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Incidence of cataract, glaucoma and myopia 
in Lublin Province – a survey-based study
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Abstract:	 The incidence of cataract, glaucoma and myopia, together with demographic characteristics of the affected populations, 
was studied in Lublin region using a self-developed questionnaire. The incidence of eye diseases increased with age. 
Cataract and myopia were more frequent in women than in men. The prevalence of cataract and glaucoma among 
farmers and inhabitants with elementary education was higher than among other professions and inhabitants 
with higher education. Cataract was more common in rural areas than in towns. On the other hand, the incidence 
of myopia was higher among town inhabitants and white-collar workers with higher education than among village 
residents, farmers and inhabitants with elementary education.
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INTRODUCTION

Eye diseases remain one of the most important public 
health problems. According to a WHO report [1] there are 
44,800,000 blind people (visual acuity of a better eye less 
than 3/60) in the world’s population. Moreover, due to the 
rapidly growing number of people and higher life expectancy 
this number will increase in the future. The most common 
causes of blindness include: cataract (43%), glaucoma (15%), 
trachoma (11%), vitamin A deficiency (6%), onchocercosis 
(1%), and other eye diseases (24%) such as diabetic retinopathy, 
degenerative macular diseases and refractive errors [1]. Most 
of these diseases can be controlled with proper prophylaxis 
and/or treatment allowing functional visual acuity. In 
order to accomplish this, however, it is necessary to know 
the epidemiology of ocular diseases globally, as well as in 
smaller, local populations. This was the reason for the authors 
deciding to study the prevalence of cataract, glaucoma and 
myopia, together with epidemiological data of subjects, in 
the population of Lublin Province. 

MATERIALS AND METHODS

In order to make the research cost-effective, it was performed 
by two units: the Department of Ophthalmology and the 
Department of Otolaryngology Head and Neck Surgery at 
the Medical University in Lublin, using a self-developed 
questionnaire. Some questions were directed towards hearing 
disorders. One question referring ophthalmologic disorders 
was formulated as follows: ‘Have you ever received treatment 
due to: a) myopia, b) cataract, c) glaucoma?’ Other data, 
such as age, sex, place of residence, present or past profession 
and education of each subject were also collected. The 
questionnaire was posted to 35,500 adult inhabitants of Lublin 

Province, randomised from the database of the Department 
of Public Affairs. We received 17,503 (49.8%) responses that 
were subsequently screened in order to eliminate incomplete 
or faulty questionnaires. Consequently, 16,717 questionnaires 
were statistically analysed with SPSS stat software.

RESULTS

The population analysed consisted of 7,555 men and 9,162 
women. Age distribution is given in Table 1. 
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Table 1  Age groups by sex

	 Age	        Female	 	           Male	 	           All	
	 (years)	 N	 %	 n	 %	 n	 %

	 ≤20	 523	 5.7	 370	 4.9	 893	 5.3
	 21-30	 1,523	 16.6	 1,497	 19.8	 3,020	 18.1
	 31-40	 1,625	 17.7	 1,344	 17.8	 2,969	 17.8
	 41-50	 1,993	 21.8	 1,552	 20.5	 3,545	 21.2
	 51-60	 1,344	 14.7	 1,135	 15	 2,479	 14.8
	 61-70	 1,226	 13.4	 1,053	 13.9	 2,279	 13.6
	 71-80	 666	 7.3	 465	 6.2	 1,131	 6.8
	 >80	 262	 2.9	 139	 1.8	 401	 2.4
	 All	 9,162	 100.0	 7,555	 100.0	 16,717	 100.0

