Обзор факторов риска развития старческой катаракты
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RISK FACTORS WHICH CAUSE SENILE CATARACT EVOLVEMENT: OUTLINE
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Russian Federation
Examination of natural ageing processes including those caused by multiple external factors has been attracting researchers' attention over the last years. Senile cataract is a multi-factor disease. Expenditure on cataract surgery remain one of the greatest expenses items in public health care. Age is a basic factor which causes
senile cataract. Morbidity with cataract doubles each 10 years of life. This outline considers some literature
sources which describe research results on influence exerted on cataract evolvement by such risk factors as age,
sex, race, smoking, alcohol intake, pancreatic diabetes, intake of certain medications, a number of environmental factors including ultraviolet and ionizing radiation. mane of these factors are shown to increase or reduce
senile cataract risk; there are conflicting data on certain factors. The outline also contains quantitative characteristics of cataract risks which are given via odds relation and evolve due to age parameters impacts, alcohol
intake, ionizing radiation, etc. The authors also state that still there is no answer to the question whether doseeffect relationship for cataract evolvement is a threshold or non-threshold.
Key words: multi-factor disease, senile cataract, risk factors, relative risk, odds relation, age parameters,
dose-effect relationship.

Cataract is any persistent opacity occurring in the lens substance or capsule.
Cataract as a basic factor causing sight disorders and blindness (33%) in the world [1,
2] is a grave social, medical, and economic
issue in many countries [1, 3, 4]; expenses
on its surgery treatment contribute into
overall public health care expenditure considerably.
Experts spot out senile, congenital,
traumatic, complicated, and occupational
cataract depending on reasons for its occurrence. Senile cataract (hereinafter called
"cataract") is the most frequent. It evolves
due to age-related changes in the lens, and
morbidity with it grows with age.
There are three main cataract types determined as per clinical and anatomical

features: nuclear, cortical, and back subcapsular one; they can occur both separately and in various combinations [5]. Nuclear
cataract involves opacities in the lens central part (nucleus); the process is combined
with lens fibers becoming sclerosed, with
the nucleus color changing to yellowish or
even brown, and with overall eyesight deterioration. Cortical cataract involves opacities evolvement in the lens periphery.
Separate opacities appear in the cortex with
age (they can be spoke-like or sectoral) and
they usually don't lead to any clinical
symptoms until the lens optical axis area is
involved in the process. Back subcapsular
cataract (BSC) is a compact opacity which
is located in the posterior area of the central cortex under the capsule. It usually oc-
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curs at younger ages and causes a considerable loss in the near vision activity.
Results obtained during multiple research on cataract evolvement reasons revealed that cataract was a multi-factor disease. Cataract evolvement depends on age,
sex, race, concomitant somatic or eye pathology, bad habits (smoking or nutrition
peculiarities), as well as environmental factors, such as ultraviolet radiation and ionizing radiation, and certain medications intake [4, 6].
Non-radiation factors causing cataract risks.
Age. Age is a basic factor causing cataract risk. Thus, cataract prevalence among
people aged 52-62 amounts to 5% [7];
among people aged 60–69, 30%; and
among people aged 70 and older, 64% [8].
The fact that morbidity with cataract doubles each 10 years of life after 40 means
that practically all people aged 80-90 suffers from cataract [9]. Long-term impacts
exerted by oxygen free radicals on the lens
tissue are considered to be the main reason
for opacities evolvement in the lens which
are characteristic for senile cataract. A
group of researchers revealed [10] that age
had a statistically significant influence on
all cataract types evolvement. Odds ratio
(OR) per each 10 years of life amounted to
9.90 (95% CI: 8,20 – 11,90) for nuclear
cataract; 3.06 (95% CI: 2,76 – 3,40)for cortical cataract; 3.09 (95% CI: 2.71 – 3.51)
for back subcapsular cataract; and 6.62
(95% CI: 5.78 – 7.63) for all the cataract
types.
Sex. A lot of epidemiologic researchers came to conclusions that cataract risk
was a bit higher for women than for men;
however, this dependence still remains unclear. Thus, for example, the following
work [11] contains some data on OR for
morbidity with cataract among women
which amounted to 3.03 (95% CI: 1.83 –
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5.00) against men. Other research [12] revealed that cataract frequency was a bit
higher among women than among men,
OR being equal to 1.55 (95% CI: 1.26 –
1.91), while at the same time another research performed as per "case - control"
type revealed only a boundary dependence
between cortical cataract and sex [13].
Some research contains data on protective
effects of substitutive hormonotherapy for
women during a period after their menopause [14, 15].
Race. Some researchers state there is a
correlation between various cataract types
and a patient's race. S.K. West, B. Munoz et
al. [16] revealed that African Americans ran
4 times higher cortical cataract risk than
White Americans while White Americans
ran higher nuclear or back subcapsular cataract risks. Other research results show that
cortical cataract prevailed among Latin
Americans [17].
Smoking. Table 1 contains results of
research related to cataract risk assessment
depending on a patient' s smoking status.
Some research revealed a correlation
between smoking and the lens nucleus
sclerosis and detected a dose-effect dependence; people who gave up smoking
ran lower cataract risk than those who continued to do it [18–21], so there was an apparent protective effect of giving up smoking.
Another research [10] revealed that
smokers had higher morbidity with nuclear
cataract (OR = 2.06; 95% CI: 1.46 – 2.98),
with cortical cataract (OR = 1.33; 95% CI:
1.02 – 1.74), with back subcapsular cataract (OR = 1.39; 95% CI: 1.02 – 1.91), or
with any cataract type (OR = 1.48; 95%
CI: 1.10 – 1.99) after corrections as per
age, sex, body mass index, arterial hypertension, and diabetes. At the same time another research [22] didn't contain any data
on
such
dependence.
Elementary
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Table 1
Cataract risk depending on a patient's smoking status
Author(s), years
Delcourt et al.
2000
Theodoropoulou
et al. 2011
Renyi Wu et al.
2010

