,1

00
,0

00
10

,1
20

O
ph

th
al

m
os

co
py

 
75

–7
9

26
,1

00
,0

00
18

,6
80

3,
00

0,
00

0
8,

56
0

To
no

m
et

ry
 >

24
35

0
M

PT
 fi

el
ds

75
–7

9
31

,3
00

,0
00

15
,2

70
D

om
in

at
ed

H
F 

fie
ld

s
75

–7
9

32
,8

00
,0

00
18

,1
80

D
om

in
at

ed
G

lo
bu

ck
 fi

el
ds

75
–7

9
38

,7
00

,0
00

21
,2

30
12

,6
00

,0
00

2,
55

0
O

ph
th

al
m

os
co

py
4,

94
1

To
no

m
et

ry
 >

21
75

–7
9

43
,8

00
,0

00
20

,2
00

D
om

in
at

ed
G

ol
dm

an
n 

fie
ld

s
75

–7
9

50
,1

00
,0

00
23

,4
00

11
,4

00
,0

00
2,

17
0

G
lo

bu
ck

 fi
el

ds
5,

25
3



Appendix 20

296 T
A

B
L
E

 9
8

Co
st

-e
ffe

ct
ive

ne
ss

 d
at

a 
fro

m
 s

cr
ee

ni
ng

 m
od

el
 a

cc
or

di
ng

 t
o 

Bo
ivi

n 
et

 a
l.28

0

St
ra

te
gy

 
In

it
ia

l 
Su

bs
eq

ue
nt

 
Sc

re
en

in
g 

A
ge

 
Pa

rt
ic

ip
at

io
n 

C
om

pl
ia

nc
e 

Tr
ea

tm
en

t 
P

re
va

le
nc

e 
A

ve
ra

ge
 c

os
t

To
ta

l 
IC

ER
 

IC
ER

no
.

te
st

(s
)

te
st

s
fr

eq
ue

nc
y 

(y
ea

rs
)

(%
)

(%
)

ef
fic

ac
y 

re
du

ct
io

n 
pe

r 
ye

ar
 o

f 
co

st
s

co
m

pa
re

d 
(y

ea
rs

)
(%

)
(c

as
es

)
bl

in
dn

es
s 

to
 w

hi
ch

 
av

oi
de

d 
st

ra
te

gy
 

(1
99

4 
C

an
$)

no
.?

1
T

F,G
,P

3
65

–7
9

75
75

50
20

9
36

,0
00

7,
76

3,
60

4
2

T,
F

G
,P

3
65

–7
9

75
75

50
28

7
42

,0
00

12
,5

74
,6

20
1

61
,6

80

3
T

F,G
,P

3
40

–7
9

75
75

50
24

8
74

,0
00

19
,1

54
,0

63
4

T,
F

G
,P

5
40

–7
9

75
75

50
35

4
78

,0
00

28
,6

79
,5

20
3

89
,8

63
5

T,
F

G
,P

3
40

–7
9

60
75

50
28

4
10

0,
00

0
29

,1
08

,0
53

D
om

in
at

ed
6

T,
F

G
,P

3
40

–7
9

75
60

50
28

4
11

4,
00

0
33

,0
41

,7
18

D
om

in
at

ed
7

T,
F

G
,P

3
40

–7
9

75
75

50
35

4
10

0,
00

0
36

,3
85

,0
66

D
om

in
at

ed
8

T,
F

G
,P

3
40

–7
9

75
75

30
21

3
16

8,
00

0
36

,3
85

,0
66

D
om

in
at

ed
9

T,
F

G
,P

3
40

–7
9

75
75

70
49

6
70

,0
00

36
,3

85
,0

66
4

54
,2

64
10

T,
F

G
,P

3
40

–7
9

75
90

50
42

5
90

,0
00

39
,7

28
,4

14
D

om
in

at
ed

11
T,

F
G

,P
3

40
–7

9
90

75
50

42
5

10
0,

00
0

43
,6

62
,0

79
D

om
in

at
ed

12
T,

F
G

,P
1

40
–7

9
75

75
50

35
4

20
8,

00
0

74
,9

12
,7

97
D

om
in

at
ed

F, 
fu

nd
os

co
py

; G
, g

on
io

sc
op

y;
 P,

 p
er

im
et

ry
; T

, t
on

om
et

ry
.