Sex and age distributions were within the norm for sex and 
age distributions among the population in Lublin Province. 
Residence was reported by 16,714 persons, of whom 12,833 
(76.8%) lived in Lublin, 240 (1.4%) in small towns of Lublin 
Province, and 3,641 (21.8%) in rural areas. Occupation was 
given by 16,668 persons: 6,759 (40.6%) were white-collar (w-
c) workers, 5,306 (31.8%) were labourers and 1,757 (10.5%) 
farmers. 2,848 persons (17.1%) declared ‘other occupation’. 
Data on education was provided by 1,256 persons; the 
relevant question was asked of all subjects who reported to 
the Department of Otolaryngology for further examination 
after random written invitation. 649 individuals (51.7%) had 
high school education, while 314 (25%) elementary and 293 
(23.3%) university education.
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458 (3.6%) of positive responses came from the city of Lublin, 
10 (4.2%) from other towns in the region and 166 (4.6%) 
from rural areas. The prevalence of cataract in rural areas 
was significantly higher than in the city of Lublin (χ2=7.70, 
p<0.01). The occupations of respondents with cataract were: 
196 (2.9%) w-c workers, 229 (4.3%) labourers, 144 (8.3%) 
farmers and 65 (2.3%) ‘other occupation’, respectively. The 
incidence of cataract in farmers was significantly higher than 
in w-c workers (χ2 =103.38, p<0.01), higher than in labourers 
(χ2 =40.23, p<0.01) and higher than in the ‘other occupation’ 
(χ2 =88.30, p<0.01). 31 subjects (10.1%) with elementary 
education, 28 (4.4%) with high school and 2 (0.7%) with 
higher education confirmed previous treatment for cataract. 
The incidence of cataract was significantly higher in subjects 
with elementary education than in those with high school 
(χ2=11.82, p<0.01) and higher than those with university 
education (χ2=23.79, p<0.01).

Glaucoma was reported by 191 (1.1%) responders – 111 
women (1.2% of all women) and 80 men (1.1% of all men). Age 
distribution is shown in Table 2. The incidence of glaucoma 
increased significantly with age (χ2= 179.51; p<0.001).

143 (1.1%) respondents with glaucoma lived in the city of 
Lublin, 3 (1.3%) in other towns and 45 (1.2%) in rural areas of 
Lublin Province. The prevalence of glaucoma did not depend 
on sex or place of residence. Present or previous treatment for 
glaucoma was reported by 70 (1.0%) professionals, 66 (1.3%) 
labourers, 37 (2.1%) farmers and 16 (0.6%) persons with 
‘other occupation’. The incidence of glaucoma in farmers was 
significantly higher than in w-c workers (χ2=13.13, p<0.01), 
higher than in labourers (χ2=6.44, p<0.01) and higher than 
in ‘other occupation’ (χ2=22.94, p<0.01). There were 13 
(4.3%) persons with elementary education, 8 (1.2%) with 
high school and none with higher education among them. The 
rate of glaucoma among subjects with elementary education 
was significantly higher than among those with high school 
education (χ2=8.68, p<0.01).

The presence of myopia was reported by 3,574 persons 
(21.5%); this group comprised 2,185 women (24.0% of all 
women) and 1,389 men (18.5% of all men). The difference 
between men and women was significant (χ2=73.97, p<0.01). 
Age distribution is given in Table 2. The subpopulation of 
myopic respondents included 3,013 (23.6%) persons from 

the city of Lublin, 56 (23.6%) from other towns and 505 
(13.9%) from rural areas. The incidence of myopia among 
respondents from rural areas was significantly lower than 
among those from the city of Lublin (χ2=155.48, p<0.01), 
and lower than among those from smaller towns (χ2=16.75, 
p<0.01). In this group there were 1,673 (24.8%) w-c workers, 
950 (18.0%) labourers, 245 (14.1%) farmers and 701 (24.7%) 
‘other occupation’ respondents. The rate of myopia in farmers 
was significantly lower than in labourers (χ2=14.25, p<0.01), 
lower than in w-c workers (χ2=91.20, p<0.01) and lower 
than in other professions (χ2=74.66, p<0.01). The presence 
of myopia was reported by 67 (21.9%) subjects with elementary 
education, 150 (23.4%) with high school and 89 (30.5%) with 
university education.

DISCUSSION

634 individuals, i.e. 3.8% of the respondents, declared 
previous or current treatment for cataract. 599 of them were 
40-years-old or older – which comprises 6.09% of this age 
group. Klein et al. in their study reported the presence of 
cataract in 44.4% of the population between 48-92 years of 
age [2]. Mitchell et al. found lens opacities in 53% of women 
and 50% of men in the nuclear and 26% of women and 21 % 
of men in the cortical zone as well as in 6% of women and 
6.5% of men in posterior subcapsular zone, respectively. The 
population analysed consisted of subjects between 49-96 years 
of age [3]. The inconsistency between our results and those 
reported by others may arise from at least three independent 
variables. First of all, Klein as well as Mitchell, used the 
consistent Cataract Wisconsin Grading System [4], while 
the respondents included in our study had been examined 
earlier by a number of ophthalmologists who used various 
grading systems. Moreover, due to the relative insufficiency 
of ophthalmologists access, specialised medical services in 
our region are limited. And lastly, the low level of general 
health awareness of the population in our region leads to late 
presentation to the specialist, sometimes even with a mature 
cataract. Thus, the results of a posted questionnaire such as 
ours are usually underestimated compared with the results of a 
direct interview, and even more underestimated in comparison 
to an ophthalmological examination.

