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ABSTRACT

Aim. To study the prevalence of blindness and visual impairment due fo cataract among adults aged 40 years and older.
Material and methods. In 2015-2017 a cross-sectional population-based Ural Eye and Medical Study (UEMS) was conducted
at Ufa Eye Research Institute, Ufa, Russia.

Results. Cataracts were the most common cause of moderate and severe visual impairment among adults of the Southern
Urals aged 40 years and older (n=109; 59.9%; 95% Cl: 52.7-67.1). The most frequent types of cataract observed were
nuclear-cortical cataract(n=53; 29.1%), cortical (n=29; 15.9%) and nuclear cataract(n=24; 13.2%); less frequently posterior
subcapsular cataract (n=1; 0.5%), mature (n=1; 0.5%) and secondary cataract (n=1; 0.5%). Cataract caused blindness
in 3 cases (27.3%; 95% CI: 19.6-35.7).

Conclusions. Cataracts were the leading cause of moderate and severe visual impairment among people of the Southern
Urals aged 40 years and older, cataract-induced blindness was estimated at 27.3% of all cases (95% Cl: 19.6-35.7).
The analysis suggests that the need for cataract surgery remains high in the population.
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PE®EPAT

Llenb. N3yuntb pacnpoctpaHeHHOCTb CeNoTbl M HapyLWeHWii 3peHnA BCIeACTBIE KaTapaKTbl CPeAM B3pOC/bIX B BO3pacTe
40 net u cTapue.

Martepuan u metoabl. B 2015-2017 rr. Ha Ga3e Ydumckoro HUW rnasHbix GonesHei Gbino npoBeAeHO nonepeyHoe
nonynsunoHHoe ncenegosarue Ural Eye and Medical Study (UEMS).

Pe3ynbraTtbl. OCHOBHOI NPUYMHON YMEPEHHOIO M TAXKEN0ro HapylleHus 3peHus y B3pocsioro HaceneHus KxHoro Ypana
B Bo3pacte 40 net n crapwe sBunack Karapakta (n=109; 59,9%; 95% [N 52,7-67,1). MNpu 31oM Haubonee yacto y nuy,
C HapylWeHWAMU 3peHUs OTMevanacb fAepHO-KopTMKanbHasa KatapakTa (n=53; 29,1%), koptukanbHaa (n=29; 15,9%) n
sAepHas KatapakTta (n=24; 13,2%). Pexe BcTpeuanach 3agHss cybkancynsipHas katapakta (n=1; 0,5%), 3penas (n=1; 0,5%)
1 BTOpuyHan KaTtapakta (n=1; 0,5%). Katapakta saBunacb npuunxoii cnenotsl B 3 cnyyasx (27,3%; 95% AW 19,6-35,7).
BbiBoabl. OCHOBHOI NPUUYNHOI YMEPEHHOTO M TAXEN0ro HapylWweHns 3peHns cpean HaceneHus KxHoro Ypana B Bo3pacrte
40 neT u cTaple ABNAETCA KaTapaKTa, pacnpocTpaHeHHOCTb C/IeNoThbl BCAeACTBME KaTapaKTbl cocTaBaseT 27,3% (95% AN
19,6-35,7). Pe3ynbTathl aHann3a CBUMAETENLCTBYIOT O TOM, YTO NOTPEBGHOCTb HACENEHWS B ONEPaTUBHOM JIeYEHUN KaTapaKThl

OCTaeTCA Ha A0CTAaTO4YHO BbICOKOM ypOBHe.

Kniouesble cnosa: nonynsyuoHHoe ucciedosaHue, HapyuieHuUe 3peHus, C/lenoma, Kamapakma
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3peHus BCNeACTBME KaTapaKTbl y B3POCOro HaceneHus Ha Tepputopun KOxHoro Ypana (no AaHHbIM NONYAALVOHHOTO
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RELEVANCE

Cataracts remain the leading cause of blindness and
visual impairment worldwide, and it is a significant health
and social concern. According to the WHO data, the number
of people with various visual impairments due to cataract
reaches 65 million [1-3]. Recent studies have shown a
higher prevalence of cataract and a tendency for cataract
morbidity to increase with longevity, environmental and
lifestyle changes in virtually all countries of the world [1,
4]. Epidemiological studies report that the prevalence of
cataract-induced blindness was relatively low in Israel,
average in Syria (34.9%) and relatively high in India [5-8].

