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Abstract

Intraocular pressure (IOP) is an accepted glaucoma risk factor and it is used as one parameter to screen,
diagnose and monitor glaucoma during treatment. There has been no population-based study of IOP in Thailand.
Therefore, it is interesting to study the IOP of non-glaucomatous and glaucomatous Thais. The objectives of this
study are to revise the distribution of the glaucoma and non-glaucomatous IOP sample using the Thailand national
visual impairment survey from 2006-2007 and its relationships to diabetes and hypertension. IOP data from 21,711
participants in a cross-sectional epidemiological study is gathered from 22 provinces including Bangkok. The
results show that from15,466 of 40 year and older participants had comprehensive eye examinations and 10,096
participants (65.28%) had an IOP measurement (non-contact tonometer). The IOP of participants without glaucoma
shows a Gaussian-like distribution curve skewed right with a mean IOP for non-glaucomatous eyes of 12.16 + 3.79
mmHg. For right eyes without glaucoma, the mean IOP of the right eyes was statistically lower in men (11.90+3.81
mmHg.) than in women (12.20+3.70 mmHg.), (»<0.05). The IOP did not differ between right and left eyes (p>0.05).
The IOP decreased as the population grew older (p-value <0.05). Diabetes and hypertension had no effect on IOP.
(p=0.136 and 0.833) For 632 (4.09 %) participants with glaucoma, the mean IOP of primary open angle glaucoma
(POAG and NTG), primary angle closure glaucoma (PACG), secondary open angle glaucoma (SOAG) and
secondary close angle glaucoma (SACG) were 13.81+4.91, 14.29+6.15, 19.33+£5.25 and 13.55+4.01 mmHg,
respectively. IOP in male and female glaucoma cases did not differ (p=0.421). A history of high blood pressure and
diabetes were significantly correlated with OHT (p-value<0.001). Eighty two percent of glaucoma cases had IOP of
less than 21 mmHg. In conclusion, the average distribution of the non-glaucomatous IOP Thai sample was lower
than 19.74 (12.16 + 2 X 3.79) mmHg. In glaucoma cases, SOAG had the highest IOP (19.33+5.25 mmHg). IOP
decreased with age. Glaucoma is expected to be a major public health problem as the population ages. Since 82 % of
glaucoma cases had an IOP of less than 21 mmHg, the diagnosis of glaucoma cannot rely only on IOP, a gonioscopy

and fundus examination are also needed.
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Table 1 Population and participants by regions in Thailand national survey of visual impairment in 2006-7

Region Population Participants

Number Percent Number Percent
Northeast 20,856,049 33.97 6,423 29.59
Central 9,675,930 15.76 1,873 8.63
East 4,058,242 6.61 914 421
West 2,075,167 3.38 3,459 15.93
North 10,289,885 16.76 3,327 15.33
South 8,871,649 14.45 4,492 20.69
Bangkok 5,568,574 9.07 1,223 5.62
Total 61,395,496 100.00 21,711 100.00

Table 2 Thai populations by sex and age group in 2006* compare to survey participants

Age range (years) Thai population Survey participants
Male Female Total Male Female Total Percent
1-9 4,245,089 4,011,825 8,256,914 604 610 1,214 5.59
10-19 4,856,113 4,626,975 9,483,088 894 1,146 2,040 9.40
20-29 5,122,394 5,041,402 10,163,796 241 544 785 3.62
30-39 5,374,490 5,529,718 10,904,208 624 1,582 2,206 10.16
40-49 4,672,375 4,972,419 9,644,794 1,582 3,089 4,671 21.51
50-59 3,048,236 3,360,990 6,409,226 1,691 3,193 4,884 22.50
60-69 1,676,202 1,930,915 3,607,117 1,285 2,217 3,502 16.13
70-79 928,255 1,205,314 2,133,569 820 1,224 2,044 9.41
80 and over 314,312 478,472 792,784 158 207 365 1.68
Total 30,237,466 31,158,030 61,395,496 7,899 13,812 21,711 100.00

* http://www.dopa.go.th

Table 3 Prevalence and type of glaucoma according to age group

Age range (years)  Participants POAG and NTG PACG SOAG SACG Total
Male Female Male Female Male Female Male Female Male Female

40-49 1,582 3,089 39 45 5 6 3 4 0 2 104
50-59 1,691 3,193 49 71 13 27 2 3 0 1 166
60-69 1,285 2,217 55 73 14 53 1 1 1 2 200
70-79 820 1,224 57 42 11 23 1 0 0 1 135
80 and over 158 207 11 10 1 5 0 0 0 0 27
Total 5,536 9,930 211 241 44 114 7 8 1 6 632
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Table 4 Intraocular pressure (by non-contact tonometer) of right and left eye of non-glaucoma male and female participants

