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Abstract:

Clinical records do not provide reliable data on prevalence of blindness and visual impairment in population. In order to determine the most important blinding diseases in Bulgaria a population based survey was conducted on people above 40 years in Sofia district and Sofia city. The survey consisted of a random sample of 6275 adults aged 40 years and older in three rural counties, three urban counties and three counties from Sofia city. Eligible subjects were examined at their homes (with current distance glasses and with a pinhole) and those with visual acuity less than 0.3 were referred for specialized ophthalmic examination. A total of 130 subject were referred for visual impairment and 37% of them improved with refraction to better than 0,3. The prevalence of blindness and visual impairment was highest in the rural areas. The overall rate of blindness in this sample according to the best refracted visual acuity at the ophthalmic examination was 0.49%. The rate of visual impairment plus blindness was 1.32%. Cataract alone or with another disease was the primary cause of blindness and visual impairment, followed by age - related macular degeneration, glaucoma and diabetic retinopathy. Projected number of blind and visually impaired plus blind persons from Sofia district and city were calculated. Programs addressing refraction services and provision with glasses for visually impaired elderly were started in several settings in Bulgaria. Increasing surgical activity for cataract assures visual restoration. Low vision centers are being organized in two big cities.

Introduction

During the last 20 years, there has been an economic crisis which has adversely affected most countries in the world, resulting in greater unemployment and reduced governmental revenue for health expenditure. The global population is ageing, with an estimated 1 billion people aged over 45 years in 1996, increasing to 2 billion by 2020.  The age - specific prevalence of blindness is greater in less developed countries.

The issue of age-related visual loss is of critical importance for the quality of life of older adults. The demographic structure of population in Bulgaria demonstrates a strong tendencies for ageing. Death rates exceed birth rates and our country has a negative growth (see Table 1 and 2).

Table 1: Population and age structure in Bulgaria (1998)


Population: 8 283 200 people
Age structure

Male
48,8%
Urban
67,7%
0-14 age
20,9%

Female 
51.2%
Rural
32,3%
15-59 age
57,5%



60+ age       
1,6%

Table 2: National Growth (1970-1998)


Year
%
Year
%

1970
+ 7,2
1990
-0,4

1980
+ 3,4
1995
-5,0

1985
+ 1,3
1998
-7,0

We have to address this problem and to provide adequate eye care and sight promotion for older people.

Bulgaria is in the process of completely changing its health service structure, and we have a real opportunity to provide data pertinent to the re-organization of the ophthalmic infrastructure [1].

Clinical records do not provide reliable data on prevalence of blindness and visual impairment in population. In order to determine the most important blinding diseases in Bulgaria a population - based survey was conducted on people above 40 years in Sofia district and Sofia city.

The specific aims for this study are:

1. To identify and recruit 4,500 adults ages 40 and older from an urban/rural stratified sample of the population of Sofia District, and 1500 adults from Sofia City.

2. To determine the prevalence of blindness (visual acuity worse that 0,05 in the better eye) and prevalence of visual impairment (worse than 0,3 in the better eye) in this population.

3. To determine the causes of visual loss in this population.

The Sofia District is a large region in Western Bulgaria.  This district was selected for the site of the study because this is the region where the Center for Sight is located.  Sofia district represents about 1/5 of the territory of Bulgaria, with population, including Sofia city, almost 1/3 of total population in the country.

Subjects and Methods

The Sofia Eye Survey consisted of a random sample of 6,275 adults age 40 and older from the Sofia District of Western Bulgaria. Within the selected regions, we went house-to-house and examined the best corrected visual acuity of all eligible persons.  Those persons whose vision in the better eye was worse than 0,3 had a definitive ophthalmologic examination for causes of visual impairment.

Both men and women were eligible. In addition, all ethnic groups were eligible for selection (in Bulgaria, these consist of gypsies and persons of Turkish extraction).  The only exclusion criteria were transient residents of a dwelling unit, prisoners or other institutionalized persons, or those whose mental status precludes performing a visual acuity test.

We used existing census data on counties to generate a stratified two-stage random sample of neighborhood clusters. In the first stage, each county in the Sofia district was stratified according to the designation "rural" or "urban". In addition, because Sofia City is the largest urban center in Bulgaria, we selected it as its own stratum.

Within each stratum, the counties were ordered geographically. The purpose of geographic ordering was to prevent sampling bias from proximity to major medical facilities, and ensure a geographic spread of the counties, selected for study. Within each county selected, detailed census information on households was obtained.

Therefore, an estimated 750 study subjects from each of the six counties were randomly selected for visual screening.  Because of its large population, 1500 persons were selected from Sofia City: total of approximately 6,000 subjects.