Health Technology Assessment 2007; Vol. 11: No. 41

297

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

T
A

B
L
E

 9
9

Co
st

-e
ffe

ct
ive

ne
ss

 d
at

a 
fro

m
 s

cr
ee

ni
ng

 m
od

el
 a

cc
or

di
ng

 t
o 

Tu
ck

 a
nd

 C
ric

k28
3

St
ra

te
gy

Sc
re

en
in

g 
st

ra
te

gi
es

To
ta

l 
Se

ns
it

iv
it

y 
Sp

ec
ifi

ci
ty

 
A

ve
ra

ge
 

To
ta

l c
os

ts
 

IC
ER

 
IC

ER
s 

no
.

tr
ue

 
(%

)
(%

)
co

st
 p

er
 

(1
99

5 
U

S$
)

co
m

pa
re

d 
(1

99
5 

po
si

ti
ve

s
tr

ue
-p

os
it

iv
e 

to
 s

tr
at

eg
y 

U
S$

)
ca

se
 

no
.

(1
99

5 
U

S$
)

1
To

no
m

et
ry

 a
nd

 p
er

im
et

ry
 if

 IO
P 

>
20

 m
m

H
g

40
48

99
76

0
30

,4
00

2
To

no
m

et
ry

 a
nd

 p
er

im
et

ry
 if

 IO
P 

>
22

 m
m

H
g

47
56

99
76

4
35

,9
08

1
78

7
3

To
no

m
et

ry
 a

t 
th

re
sh

ol
ds

 o
f I

O
P 

>
22

 m
m

H
g

49
58

96
41

6
43

,8
06

2
3,

94
9

4
O

ph
th

al
m

os
co

py
 (s

v)
30

36
98

1,
73

8
52

,1
40

D
om

in
at

ed
5

Pe
rim

et
ry

55
66

96
1,

05
4

57
,9

70
3

2,
36

1
6

O
ph

th
al

m
os

co
py

 a
nd

 t
on

om
et

ry
 (s

v)
40

48
99

1,
45

1
58

,0
40

D
om

in
at

ed
7

O
ph

th
al

m
os

co
py

 a
nd

 t
on

om
et

ry
 fo

llo
w

ed
 b

y 
pe

rim
et

ry
 fo

r 
‘re

fe
rr

al
’ c

an
di

da
te

s 
(s

v)
47

56
99

1,
37

3
64

,5
31

D
om

in
at

ed
8

O
ph

th
al

m
os

co
py

 a
nd

 t
on

om
et

ry
 fo

llo
w

ed
 b

y 
pe

rim
et

ry
 fo

r 
‘re

fe
rr

al
’ c

an
di

da
te

s 
(lx

)
56

67
99

1,
36

7
76

,5
52

5
18

,5
82

9
O

ph
th

al
m

os
co

py
 a

nd
 p

er
im

et
ry

 (s
v)

33
39

99
2,

34
2

77
,2

86
D

om
in

at
ed

10
O

ph
th

al
m

os
co

py
 a

nd
 t

on
om

et
ry

 (l
x)

