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Abstract

e AIM: To estimate the prevalence of blindness and visual
impairment resulting from cataract in the population aged
>50y in Hungary, and to assess the cataract surgical
services.

o METHODS: A rapid assessment of avoidable blindness
(RAAB) was conducted. A total of 3523 eligible people
were randomly selected and examined. Each participant
underwent surgery for cataract was interviewed with regard
to the year, place, and costs of the surgery. Participants
with obvious cataract were asked why they had not yet
undergone surgery (barriers to surgery).

e RESULTS: An estimated 12 514 people were bilaterally
blind; the visual acuity (VA) in 19 293 people was <6/60,
and the VA in 73 962 people was <6/18 in the better eye
due to cataract. An estimated 77 933 eyes are blind; 98 067
eyes had a VA of <6/60, and an estimated 277 493 eyes had
a VA of <6/18 due to cataract. Aimost all cataract surgeries
were conducted in government hospitals. The age- and sex-
adjusted cataract surgical coverage with VA<3/60 in eyes
was 90.0%. The rate of good visual outcome after surgery
was 79.5%. Ocular comorbidity was the main cause of poor
outcome (78.1%), followed by late complications (such as
posterior capsule opacification) (17.2%), inadequate optical
correction (3.1%), and surgical complications (1.6%). The
main barrier to surgery in people with bilateral cataract and
VA of <6/60 was ‘need not felt’.
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e CONCLUSION: The prevalence of visual impairment
resulting from cataract is slightly higher than expected. The
quality of the cataract surgical service seems adequate
in Hungary. However, the number of cataract operations
per year should continue to increase due to the increasing
patient demands and the aging population.
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INTRODUCTION

lobally, in 2015 an estimated 36 million people were
G blind, and 216.6 million people had moderate or severe
visual impairment (MVI and SVI, respectively)!". Among
individuals in the global population who were blind in 2015,
the leading cause was cataract, and cataract was the second
leading cause among the population with MVI or SVI”. The
burden of this eye disease is particularly high in developing
countries. Although the proportion of blindness due to cataract
decreased from 1990 to 2010 worldwide™ (and in the period
between 1990 and 2015, as well™), cataract is expected to
remain the major cause of blindness in 2020,
Hungary is situated in Central Europe, bordering Austria,
Slovakia, Ukraine, Romania, Serbia, Croatia, and Slovenia.
Hungary is a medium-sized member state of the European
Union with approximately 10 million inhabitants. Hungary is
an established market economy in Europe (GDP=28 799 USD,
GINI coefficient=30.4).
The ratio of ophthalmologists to the general population is
approximately 10 eye doctors/10 000 inhabitants. Every
second doctor is surgically active. In total, 92 units (university
departments, hospitals, and 1-day surgery units) can be found
in the country, wherein cataract operations are performed (22
units in the capital and 70 units in regional cities). In 2015, the
cataract surgical rate was estimated to be 8544 (unpublished
data based on the National Cataract Register, personal
communication with HJ. Kiss, Semmelweis University, 2018).
A rapid assessment of avoidable blindness (RAAB) survey
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with a diabetic retinopathy module (DRM) was conducted
by our research group in Hungary in 2015. We found that
“the prevalence of blindness was relatively low, with age-
related macular degeneration (AMD) and other posterior
segment diseases being the leading causes™”. We reported
the experiences, challenges, and lessons learned in conducting
such a population-based survey in this industrialized country.
The study was difficult to perform, but successful. The results
of the RAAB provide a solid base for the development of
a national program for universal eye health and to prepare
active media campaigns''. We also reported the prevalence
of diabetes mellitus and diabetic retinopathy (DR) and the
coverage of diabetic eye care services. The prevalence of DR
(20.1%, an estimated 755 000 people) was slightly lower than
expected, but the number of ophthalmologically uncontrolled
diabetic eyes was high!">"*.

One important finding was that cataract is still a significant
cause of blindness and visual impairment in this established
market economy of Europe; it was the main cause of SVI,
MVI, and early visual impairment (EVI) and the third major
cause of blindness"”. These findings are similar to the

previous estimations for Central Europe™"”!

, wherein Hungary
is situated. However, there were some differences in that
Central Europe cataract was estimated to be the leading cause
of blindness and second leading cause of SVI and MVI in
Central Europe. One possible explanation for this discrepancy
is the scarce reliable epidemiological data from this European
subregion (only one survey exists from Bulgaria)'"”’.
Following the RAAB study, population-based data are
currently available, and further analysis to increase the
accuracy of the estimates is possible. Such analysis is also
essential to plan cataract surgical services properly.