We demonstrated a distinct correlation between cataract 
incidence and age, starting from less than 1% for subjects 
younger than 40 through 1.2%, 3.1%, 8.4%, 17.5% and 24.6%, 
respectively, for subsequent age groups: 41-50, 51-60, 61-70, 71-
80 and older. Other studies confirm this relationship. Giuffre 
et al. [5] showed an incidence of cataract from 4% in the age 
group 40-49, to 54.4% in a group of subjects over the age 
of 70. A study by Sasaki’s [6] revealed a cataract incidence 
that varied from 4% in an group 40-49 to 83.3% in a group 
older than 80. According to our results, there is a correlation 
between cataract incidence and gender, i.e. women suffer from 
cataract more often than men. These results correspond with 
previous reports [2, 3, 5] demonstrating a higher incidence of 
cataract (up to 1.5 times) among women. However, others [7] 
did not find such a relationship. The origins of this discrepancy 
remain obscure [8].

The association between cataract incidence and place of 
residence is of special interest. We revealed a significantly 
higher incidence of cataract among inhabitants of rural areas, 
than in those who lived in the city of Lublin. A higher exposure 

Cataract was found in 634 respondents (3.8%) – 392 women 
(4.3% of all women) and 241 men (3.2% of all men). The 
difference between the incidence of cataract in men and in 
women was significant (χ2=13.77; p<0.01). Age distribution 
is shown in Table 2. The incidence of cataract increased 
significantly with age (χ2=1434.2; p<0.001).

Table 2  Prevalence of cataract, glaucoma and myopia by age

	 Age	        Cataract 		         Glaucoma		         Myopia	
	 (years)	 n	 %	 n	 %	 n	 %

	 ≤20	 0	 0	 2	 0.2	 207	 23.2
	 21-30	 13	 0.4	 5	 0.2	 637	 21.1
	 31-40	 22	 0.7	 12	 0.4	 572	 19.3
	 41-50	 42	 1.2	 23	 0.7	 766	 21.8
	 51-60	 76	 3.1	 46	 1.9	 561	 22.8
	 61-70	 189	 8.4	 44	 1.9	 454	 20.1
	 71-80	 195	 17.5	 43	 3.9	 275	 24.6
	 >80	 97	 24.6	 16	 4.1	 100	 25.4
	 All	 634	 3.8	 191	 1.1	 3,572	 21.5
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to UV is the most apparent explanation for this finding [9]. 
This can also account for the clearly higher occurrence of 
cataract among farmers (at least twice as high) in relation to 
other occupations. Education as well as income are generally 
connected with occupation. This may explain our findings 
that elementary education and low income are risk factors for 
the development of cataract. Our results confirm the evidence 
from previous studies [2].

In our study we found that 1.2% of respondents received 
glaucoma treatment without specification of the type of 
disease. It is worth noting that in the population over the 
age of 40 the incidence reaches 1.8%. Surprisingly, the results 
obtained from our questionnaire are similar to a previous two-
stage study that involved clinical examination of respondents 
showing a 1.6% incidence of glaucoma without specification 
of the type of disease in a Wrocław population aged over 40 
[10]. Our results are also in agreement with other previous 
findings that revealed a glaucoma incidence from 0.8% [11, 
12] to 3 % [13] for primary open-angle glaucoma (POAG). 
According to previous reports, primary angle-closure (PACG) 
and secondary glaucoma (SG), are relatively rare with the 
incidence varying from 0.1% for PACG [14] and 0.15% [13] 
for SG to 0.6% [15] for PACG, and 0.2% for SG [14]. 