Three field teams carried out the survey, each consisting of three visual acuity technicians and two ophthalmologists. Each field team had the responsibility for one cluster unit in each county. With each team working in all six counties, the likelihood of team differences confounding geographic differences decreased.

The technician recorded the visual acuity on all eligibles using an E chart. Visual acuities were performed with the subject 6 meter from the eye chart. Visual acuity was measured using the participant's glasses if available, and followed by a pinhole examination. If pinhole did not improve vision to 0,3 or better in the better eye, the person was referred for a definitive examination by the ophthalmologist to determine probable causes of vision loss.

The definitive ophthalmologic examination included refraction, slit lamp examination, Schiotz tonometry, and dilated ophthalmoscopy. The examination was carried out by three ophthalmologists who were trained and standardized prior to the survey. All results were reviewed by one senior ophthalmologist.

Data management for the survey were supervised by the National Center of Health Informatics of the Ministry of Health in Sofia. Data were entered into a PDP mainframe computer, by trained data entry personnel. After data checking and cleaning, data was sent to the DANA Center, loaded onto a Soulbourne work station, and analyzed by using the SAS package.

Statistical techniques for data analysis included 2- and 3-way contingency tables, using x2 or Fisher's exact test to test for significant association, and multivariate logistic regression models to simultaneously assess the effects of age, sex, and setting.  

Results

We enumerated a total of 6,275 subjects from the eight counties. We were able to measure a visual acuity in the home in at least one eye in 98.4 percent of these individuals. The participation in survey according to age and rural / urban / Sofia city is shown in Figure 1.

Figure 1: Participation in Survey
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Of the 6173 subjects screened in their homes, 173 (or 3% of the sample population) were found to have pinhole acuity less than 0,3 in their better eye. 171 of the 173 referred were examined. So, about 3% of the population were visually impaired and 1% were blind according to WHO criterion with their current prescription.

All persons had a refraction at the central examining site to determine the best corrected visual acuity. More than half of the patients that were referred had acuities that improved to 0,3 or better with refraction.

Not surprisingly the rates of visual impairment demonstrate that the prevalence rises with age from only 0,4 % in the subjects in their 40s to 8,72% in those over age 80 (Table 3).

Table 3: Sofia Eye Survey: Overall Blindness and Visual Impairment


Rates (Home Exam- based on pinhole results) in Sample by Age

Age
Total Eligible
Impairment %
Blind %

40-49
1255
0,40
0,24

50-59
1684
0,12
0,36

60-69
1922
0,78
0,42

70-79
967
3,10
0,72

80+
344
8,72
6,98

TOTAL
6172
1,33
0,78

The rates of blindness were entered into a logistic model, evaluating the association with age, sex, and urban/rural/Sofia city locations. For any visual impairment age was the most important predictor. There is evidence that living in the rural area is associated with visual impairment, although the confidence interval crosses one.  Age was the only important predictor of blindness rates, in part because of the small numbers of blind participants (Table 4).

Table 4: Sofia Eye Survey: Logistic Regression Analysis


Risk Factor
Blindness
Visual Impairment + Blindness


OR
95% C.I.
OR
95% C.I

Age (10 years)
2,72
(1,96 / 3,77)
2,82
(2,30 / 347)

Sex  (Female)
0,97
(0,47 / 2,00)
1,33
(0,84 / 2,12)

Setting (Sofia City is reference category)

Rural
1,95
(0,63 / 6,01)
1,80
(0,97 / 3,55)

Urban
2,11
(0.68 / 6,52)
1,21
(0,63 / 2,35)

The visual impairment and blindness are higher in rural than in urban counties but surprisingly, visual impairments in Sofia city is higher than in other urban counties (and specifically among younger age groups). For blindness, the lowest rate is in Sofia city.

There are 30 individuals identified as blind in this sample. In these, cataract, alone (20%), or with another disease (10%) is the primary cause of blindness. Age related macular degeneration, alone, or with cataract was the second leading cause for blindness followed by glaucoma (20%), optic atrophy, and diabetic retinopathy (Figure 2).

Figure 2: Cause of Blindness
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The causes of the 51 cases with visual impairment are summarized on Figure 3.  Cataract is responsible for over half of visual impairment. Age-related macular degeneration was the second leading cause of visual impairment (14%) followed by diabetic retinopathy (10%), glaucoma, and optical atrophy. Glaucoma, while a leading cause of blindness was responsible for only six percent of visual impairment. It is important to remember that these figures are an underestimate of the prevalence of glaucoma, as we did not use visual fields and only examined those with visual impairment.