54
64

96
1,

48
0

79
,9

20
D

om
in

at
ed

11
O

ph
th

al
m

os
co

py
 a

nd
 t

on
om

et
ry

 fo
llo

w
ed

 b
y 

pe
rim

et
ry

 fo
r 

‘h
ig

h-
ris

k’
 c

an
di

da
te

s 
(s

v)
67

80
98

1,
23

4
82

,6
78

8
55

7
12

To
no

m
et

ry
 a

t 
th

re
sh

ol
ds

 o
f I

O
P 

>
20

 m
m

H
g

58
69

90
1,

45
7

84
,5

06
D

om
in

at
ed

13
O

ph
th

al
m

os
co

py
 a

nd
 t

on
om

et
ry

 fo
llo

w
ed

 b
y 

pe
rim

et
ry

 fo
r 

‘h
ig

h-
ris

k’
 c

an
di

da
te

s 
(lx

)
70

83
97

1,
35

8
95

,0
60

11
4,

12
7

14
O

ph
th

al
m

os
co

py
 a

nd
 p

er
im

et
ry

 (l
x)

70
83

95
1,

47
6

10
3,

32
0

D
om

in
at

ed
15

O
ph

th
al

m
os

co
py

 a
nd

 t
on

om
et

ry
 a

nd
 p

er
im

et
ry

 (s
v)

73
87

97
1,

41
8

10
3,

51
4

13
2,

81
7

16
O

ph
th

al
m

os
co

py
 a

nd
 t

on
om

et
ry

 a
nd

 p
er

im
et

ry
 (l

x)
80

95
95

1,
46

9
1,

11
7,

52
0

15
2,

00
1

17
O

ph
th

al
m

os
co

py
 (l

x)
56

67
86

2,
36

2
13

2,
27

2
D

om
in

at
ed





Health Technology Assessment 2007; Vol. 11: No. 41

299

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Appendix 21

Interim life table

TABLE 100 Interim life table: expectation of life (Scotland, males), based on data for the years 2002–2004

Age x qx Age x qx

0 0.005862 51 0.005569
1 0.000493 52 0.006351
2 0.000263 53 0.006886
3 0.000218 54 0.007109
4 0.000235 55 0.007739
5 0.000148 56 0.009137
6 0.000101 57 0.009230
7 0.000088 58 0.010978
8 0.000098 59 0.011729
9 0.000150 60 0.014471

10 0.000093 61 0.015468
11 0.000203 62 0.017541
12 0.000161 63 0.019046
13 0.000162 64 0.019963
14 0.000202 65 0.021213
15 0.000301 66 0.023363
16 0.000516 67 0.025836
17 0.000727 68 0.026730
18 0.000956 69 0.031159
19 0.000911 70 0.032368
20 0.001024 71 0.038335
21 0.001102 72 0.040495
22 0.001311 73 0.044996
23 0.001235 74 0.050523
24 0.001234 75 0.053944
25 0.001323 76 0.059338
26 0.001150 77 0.066269
27 0.001599 78 0.071343
28 0.001488 79 0.075206
29 0.001498 80 0.088011
30 0.001660 81 0.096520
31 0.001436 82 0.097352
32 0.001661 83 0.107601
33 0.001723 84 0.118526
34 0.001738 85 0.132787
35 0.001957 86 0.152222
36 0.001730 87 0.156370
37 0.001948 88 0.172315
38 0.002073 89 0.187888
39 0.002319 90 0.185945
40 0.002351 91 0.212929
41 0.002630 92 0.226651
42 0.002353 93 0.248127
43 0.003045 94 0.252039
44 0.002946 95 0.282443
45 0.003075 96 0.317949
46 0.003510 97 0.355311
47 0.003961 98 0.357698
48 0.004150 99 0.366492
49 0.004988 100 0.389381
50 0.004954

Produced by the Government Actuary’s Department (http://www.gad.gov.uk/Life_Tables/docs/wltscom0204.xls)
qx is the mortality rate between age x and (x +1), that is the probability that a person aged x exactly will die before reaching
age (x +1).





Table 101 reports the estimates of health state
utilities for those people for whom an

objective assessment of the severity of glaucoma is
available. Table 102 describes the health state
utilities for the same people but based on the
respondents’ own assessments of glaucoma
severity. As can be seen from these tables the
number of people contributing data at each level
of severity varied and hence the utility scores also
varied. 