Therefore, the purpose of this current study was to estimate
the prevalence of blindness and visual impairment resulting
from cataract in the population aged >50y in Hungary, and to
evaluate the cataract surgical services and the barriers to surgery.
SUBJECTS AND METHODS

Ethical Approval The study was conducted in compliance
with the tenets of the Declaration of Helsinki and with applicable
country and local requirements regarding ethics committees,
institutional review boards, and other statutes or regulations
regarding protection of the rights and welfare of human subjects
participating in biomedical research. Permission to conduct
the study was granted by the Semmelweis University Regional
and Institutional Committee of Science and Research Ethics
(No0.234/2014) Committee. Written informed consent was
obtained from all participants prior to examination.

A nationwide RAAB+DRM was conducted in Hungary
between 2014 and 2016. This population-based survey was
organized by the Semmelweis University Budapest, with co-

funding from the Lions Sight First Program. The main goal
was to assess the current situation regarding blindness and
visual impairment in Hungary.

The details of the methods were reported elsewhere'"

. Briefly,
a sample size was estimated based on the expected prevalence
of blindness of 2.5% among adults aged >50y, with a required
confidence interval of 95%, precision of 25%, design effect
of 1.4%, and noncompliance rate of 10%. A total of 105
clusters of 35 people aged >50y were randomly selected, and
3675 people were enrolled. Finally, a total of 3523 people
were examined in their households (coverage of 95.9%).
The examined clusters included persons from vulnerable
populations also (such as Roma ethnic population, homeless
people), but we did not identify them in the survey data collection.
Five study teams were formed, with each composed of a senior
ophthalmic resident or eye specialist, a nurse, an assistant,
a driver, and a local guide. Doctors, nurses, and assistants
received training for the survey and eye examination protocol
for 5d. Data entry and cleaning were performed by the survey
teams directly after the examination. An automatic data check
was also implemented. The teams then sent the completed data
files to the survey coordinator, who merged the data from all
teams into the main survey database.

Visual acuity (VA) was measured using a Snellen tumbling
E-chart with optotype sizes of 6/12, 6/18, and 6/60 at 6 and 3 m
(6/60 only) with available correction. If the VA was <6/12 in
either eye, pinhole vision was also measured for each eye.
Participants were categorized according to the VA in the better
eye as follows: normal vision was indicated by VA >6/12,
EVI was indicated by VA <6/12-6/18, MVI was indicated by
VA <6/18-6/60, SVI was indicated by VA <6/60-3/60, and
blindness was indicated by VA<3/60.

The status of the lens was examined with a direct ophthalmoscope
under semi-dark conditions (in unlit rooms or in the shadowed
areas of the yards). We graded the lens status as follows:
normal lens/minimal lens opacity, apparent lens opacity, lens
absent (aphakia), pseudophakia without posterior capsule
opacification (PCO), pseudophakia with PCO, and no view of
the lens.

Every participant with a history of cataract surgery was
interviewed: the date of operation, place of operation
(government hospital or private hospital), and type of surgery
[with or without intraocular lens (IOL)] were recorded.

The cataract surgical coverage (CSC) was calculated as
follows: CSC for persons=(x+y/x+y+z)x100%, where
x=persons with unilateral (pseudo)aphakia and operable
cataract in the other eye, y=persons with bilateral (pseudo)
aphakia, and z=persons with bilateral operable cataract; CSC
for eyes VA=(a/a+b)x100%, where a=(pseudo)aphakic eyes,

and b=eyes with operable cataract!"”.
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Table 1 Adjusted results for cataract and blindness, severe visual impairment, moderate visual impairment, and early visual impairment

Parameters Males Females Total
n (%) 95%CI n (%) 95%CI n (%) 95%CI

Blindness (VA<3/60) due to cataract

Bilateral cataract 5638 (0.4) 0-0.7 6876 (0.3) 0.1-0.5 12514 (0.3) 0.1-0.5

Cataract eyes 30899 (1.0) 0.5-1.4 47034 (1.1) 0.8-1.4 77933 (1.0) 0.8-1.3
SVI (VA<6/60-3/60) due to cataract in better eye

Bilateral cataract 1041 (0.1) 0-0.2 5738(0.3)  0.1-0.5  6779(0.2) 0-0.3

Cataract eyes 2983 (0.1) 0-0.2° 17151 (0.4) 0.2-0.6" 20134 (0.3) 0.1-0.4
MVI (VA<6/18-6/60) due to cataract in better eye