Participants
number
2584

Research results
OR, 95% CI
Smoke at the moment: 2.34 (1.07 – 5.15)
Former smokers: 3.75 (2.26 – 6.21)

314, and 314 ref- Smoke at the moment: 1.99 (1.23 – 3.23)
Former smokers: 1.64 (1.02 – 2.70)
erence group
Smoke at the moment
Nuclear cataract: 2.06 (1.46 – 2.98)
2927
Cortical cataract:1.33 (1.02 – 1.74)
Back subcapsular cataract:1.39 (1.02 – 1.91)
All types 1.48 (1.10 – 1.99)

or secondary education (OR = 1.67; 95%
CI: 1.06 – 2.64) and low monthly income
increased nuclear cataract risk while living
in a small apartment increased back subcapsular cataract risks (OR = 1.70; 95%
CI: 1.28 – 2.25). Smoking men run 17.9%
risk of nuclear cataract evolvement and it
was shown that a) smoking led to a statistically significant increased senile cataract
risks (all its types) regardless of age, sex,
body mass index, hypertension, and diabetes; b) morbidity with nuclear cataract depended on how many cigarettes a patient
smoked a day, and it grew together with
smoking index increasing.
Alcohol intake. An essence of influence exerted by alcohol on cataract genesis
still remains unclear. The lens is sensitive
both to oxidative stress induced by alcohol
and to direct toxic effects exerted by alcohol and its metabolism products [23–25].
However, data on correlations between alcohol intake and senile cataract are controversial. "Case - control" research results
revealed statistically significant increased
cataract risks among beer abusers [26] and
former alcoholics [27]. Two cohort examinations were conducted, the first among
men only and it was based on questioning
about cataract and its surgical treatment
[28]; the second one was conducted among
men and women and involved cataract type
ISSN (Eng-online) 2542-2308