Where data were available from both sources a
comparison between the objective grading and
respondents’ assessment of severity showed that

the two methods of assessment agreed only 50% of
the time. It is for this reason that the data based
on the objective assessment were used in the base
case of the model.

Rather more data were available from the whole
sample. Assuming that the majority of people
assessed the severity of their glaucoma the same
or within one level of its objective assessment
(Table 103 indicates that this occurred 90% of the
time), then the data from whole sample may be
more precise. These data have therefore been used
in a sensitivity analysis.
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Appendix 22

Utility scores

TABLE 101 Health state utilities by stage of disease: objective assessment

Value Mild severity Moderate severity Severe severity
(n = 37) (n = 14) (n = 9)

Mean 0.802 0.7471 0.713
Median 0.796 0.7435 0.796
SD 0.125 0.18807 0.255
Minimum 0.29 0.20 0.09
Maximum 0.92 0.90 0.92

TABLE 102 Health state utilities by stage of disease: subjective assessment

Value Mild severity Moderate severity Severe severity
(n = 30) (n = 23) (n = 10)

Mean 0.793 0.722 0.764
Median 0.796 0.796 0.760
SD 0.142 0.236 0.095
Minimum 0.20 0.09 0.62
Maximum 0.92 0.92 0.92

TABLE 103 Cross-tabulation of numbers self-reported and objective assessment of disease

Self-reported level of glaucoma Total

Mild Moderate Severe

Validated assessment of glaucoma 2 2 0 4
Mild 20 12 4 36
Moderate 6 6 2 14
Severe 2 3 4 9

Total 30 23 10 63
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TABLE 104 Health state utilities by stage of disease: objective assessment from the whole sample (IGA, Aberdeen, Leeds)

Value Mild severity Moderate severity Severe severity
(n = 98) (n = 125) (n = 41)

Mean 0.833 0.813 0.733
Median 0.919 0.848 0.796
SD 0.131 0.146 0.201
Minimum 0.16 0.09 0.16
Maximum 0.92 0.92 0.92

Based on data from 266 usable responses from the 286 returned questionnaires.
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Appendix 23

Cost-effectiveness acceptability curves
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FIGURE 53 Base case, 40-year-old cohort, 1% OAG prevalence rate 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 10 20 30 40 50 60 70 80 90 100

Willingness to pay for a QALY (£000s)

No screening Screening GO Screening technician

Pr
ob

ab
ili

ty
 c

os
t-

ef
fe

ct
iv

e

FIGURE 54 Base case, 40-year-old cohort, 5% OAG prevalence rate 
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FIGURE 55 Base case, 40-year-old cohort, 10% OAG prevalence rate 
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FIGURE 56 Base case, 40-year-old cohort, 15% OAG prevalence rate 
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FIGURE 57 Base case, 40-year-old cohort, 20% OAG prevalence rate 
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FIGURE 58 Base case, 60-year-old cohort, 1% OAG prevalence rate 
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FIGURE 59 Base case, 60-year-old cohort, 5% OAG prevalence rate 
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FIGURE 60 Base case, 60-year-old cohort, 10% OAG prevalence rate 
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FIGURE 61 Base case, 60-year-old cohort, 15% OAG prevalence rate 
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FIGURE 62 Base case, 60-year-old cohort, 20% OAG prevalence rate 
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FIGURE 63 Base case, 75-year-old cohort, 1% OAG prevalence rate 
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FIGURE 64 Base case, 75-year-old cohort, 5% OAG prevalence rate 
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FIGURE 65 Base case, 75-year-old cohort, 10% OAG prevalence rate
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FIGURE 66 Base case, 75-year-old cohort, 15% OAG prevalence rate
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FIGURE 67 Base case, 75-year-old cohort, 20% OAG prevalence rate 
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FIGURE 68 Five-year screening interval, 40-year-old cohort, 1% OAG prevalence rate 
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FIGURE 69 Ten-year screening interval, 40-year-old cohort, 1% OAG prevalence rate
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FIGURE 70 Five-year screening interval, 60-year-old cohort, 1% OAG prevalence rate
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FIGURE 71 Ten-year screening interval, 60-year-old cohort, 1% OAG prevalence rate
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FIGURE 72 Five-year screening interval, 75-year-old cohort, 1% OAG prevalence rate
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FIGURE 73 Ten-year screening interval, 75-year-old cohort, 1% OAG prevalence rate
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FIGURE 74 Five-year screening interval, 40-year-old cohort, 5% OAG prevalence rate