Bilateral cataract 17505 (1.1) 0.4-1.8 37164 (1.7) 1.2-2.3 54669 (1.5) 1.0-1.9

Cataract eyes 57036 (1.8) 1.1-2.5 122390 (2.8)  2.2-3.4 179426 (24) 1.9-2.9
EVI (VA<6/12-6/18) due to cataract in better eye

Bilateral cataract 31911 (1.0) 0.2-1.8 88119 (2.0) 1.2-2.8 120030 (1.6)  1.0-2.2

Cataract cyes 109609 (3.5)  2.5-4.4" 234600 (5.4) 4.6-6.2° 344209 (4.6) 3.9-5.3

CI: Confidence interval; EVI: Early visual; SVI: Severe visual impairment; MVI: Moderate visual impairment; VA: Visual acuity. “Significant

difference in prevalence between men and women.

If the VA was <6/12, we determined whether the cause was
ocular comorbidity, surgical complications, late complications
(such as PCO), or inadequate optical correction.

All of the participants whose bilateral VA was <6/60 due to
cataract were asked why they had not had cataract surgery
and provided the following possible responses: ‘Need not
felt’, ‘Fear of surgery’, ‘Cannot afford operation’, ‘Treatment
denied by provider’ (due to other comorbidity), ‘Unaware
that treatment is possible’, “No access to treatment’, or ‘Local
reason’ (‘On a waiting list”). Participants who needed further
ophthalmic or diabetic examination were referred to their
general practitioner or ophthalmologist.

RESULTS

The survey included 3675 people aged >50y, of whom 3523
were finally examined (1273 males and 2250 females). The
coverage was 95.9%. Seventy-one persons (1.9%) were absent,
80 (2.2%) refused to participate in the study, and one (0.03%)
was not able to perform the tests.

The age- and sex-adjusted prevalence of bilateral blindness due
to cataract in the population of patients aged >50y in 2015 are
provided in Table 1 (The prevalence could be similar in male
as well as in female and therefore statistically not significantly
different. However, the difference might be still relevant due
to the difference in absolute numbers.). Figure 1 presents the
age- and sex-specific prevalence of bilateral cataract blindness
(Figure 1A), SVI, and MVI (Figure 1B).

The age- and sex-adjusted prevalence of bilateral (pseudo)
aphakia was 7.5%, which equated to an estimated 280 097
people in Hungary: 83 202 males (4.2%) and 196 895 females
(9.1%). The estimated number of (pseudo)aphakic eyes was
699 840 in Hungary: 228 314 in males (7.2%) and 471 526 in
females (10.9%).
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Figure 1 Age- and sex-specific prevalence of bilateral cataract
blindness (A), severe visual impairment, and moderate visual

impairment (B).

Of all cataract operations, 98.8% were conducted in government
hospitals and 1.2% in private hospitals. Almost all of the eyes
that underwent surgery had an IOL implanted (98.6%).

In eyes with a VA of <3/60, 96 of every 100 bilateral cataract-
blind persons underwent surgery in one or both eyes. Of all
cataract-blind eyes, 90% underwent surgery. The coverage was
only slightly lower for eyes with VAs of <6/60 and 6/18 (Table 2).
Of all eyes that underwent cataract surgery, 79.5% had a VA
of 6/18 (good outcome) or better (68.7% had a VA of 6/12
or better), and in 8.7% of the eyes, the VA was <6/60 with
available correction (poor outcome). Data regarding outcome
disaggregated by sex and the World Health Organization
(WHO) recommendations regarding the outcome categories
are provided in Table 3. With pinhole vision, the results
improved to 85.4% with good outcome and decreased to 7.6%
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Table 2 Age- and sex-adjusted results for cataract surgical coverage

VA Males (%) Females (%) Total (%)
CSC (eyes)
VA<3/60 88.1 90.9 90.0
VA<6/60 87.1 88.0 87.7
VA<6/18 71.5 71.7 71.6
CSC (persons)
VA<3/60 94.6 97.1 96.3
VA<6/60 93.7 94.8 94.5
VA<6/18 82.2 83.7 83.2

CSC: Cataract surgical coverage; VA: Visual acuity.

Table 3 VA in operated eyes in sample with available correction by stratified by sex

VA Males Females Total WHO recommendation
Very good: can see 6/12 147 (68.4) 360 (68.8) 507 (68.7) ~80%

Good: can see 6/18 22 (10.2) 58 (11.1) 80 (10.8)

Borderline: can see 6/60 23 (10.7) 64 (12.2) 87 (11.8) <15%

Poor: cannot see 6/60 23 (10.7) 41 (7.8) 64 (8.7) <5%

Total 215 (100) 523 (100) 738 (100)

VA: Visual acuity; WHO: World Health Organization.

with poor outcome. The visual outcome of eyes undergoing
surgery during the past 3y (84.4% good, 4.1% poor) was better
than those who underwent surgery 4-6y prior (81.3% good,
9.4% poor) and >7y prior (71.3% good, 15.0% poor).