Monitoring data on blindness and low vision due to cat-
aract in different regions of Russia show significant diver-
sity. For example, the highest rate was recorded in the Li-
petsk region (41.1 per 10,000) and Yaroslavl region (34.3
per 10,000), and the lowest in the Tyumen region (7.9 per
10,000) and Novosibirsk region (8.2 per 10,000) [9, 10].

Unfortunately, the current forms of medical documen-
tation and statistics do not fully reflect the true extent of
blindness and visual impairment caused by cataract. In this
regard, it is of particular interest to estimate the prevalence
of visual impairment in the population based on data ob-
tained in a population-based study.

PURPOSE

To assess the prevalence of blindness and visual impair-
ment due to cataract among adults aged 40 years and older.

MATERIAL AND METHODS

This study was conducted as part of the research project
“Comprehensive assessment of socially significant pathologies
of the anterior and posterior segments in a population-based
study” conducted at the Ufa Eye Research Institute in 2015 and
2017, based on data from Ural Eye and Medical Study (UEMS).

The study was conducted in compliance with the basic
principles of the Helsinki Declaration, Good Clinical Practice
(GCP) guidelines as well as current regulations. It included

respondents aged 40 years and older, permanent residents
of the Southern Urals. Written informed voluntary consent
was obtained from all participants.

A total of 5899 participants were enrolled in the study.
The study included questionnaires, general medical and oph-
thalmic examinations. Eye examination included: measure-
ment of best corrected visual acuity, refractometry, biomi-
croscopy of the anterior and posterior ocular segment, and
ophthalmoscopy.

Cataracts were diagnosed by slit lamp-based biomicros-
copy. The intensity and type of lens opacity was graded in ac-
cordance with the LOCS Il scale [11]. This classification sys-
tem differentiates 6 classes of nuclear lens opacities based on
their severity and location. Individuals with nuclear changes
corresponding to stage III or higher were considered to have
nuclear cataract. Retro-illumination photographs of the lens
were used to evaluate cortical and subcapsular opacities.

The degree of visual impairment was defined according
to the WHO criteria. Mild vision impairment — BCVA 0.4 or
higher but lower than 0.5. Severe vision impairment — BCVA
=0.05 but less than 0.3. Blindness was determined by BCVA in
the better eye of 0.05 or less [2].

Statistical data processing was conducted using the IBM
SPSS Statistics 23.0 software package (USA). Confidence in-
tervals were calculated using the Wilson method with conti-
nuity correction. A p-value less than p<0.05 was considered
statistically significant for all comparisons.

RESULTS AND DISCUSSION

A total of 5899 individuals were enrolled in the study
prevalence analysis of most common causes of blindness
and visual impairment. The mean age of the participants
was 59.0£10.7 years (age range 40-94 years). Mild visual
impairment was detected in 184 respondents (3.1%; 95%
CIL: 2.7-3.6), moderate and severe impairment — in 182 re-
spondents (3.1%; 95% CI. 2.7-3.5) and 11 respondents were
blind (0,19%; 95% CI: 0.10-0.34).

Cataract was the main cause of moderate to severe visual
impairment in the Southern Urals population aged 40 years and
older (n=109; 59.9%; 95% CI: 52.7-67.1). The most commonly
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observed cataracts were nuclear cortical cataract (n=53; 29.1%),
cortical (n=29; 15.9%), nuclear (n=24; 13.2%); less frequently —
posterior subcapsular cataract (n=1; 0.5%), mature (n=1; 0.5%)
and secondary cataracts were seen (n=1; 0.5%). Cataract led to
blindness in 3 people (27.3%; 95% CI: 19.6—35.7).

According to the Vision Loss Expert Group of the
Global Burden of Disease Study, in 2020, 17.01 million
people were blind due to cataract (95% CI: 14.40-19.93):
6.78 million men (95% CI: 5.73-7.98) and 10.22 million
women (95% CI: 8.76—11.96). We should note that cata-
ract accounts for 39.55% (95% CI: 33.48-46.34%) of all
cases of blindness worldwide. Moderate and severe visu-
al impairment due to cataract was observed in 83.48 mil-
lion people (95% CI: 71.76-96.98); including 34.59 mil-
lion men (95% CI: 29.69-39.95) and 48.89 million wom-
en (95% CI: 42.05-56.06) [1].