Health Technology Assessment 2007; Vol. 11: No. 41

315

© Queen’s Printer and Controller of HMSO 2007. All rights reserved.

Pr
ob

ab
ili

ty
 c

os
t-

ef
fe

ct
iv

e

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 10 20 30 40 50 60 70 80 90 100

Willingness to pay for a QALY (£000s)

No screening Screening GO Screening technician

FIGURE 75 Ten-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 76 Five-year screening interval, 60-year-old cohort, 5% OAG prevalence rate
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FIGURE 77 Ten-year screening interval, 60-year-old cohort, 5% OAG prevalence rate
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FIGURE 78 Five-year screening interval, 75-year-old cohort, 5% OAG prevalence rate
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FIGURE 79 Ten-year screening interval, 75-year-old cohort, 5% OAG prevalence rate
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FIGURE 80 Five-year screening interval, 40-year-old cohort, 10% OAG prevalence rate
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FIGURE 81 Ten-year screening interval, 40-year-old cohort, 10% OAG prevalence rate
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FIGURE 82 Five-year screening interval, 60-year-old cohort, 10% OAG prevalence rate
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FIGURE 83 Ten-year screening interval, 60-year-old cohort, 10% OAG prevalence rate
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FIGURE 84 Five-year screening interval, 75-year-old cohort, 10% OAG prevalence rate
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FIGURE 85 Ten-year screening interval, 75-year-old cohort, 10% OAG prevalence rate
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FIGURE 86 Incidence of OAG high, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 87 Incidence of OAG low, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 88 OAG progression mild high, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 89 OAG progression mild low, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 90 OAG progression moderate high, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 91 OAG progression moderate low, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 92 OAG progression severe high, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 93 OAG progression severe low, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 94 Alternative OAG progression mean values, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate
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FIGURE 95 Health state utility subjective assessment, 10-year screening interval, 40-year-old cohort, 5% OAG prevalence rate





Data relevant to the costs of blindness and
visual impairment relevant to the UK are

sparse. A recent study by Meads and Hyde299

estimated the annual costs of blindness caused by
age-related macular degeneration. This study
attempted to estimate the costs to the NHS, local
and central government using data from the
literature and unit costs from a variety of standard
sources or previously published estimates. 

Although it is unclear whether the best available
data were used, the sources and values used were
explicitly stated so their validity can be considered
(Table 105). In Table 105 the costs from Meads and
Hyde have been inflated from 2000/01 to 2005/06
UK pounds sterling using the Hospital and

Community Health Services Pay and Price Index
and a 2% inflation rate for where no inflation rate
indices were available.

In 2006 UK pounds Meads and Hyde estimated
that the cost of the first year of blindness was
£7851 and subsequent years was £7657 (the costs
of vision aids and rehabilitation were only
incurred in the first year). Using these figures, the
cost to society can be estimated as £6569 in the
first year and £6487 in subsequent years (societal
costs exclude tax and benefits, which are transfer
payments, rather than costs, but would include the
proportion of residential costs incurred by
patients). 
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Appendix 24

The wider costs of visual impairment

TABLE 105 Elements of the cost of visual impairment considered by Meads and Hyde299

Proportion incurring cost 

Blind registration 72.61 95%
Low vision aids 165.82 33%
Low vision rehabilitation 249.71 11%
Housing benefit and council tax 3,301.56 45%
Social security 2,340.19 63%
Tax allowance 388.00 5%
Depression 476.76 39%
Hip replacement 4,462.65 5%
Community care 3,464.83 6%
Residential care 19,344.75 30%a

a In their analysis Meads and Hyde assumed that 30% of people paid their own residential care costs.