Ocular comorbidity was the main cause of poor outcome
(78.1%), followed by late complications (such as PCO)
(17.2%), inadequate optical correction (3.1%), and surgical
complications (1.6%).

Barriers to cataract surgery in bilateral blind participants due
to cataract were quite similar for males and females: ‘Need not
felt” was the most common barrier (75%), followed by ‘Fear of
surgery’ (15%), and ‘Other comorbidity’ (10%). ‘Cannot afford
operation’, ‘Unaware that treatment is possible’, ‘No access
to treatment’, and ‘Local reason’ (‘On a waiting list”) were not
mentioned (all 0).

DISCUSSION

Prevalence of Visual Impairment due to Cataract We
conducted the RAAB+DRM study in 2015 in Hungary (the
first Central European country in which this method was
applied) and found that the major causes of blindness were
AMD (27.3%) and other posterior segment diseases (27.3%),
followed by cataract (21.2%). Moreover, cataract was the main
cause of SVI, MVI, and EVI'.

According to previous estimates, in 2015, cataract was the
most common cause of blindness and the second cause of MVI
and SVI in Central Europe™". According to earlier results,
the age-standardized prevalence in those aged >50y was
0.2% for blindness and 0.6% for MVI and SVI in 2010 in this
European sub-region''”’; however, the prevalence we observed
were slightly higher than expected. One possible explanation

for these different results is that only one study was identified
from Central Europe!”; thus, the prevalence might be
underestimated due to the relatively small sample size.

The results of our RAAB survey indicated that blindness and
impaired vision due to unoperated cataract were markedly
more frequent than expected based on based on tacit
knowledge.

Output of Cataract Services Despite the higher than expected
prevalence of cataract blindness and visual impairment, it
seems that the quality of cataract surgical services is adequate
in Hungary. An estimated 700 000 eyes had undergone
surgery for cataract in the country by the time of the survey.
There was a remarkable increase in the number of cataract
surgeries in the past two decades. While 39 508 operations
were performed in 2000, this number increased to 60 665 in
2010; in the year 2015, a total of 85 440 cataract operations
were performed (unpublished data based on the National
Cataract Register, personal communication with HJ. Kiss,
Semmelweis University, 2018). While the hospitalization
period due to cataract surgery was 3.9d on average in 2000,
this was decreased to <1d in 2010 and almost all operations are
currently performed as an out-patient 1-day surgery'".
Quality of Cataract Services and Visual Outcome
after Cataract Surgery  Almost all cataract extractions
were performed in government hospitals or 1-day surgery
departments. Only eight participants (11 eyes) underwent
surgery in private hospitals. Ten eyes had good visual outcome
and one had poor outcome due to ocular comorbidity. This
proportion is similar to the results seen in government

hospitals.
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Almost all of the eyes that underwent surgery received an
IOL (98.6%). This result is not surprising, because in 1998
the percentage of IOL implantation was already 97% in
Hungary''”, which increased up to 99% in 2015 (unpublished
data based on the National Cataract Register, personal
communication with HJ. Kiss, Semmelweis University, 2018).

The CSC rate for VA<3/60 was higher than that in Moldova
(the nearest country to Hungary in which a RAAB study was
conducted)®™, and is higher or similar to current findings
worldwide®' .

The VA of all subjects who underwent surgery earlier was
also measured with available correction and with a pinhole.
This report provides population-based data regarding visual
outcome, which is not specific to one surgeon or one hospital
and with follow-up periods ranging from Imo to several
decades. When cataract surgery was performed several years
earlier, the likelihood of vision loss due to other causes than
cataract increased. This vision loss was expected because the
more time that has passed since the cataract surgery and the
higher the age, the higher the risk of development of other
sight-threatening eye diseases.

Although the visual outcome after cataract surgery was close
to the WHO norm™”, and the proportion of eyes with a VA of
<6/60 was <10%, research into the possible causes of poor
visual outcome may be indicated. Analysis of current surgical
practices to reduce surgical complications and analysis of
current practice of IOL power calculation may be needed.
Considerable improvement could be achieved with more
accurate biometry or adequate optical correction. Nevertheless,
a detailed preoperative examination of patients with cataracts
may reduce the number of patients with concurrent blindness
who may not regain vision after surgery. These patients may
need counselling to provide them with realistic expectations
of the future in terms of their vision. Review of the surgical
procedures may lead to further improvements in visual
outcome. It is important to keep in mind, that a poor outcome
according to WHO norm might be actually a significant
improvement and result in a patient being much more
independent.