Figure 3: Causes of Visual Impairment

It seems that cataract is more frequent in females, while glaucoma is more frequent in males, with numbers quite small in anyone category, making conclusions difficult. As expected, cataract and AMD, were blinding conditions primarily in the oldest groups. Diabetic retinopathy occurred as a cause of visual impairment in all age groups.

To estimate the potential magnitude of visual impairment and blindness problem in Sofia District and respectively Bulgaria the number of blind and visually impaired people in each setting was calculated based on the age distribution in each sample stratum, and the age distribution in each stratum according to the population data, shown with 95% confidence limits for rural / urban counties and Sofia city. The projected numbers of blind and visually impaired persons are highest in Sofia city, which is expected because, although the rates are low, the population is large. The rural counties contribute proportionally less population to the whole Sofia district and city area but a significant number of blind and visually impaired come from the rural areas. This is due to the high projected rate, 1.88 percent versus 0.88 percent in the Sofia city, and 0.84 percent in other urban counties (Table 5).

Table 5: Sofia Eye Survey: Projected Numbers of Visual Impaired
Plus Blind and Blind Only Persons



Urban Counties
of Sofia District
Rural Counties
of Sofia District
Sofia City

Age
Projected
Projected
Projected

40-49
401
114
880

50-59
114
316
743

60-69
130
401
3339

70-79
488
1137


80+
897
1924


TOTAL
2030
+454
3982
+589
4962
+1348

Discussion

To our knowledge this is a first population - based data on visual impairment and blindness in Eastern Europe within the last 45 years. Population - based information provides a more accurate assessment of visual loss than information obtained from clinic visits or hospital records.

Definitions of blindness and visual impairment vary widely around the world. In response to this variation the WHO proposed the use of a standard set of definition that have been widely accepted and incorporated into the International Classification of Diseases. These standards were used in our study [2,3].

We employed a cluster sampling strategy to minimize the travel distances for participants. This sampling technique is statistically valid and has been used in numerous blindness prevalence surveys [3-5,7].

Data were collected on individuals over age of 40 years in order to address the population sub-groups at greatest risk of visual loss. Most of the causes of blindness in the world are age-related, such as cataract, glaucoma and macular degeneration.

It is difficult to compare the results with other studies, but they are consistent with most published surveys of the causes of visual loss in developed countries [4,5].  The rate of blindness in our population is 0.49 percent. To put this number in perspective, the blindness rate for Sofia District is far below figures reported from Africa [6,7]. For example, a study in Malawi reported a prevalence rate of 4,8% in adults aged 50 years and over [6]. A population - based survey in Gambia reported a prevalence of blindness of 1 percent in persons aged 40 to 49 and a rate of 3.8 percent in those aged 60 to 69 [7]. Cataract was the leading cause in both of these studies. In Saudi Arabia , the rate of blindness in subjects over 40 years was 9,0% [8].

On the other hand, the rate in Bulgaria is slightly higher than those reported from the US. A population survey in rural Kentucky of adults age 40 and over had a blindness rate of 0.44 percent [4]. In Baltimore Eye Study the rate of blindness among blacks is 0.92 percent [5].

The proportion of patients with visual impairment and to a lesser extent, those who are blind due to inadequate correction of refractive errors is large on this population. More than half of the subjects could improve their vision in at least one line with better correction and a significant proportion improve three or more lines with correction. The reasons why such a large volume of undercorrected refractive error remains in the population despite the availability of ophthalmologic services are not clear and will be explored in subsequent publications.

Higher rates for sight impairment in rural regions in Bulgaria could be due to barriers to access to eye care: distribution of service facilities and logistics, less information as well as lower living standards.

Even though the prevalence rates in our survey are similar to those in other developed countries, data from this study point to several steps that should be taken in order to decrease the burden of blindness in our population.

We have been developing programs addressing the most important problems of blindness in senior people. Screening for cataract in nursing homes for the elderly demonstrates high number of older adults who need cataract and glaucoma surgery, as well as laser treatment for diabetic retinopathy. Cataract is by far the major cause of curable blindness worldwide. As there are no known effective means of preventing the most common forms of cataract, all efforts have to be made to provide surgery to all those in need. Cataract surgery can be one of the most cost-effective of all health interventions and can have a very significant and rapid impact in reducing the burden of treatable blindness in a population. Increasing surgical activity for cataract insures visual restoration, and raising donations of intraocular lenses gives chance for better quality of life for deprived elderly. Programs addressing provision with glasses for visually impaired elderly were conducted in several settings in Bulgaria. Low vision centers are being organized in two large cities.

Data from this study point to several beneficial steps that should be taken in order to decrease the burden of blindness in our population.

The maximum utility of the data of this survey rests on its timeliness. These data can serve as baseline information from which to monitor changes in the prevalence and causes of blindness as our program evolves.
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