The highest prevalence of cataract-related blindness
was found in South Asia at 53.20% (95% CI: 45.00-62.11)
and South-East Asia, East Asia and Oceania at 41.82% (95%
CL: 35.30-49.38). The lowest prevalence was observed in
high-income countries at 16.82% (95% CIL: 13.66—-20.60),
Central Europe, Eastern Europe and Central Asia — 20.53%
(95% CI: 16.50—-25.15). The regions with the highest prev-
alence of moderate to severe visual impairment due to cat-
aract were South-East Asia, East Asia and Oceania 34.00%

S. Panda-Jonas, G.Z. Israfilova, R. Bourne, J.B. Jonas

(95% CI: 29.32-39.00) and South Asia 29.87% (95% CI: 25.64—
34.83); the regions with the lowest prevalence were Central
Europe, Eastern Europe and Central Asia — 17.64 (14.57-
20.76), Latin America and the Caribbean -19.03 (16.07-
22.02) (Table).

Thus, the prevalence estimates for cataract-related blind-
ness and visual impairment in the Southern Urals region
showed that the proportion of people who became blind
due to cataract was significantly higher compared to South-
East Asia, East Asia, Oceania and South Asia. However, the
proportion of individuals with moderate and severe visu-
al impairment was closek to that in North Africa and Mid-
dle East, higher than in high-income countries, Central and
Eastern Europe and Central Asia, while it was lower than in
South and South-East Asia, East Asia and Oceania.

CONCLUSIONS

Based on these findings, cataracts appear to be the most
common cause of moderate and severe vision loss in adults
aged 40 years and over in the Southern Urals with a preva-
lence of 59.9% (95% CI: 52.7-67.1), the prevalence of cata-
ract-related blindness is estimated at 27.3% (95% CI: 19.6—
35.7), indicating a significant need for cataract surgeries in
the region.

Table

Prevalence of low vision and blindness due to cataract in world regions

Tabnuya

PaCI'IPOCTPaHEHHOCTb cnaboBMaeHUA U CNenoTbl BCaeACTBME KaTapaKTbl B peruoHax Mmupa

Region
Pernon

Percentage of people with moderate
to severe visual impairment due to
cataract, % (95% Cl)
lpoueHT ntofen c ymepeHHbIM
WA TAXKENbIM HapyleHNeM 3peHunA
BC/e/CTBME KaTapaKTbl
% (95% V)

Percentage of blind people due

to cataract,
% (95% Cl)

MpoueHT cnenbix ntoaei
BCNeACTBME KaTapaKThbl

% (95% AN)

Global
Mmo6anbHo

28.30 (24.32-32.54)

39.55 (33.48-46.34)

South-East Asia, East Asia and Oceania
lOro-BocTtouHas A3us, BoctouHas Asua n OkeaHus

34.00 (29.32-39.00)

41.82 (35.30-49.38)

Central Europe, Eastern Europe, Central Asia
LlenTpanbHan EBpona, Boctouynas Eepona,
LleHTpanbHan Asua

17.64 (14.57-20.76)

20.53(16.50-25.15)

High-income countries
CTpaHbl C BbICOKMM YPOBHEM A0XO0AA

26.44 (22.39-30.82)

16.82 (13.66-20.60)

Latin America and the Caribbean
Jlatnnckan Amepuka n Kapnbekuin 6acceitt

19.03 (16.07-22.02)

30.11(24.90-36.10)

North Africa and Middle East
CeBepHasa Adpwuka n banxHunin Boctok

24.73 (20.94-28.87)

27.31(21.88-33.57)

South Asia
HOxHasn Asua

29.87 (25.64-34.83)

53.20 (45.00-62.11)

Sub-Saharan Africa
Adpuka K tory ot Caxapbl

24.69 (21.24-28.28)

31.56 (26.71-36.53)

Southern Urals
HOxHbIN Ypan

59.9 (52.7-67.1)

27.3(19.6-35.7)
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