Patients with low vision postoperatively might benefit from
referral to low vision services, which does not happen often
even in high-income countries.

New Demands and the Aging Population The more
developed a society, the greater the demand for good eyesight.
With economic improvements, the public demand for good
eyesight and cataract surgery at earlier stages will also
increase. Due to this demand and demographic changes (aging
population), the number of cataract operations per year needs
to increase further.
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The indication for cataract surgery has recently changed.
Patients’ need for good vision has increased and cataract
surgery should be performed in the early stages (this is
occurring in Hungary, as indicated by the CSC for VA<6/18).
If the indication for cataract surgery is a VA of <6/60, then
19 293 people (6 679 males and 12 614 females) aged >50y
would require surgery in both eyes. Overall, an estimated
98 067 eyes (33 882 male eyes and 64 185 female eyes) would
require surgery. If the indication for cataract surgery is a VA of
<6/18, then 73 962 (24 184 males and 49 778 females) people
aged >50y would require surgery in both eyes. Overall, an
estimated 277 493 eyes (90 918 male eyes and 186 575 female
eyes) would require surgery.

The population is aging in Hungary. The proportion of the
total population of people aged >50y will increase from 32.7%
in 2000 to 45.5% in 2030. The average life expectancy in
Hungary will increase from 71.5y in 2000 to 78.5 in 2030.
The population aged >50y will increase from 3.32 million in
2000 to 4.28 million in 2030. (https://www.census.gov/data-
tools/demo/idb/informationGateway.php.). Thus, the number
of cataract operations per year must continue to increase to
account for the demographic changes and increased demand,
because people wish to continue to live an active life as
they grow older. They wish to drive a car, read books and
newspapers, watch TV, and see their (grand) children.

‘There is an ongoing reduction in the age-standardized
prevalence of blindness and visual impairment, yet the growth
and ageing of the world’s population is causing a substantial
increase in number of people affected’!”’, thus there may be
needed to scale up cataract surgical services globally.

Barriers to Cataract Surgery To meet this challenge, it is
essential to understand the potential barriers to surgery. The
RAAB is designed to be a rapid procedure and there is not
sufficient time during the survey to conduct in-depth interviews
to determine why people blinded by cataract have not yet
undergone surgery. Hence, the data on barriers should be
regarded as an indication of whether more detailed qualitative
studies are required. In Hungary, the major barrier to cataract
surgery was ‘need not felt’. One of the most important
experiences during the study was that many people who
believed that there was no need to undergo cataract surgery
only realized their visual impairment for the first time when
the ‘better eye’ was covered during examination.

Here, we found that the main reason why non-operated cataract
is still the main cause of SVI, MVI, and EVI in Hungary is the
patients not feeling the need to undergo surgery. This suggests
that this is a patient-centric problem that may be solved by the
provision of better health-related information, but the issue
could also derive from eye surgeons who prefer to operate on
more mature cases only. Regular self-checks may be useful
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in the recognition of the presence or progression of visual
impairment and may reduce the number of non-operated
cataract cases in Hungary. Furthermore, the relatively high
proportion of patients with a ‘fear of surgery” highlights the fact
that eye health education should be improved. The barriers we
found differ from the findings of previous studies in Kenya**,

26 27 or Turkmenistan™. In

Rwanda™, Eritrea, Guatemala
Hungary, the health care system is financed by the state; thus,
the entire cataract surgery procedure is performed at no cost
to the patient (the health insurance supports the transportation
and the medication also, and therefore, the cost of the surgery
was not mentioned as a reason to not undergo surgery by the
participants. Our quantitative survey is too limited to develop
any further conclusions, qualitative studies needed for deep
analysis of barriers to cataract surgery™.
Limitations  Our participation rate was high, but Ramke
et al® suggested that even high participation rates do
not completely nullify response bias. We were unable to
completely avoid bias, but the reliability of our results was
sufficient to infer definite conclusions.
In conclusion, the purpose of this study was to estimate the
prevalence of blindness and visual impairment resulting
from cataract in the population aged >50y in Hungary, and
to evaluate the cataract surgical services and the barriers
to surgery. Our data may serve as a useful basis for further
estimations. Moreover, we found that cataract is still a common
disease in this industrialized country in Europe.
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