Most researchers assert that approximately 50% of patients 
had no knowledge about their illness prior to examination 
[12, 13, 16, 17]. In our study, the data were obtained from 
the respondents’ medical histories, without being confirmed 
by subsequent examination. Consequently, one can assume 
that the real incidence of glaucoma is higher in our region. 
Nevertheless, further population-based studies according to 
cohesive diagnostic criteria are needed. Our results disclosed 
significant correlation between incidence of glaucoma and 
age, rising from 0.2% in individuals under the age of 30 
to 0.7% for the 41-50 age group of the population, to 4.1% 
for those aged over 80. This is in agreement with previous 
reports by Klein et al. and Niżankowska et al. [10, 18]. On 
the other hand, Wensor showed a 0.1% incidence of glaucoma 
in a population group aged 40-49, increasing to 9.7% in a 
population group aged 80-89, while Mitchell et al. found 
glaucoma in 0.4% of persons aged between 49-59 and rising 
to 11.4% in persons aged over 80 [15, 28]. In our study, we 
did not find any relationship between gender and incidence of 
glaucoma. This confirms results obtained by others [10, 18, 19]. 
On the other hand, some studies revealed a higher incidence of 
glaucoma among men [11, 20], even up to 4 times, while one-
time revisions showed a higher incidence among women [13, 
21]. The present study revealed significantly higher incidence 
of glaucoma among farmers as well as among people with 
elementary education, compared to other groups. Our findings 
extend the circumstantial evidence of previous studies [16] in 
this aspect. However, others state that socio-economical status 
does not appear to be a risk factor for glaucoma [18].

21.5% of respondents reported current or previous treatment 
for myopia. According to other reports, the incidence of 
myopia varies from 12-28% [22] in the adult population. 
It is well known, however, that myopia is more common 
among teenagers and young adults, compared to other age 
groups. Our results confirm this relationship since in younger 
subjects under 20 the incidence was 23.2% and 21.1% in the 
population aged between 21-30. Other studies showed even 
higher incidences of myopia, such as 49.7% in at least one eye in 
12-13-year-olds in Sweden, or 49% among female students in 
Greece [23, 24]. Nonetheless, those studies included patients 

examined according to restrictive definitions of myopia, which 
considered as myopic an eye with refractive error -0.25, -0.5 
or -1 D [23, 25-27]. In our study, the diagnosis was based on 
patient’s self-knowledge and not on examination, which may 
explain the lower incidence of myopia found. It is surprising, 
however, that we did notice two other peaks of incidence in the 
group aged 41-60 and the group aged over 70. Most authors 
report a decrease in incidence of myopia with age [26, 28, 29], 
although Wensor [22] discovered a slight increase after the age 
of 80. Nevertheless, the discrepancies between our results and 
those reported by others cannot be explained by any observed 
age-dependent changes in refraction of the optical apparatus 
of the eye resulting from lens aging and cataract, especially 
with regard to the percentage of positive responses in the 
group aged over 70, which is higher than in the group under 20 
years of age. We can only hypothesize that this may result from 
misunderstanding the term ‘myopia’ (e. g. misinterpretation 
for presbiopia or other causes of vision loss). 

24% women and 18.5% men of our population reported 
myopia. This result is similar to previous reports [24, 30], 
although some studies did not show gender dependence of 
this refractive error [22]. Of interest is also the significantly 
higher proportion of myopia among city inhabitants (23.6%) 
in compared to rural areas (13.8%). It seems to be correlated 
with education and subsequently with occupation. Myopia 
is more common among white-collar workers with higher 
education in relation to labourers and farmers with elementary 
education. Longer education and professional occupation are 
considered as risk factors for myopia due to specific working 
conditions, i.e. reading and proximity of the workplace [22, 26, 
28]. Relevant, very interesting data has come from Adams et al. 
[31]. They found that myopia incidence reaches 70% among 
people who work with microscopes. On the other hand, Mutti 
[29] states that such working conditions do not contribute 
to myopia development, while Wensor at al. [22] assumes 
that professional occupation is more often chosen by people 
with previous refraction error rather than the professional 
occupation itself contributing to myopia development.

CONCLUSIONS

Our results show that the incidence of eye diseases increases 
with age. Cataract and myopia are significantly more frequent 
among women than among men. The prevalence of cataract 
and glaucoma among farmers and respondents with elementary 
education is higher than among other professions and 
respondents with a higher education. Cataract is more common 
in rural than urban areas. On the other hand, the incidence 
of myopia is higher among towns inhabitants, white-collar 
workers with higher education than among rural inhabitants, 
farmers and respondents with elementary education. These 
results indicate the need for a well designed epidemiological 
study that could provide a solid base for a future information 
campaign and/or introduction of prophylactic measures in 
defined risk populations.
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