Age group Sex Number Right eye Left eye Both eyes
(Years) Max Min Mean SD** Max Min Mean SD**  Mean SD**
40-50 Male 877 26 6 12.18 3.49 23 5 12.51 3.70 12.35 3.26
Female 2,146 28 5 12.43 3.53 28 4 12.68 3.58 12.55 3.24
51-60 Male 1,047 23 4 11.88 3.70 22 4 12.18 3.78 12.03 3.39
Female 1,989 24 4 12.37 3.67 24 5 12.59 3.65 12.48 3.33
6170 Male 792 20 6 11.74 3.75 22 5 1201 374 11.87 3.41
Female 1,288 16 4 11.81 3.75 19 3 12.27 3.80 12.04 3.42
71-80 Male 436 17 4 10.40 451 16 4 10.52 399 1146 3.84
Female 681 18 3 11.36 4.05 18 3 11.57 3.92 11.47 3.59
>80 Male 98 18 4 9.57 3.87 19 3 9.51 3.81 10.54 3.55
Female 116 22 4 10.77 3.87 23 5 11.09 3.76 10.93 3.53
Total* Male 3,250% 26 4 11.90 3.81 23 3 12.04 3.80 11.97 3.80
Female 6,220% 28 3 12.20 3.70 28 3 12.43 3.74 12.32 3.72
*Not all non-glaucoma samples had an IOP measurement
**SD- standard deviation
Table 5 Intraocular pressures (by Goldmann applanation tonometer) of glaucomatous participants who were not blind
Type Sex Right eye Left eye
Number Max Min Mean SD* Number Max Min Mean SD*
POAG Male 210 41 10 13.96 6.00 209 50 8 14.23 6.07
Female 238 34 8 13.56 4.58 237 39 10 13.75 4.88
PACG Male 44 44 14 14.25 8.48 41 54 14 17.02 10.94
Female 112 44 13 14.49 6.55 112 49 15 13.68 5.84
SOAG Male 7 35 17 22.14 6.69 4 22 13 18.00 3.92
Female 8 35 15 20.75 6.54 8 38 10 20.44 7.86
SACG Male 1 9 9 9.00 0.00 1 41 41 20.50 14.20
Female 6 21 13 13.83 6.77 5 19 8 12.00 4.53

*SD — standard deviation

POAG =

SOAG =

Primary open angle glaucoma

Secondary open angle glaucoma

PACG = Primary angle closure glaucoma

SACG = Secondary angle closure glaucoma
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Table 6 Mean intraocular pressure (by non-contact tonometer) of glaucomatous participants of different types
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Type of glaucoma

Mean IOP of right eye

(male and female)

Mean IOP of left eye

(male and female)

Mean IOP of both eyes

(male and female)

POAG 13.69 +5.21 13.91 +5.44 13.81 +4.91
PACG 14.21 £ 6.82 14.40 £ 7.36 1429 £ 6.15
SOAG 19.14 £ 6.76 19.17 + 8.47 19.33£5.25
SACG 12.20 + 6.14 14.90 £6.61 13.55+4.01

Table 7 Glaucoma, glaucoma suspected and ocular hypertension in survey participants

Age range Glaucoma Glaucoma (disc) suspected Ocular Hypertension (OHT)

(years) Male Female Total % ofpop Male Female Total % ofpop Male Female Total % of pop
40-49 47 57 104 2.23 40 80 120 2.57 4 19 23 0..49
50-59 64 102 166 3.39 61 128 189 3.87 9 15 24 0.49
60-69 71 129 200 5.71 58 103 161 4.60 7 10 17 0.49
70-79 69 66 135 6.60 47 62 109 5.33 4 2 6 0.29
80 and over 12 15 27 7.40 9 11 20 7.67 0 0 0 0.00
Total 263 369 632 4.09 215 384 599 3.87 24 46 70 0.45

Table 8 Diabetes and hypertension of participants in Thailand national survey of visual impairment in 2006-7
Age range Survey population Diabetes samples*(DM) Hypertension DM and HT**
(years) Samples (HT)
M F Total M F Total M F Total M F Total

<40 2,363 3,882 6,245 13 32 45 27 53 80 38 75 113
40-49 1,582 3,089 4,671 49 154 203 97 310 407 138 406 544
50-59 1,691 3,193 4,884 144 391 535 260 731 991 350 931 1,281
60-69 1,285 2,217 3,502 138 404 542 306 709 1,015 372 883 1,255
70-79 820 1,224 2,044 75 175 250 234 425 659 267 500 767
280 158 207 365 17 23 40 52 77 129 61 84 145
Total 7,899 13,812 21,711 436 1179 1615 976 2,305 3,281 1,226 2,879 4,105

* Diabetic participants were more than report because some participants had diabetic retinopathy without knowing

themselves had diabetes

** Participants with DM and HT were the participants who had both diabetes and hypertension and were counted separately

from diabetes and hypertension participants
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Table 9 Samples with ocular hypertension and diabetes and hypertension

JUN o WHY bEED

Age range Ocular hypertension (OHT) OHT with Diabetes OHT with Hypertension
(years) M F Total M F Total M F Total
(% of population) (% of DM samples) (% of HT samples)
<40 13 21 34(0.54%) - 1 1(2.22%) - 2 2(2.50%)
40-49 11 19 30(0.64%) 1 2 3(1.48%) - 4 4(0.98%)
50-59 14 40 54(1.10%) 2 13 15(2.80%) 3 9 12(1.21%)
60-69 17 41 58(1.66%) 4 15 19(3.50%) 6 14 20(1.97%)
70-79 13 11 24(1.17%) 1 2 3(1.20%) 5 5 10(1.52%)
280 2 2 4(1.09%) 1 0 1(2.50%) 1 0 1(1.30%)
Total 70 134 204(0.94%) 9 33 42(2.60%) 15 34 49(1.49%)
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Figure 1 Intraocular pressure of samples without glaucoma in TVIP
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Figure 2 Intraocular pressure of samples with glaucoma in TVIP
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