As described in the section ‘Estimating the
numbers eligible for screening’ (p. 135), the

number of people eligible for screening and the
number of cases of OAG that might be expected
to occur in the groups eligible and ineligible for
screening can be estimated from the data reported
in Table 63 (p. 135). The estimates, shown in Table

106, have been provided for a standard 100,000
cohort of the UK population aged 40 years and
above. Estimates have been calculated for two
alternative sets of assumptions. First, it has been
assumed that the prevalence of the risk factors is
independent and, second, it has been assumed
that the prevalence of risk factors is not
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Appendix 25

Further details of the estimation of the numbers 
eligible and ineligible for screening

TABLE 106 Size of eligible population and estimate of level of need in the target populations

Parameter Mean Higha Notes

Total population (aged 40 years and over) 100,000
Eligible population

Number aged 40 with risk factors at first screen 1,312 Assume no double counting
Number aged 50 with risk factors at first screen 1,177 Assume no double counting
Number aged 60 with risk factors at first screen 585 Assume no double counting
Number aged 40 with risk factors at first screen 1,004 Assume double counting
Number aged 50 with risk factors at first screen 926 Assume double counting
Number aged 60 with risk factors at first screen 390 Assume double counting

Cases of OAG
Cases in the population of 100,000b 2,100 2,500

Cases in age 40 cohort 10 16
Cases in age 50 cohort 24 34
Cases in age 60 cohort 29 37

a Based on the upper limits of the confidence intervals reported in Table 63 and the underestimate of OAG in the
population. 

b Based on an estimated population prevalence of OAG of 2.1% (95% CI 1.7 to 2.5%).

TABLE 107 Estimated number of cases of OAG included in and excluded from the target groups

Mean High Notes

Expected number of cases in the at-risk group invited for screening
Number at first screen with risk factors, age 40 8 16 Assume no double counting; bounded at upper limit
Number at first screen with risk factors, age 50 22 34 Assume no double counting; bounded at upper limit
Number at first screen with risk factors, age 60 18 30 Assume no double counting
Number at first screen with risk factors, age 40 6 12 Assume double counting
Number at first screen with risk factors, age 50 16 28 Assume double counting
Number at first screen with risk factors, age 60 10 16. Assume double counting

Expected number of cases without risk factors in the same age group
First screen risk factors, age 40 1 0 Assume no double counting
First screen risk factors, age 50 2 0 Assume no double counting
First screen risk factors, age 60 11 7 Assume no double counting
First screen risk factors, age 40 4 4 Assume double counting
First screen risk factors, age 50 8 6 Assume double counting
First screen risk factors, age 60 19 21 Assume double counting



independent. This means that the cumulative
prevalence of the risk factors is equal to the
prevalence of the single most common risk factor.
In the analysis that assumes double counting it has
also been assumed that the prevalence of OAG for
each risk factor is independent. 

Table 107 reports the estimates of the expected
number of OAG cases in the target age groups

who have the specified risk factors and the
expected number of cases of OAG among people
of the same age but who do not have any of the
risk factors. As this table illustrates (and as would
be expected), the extreme assumptions give
unrealistic estimates, indicating that there will be
considerable overlap between the risk factors.
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Appendix 26

Number of people in the observation state 
over time
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FIGURE 96 Number of people in the observation state
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Appendix 27

Costs of diagnosis and cases detected for the 
technician and no-screening strategies
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Appendix 28

Diagnostic performance of the technician and 
no-screening strategies
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