Corrections
Sex, age
Sex, age

Sex, age, BMI,
Hypertension,
diabetes

determination and surgical case histories
[29]. These examinations revealed there
was a positive but statistically insignificant
correlation between alcohol intake and cataract evolvement. There was prospective
research dedicated to assessing influences
exerted by alcohol intake on cataract extraction among 77,466 women in the USA
(1,468 cataract extractions) who drank
more than 25 mg of alcohol a day and it
didn't reveal an increased cataract extraction risk; relative risk (RR) amounted to
1.10; 95% CI: 0.90 – 1.35 [30]. Experts
examining specific cataract types detected
that strong spirits and wine intake was correlated to increased nuclear opacities risks
(OR = 1.13; 95% CI: 1.02 – 1.26), while
cortical opacities risks became lower when
wine was consumed (OR = 0.88; 95% CI:
0.79 – 0.98) [31]. Population prospective
cohort research [14] revealed a statistically
significant positive correlation between alcohol intake and "operated" cataract risk;
the risk grew with an increase in overall
consumed alcohol volume; relative risk of
"operated" cataract amounted to 1.11 (95%
CI: 1.02 – 1.21) after corrections as per age
and other potential risk factors. Multifactor analysis showed that an increase in
alcohol intake equal to 13 grams a day
(330 ml of beer, 150 ml of wine, or 45 ml
of strong spirits correspondingly) caused a
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7% growth in cataract extraction risk (RR
= 1.07; 95% CI: 1.02 – 1.12).
Somatic pathology.
Pancreatic diabetes. Pancreatic diabetes of both 1st and 2nd types is one of
the most significant somatic pathologies
which cause higher cataract evolvement
risks. Research [11] revealed that odds ratio for cataract evolvement in people suffering from pancreatic diabetes amounted
to 2.72 (95% CI: 1.72 – 4.28) in comparison with people who didn't have such pathology. Another research [32] revealed
that dextrose level in blood taken on an
empty stomach being ≥ 6 mmol/l caused
higher cataract risk (OR = 1.79; 95% CI:
1.25 – 2.57 against dextrose level being <
6 mmol/l). The same research also outlined
that each 1 mmol/l increase in dextrose
level in blood taken on an empty stomach

was related to 5-year progress in back subcapsular cataract (OR = 1.25; 95% ДИCI:
1.15 – 1.35) and to 10-year progress in cortical one (OR = 1.14; 95% CI: 1.01 – 1.27)
and nuclear one (OR = 1.20; 95% CI: 1.01
– 1.43); and here no threshold was detected. Besides it was shown that cataract surgical treatment on patients with the 1st
type pancreatic diabetes had to be performed 20 years earlier than in case of
people who didn't have pancreatic diabetes
[33].
Medications. A lot of research dwells
on examining correlations between cataract
evolvement and various medications intake.
Results obtained in research on correlations between cataract evolvement risk and
glucocorticosteroids (GCS) intake are
shown in Table 2.
Table 2

Correlation between cataract risk and GCS intake
Author(s), year

Smeeth
et al., 2003

Participants
number

Inhalation System paren- System pero- Inhalation GCS
GCS
teral steroids ral steroids > 1,600 mg/day

Eye drops
with GCS

1,15
(1,03–1,27)

2,12
(1,93–2,33)

15476

Theodoropoulou 314 cases, 314 in
et al., 2011
reference group
Delcourt
et al., 2000

Research results
OR, 95% CI

2584

1,56
(1,3–1,82)

1,69
(1,17–2,43)

Are taking GCS at the moment 2.59 (0.93 – 7.21)
GCS were taken orally during 5 and > years 3.25 (1.39 – 7.58)

A correlation was detected between
system corticosteroid intake, especially in
high doses and during a long-term period,
and cataract evolvement both in children
[34] and adults [35]. We should note here
that corticosteroids-induced cataracts are
usually located in the back part of the lens
(back subcapsular cataract). It was also detected that people who took GCS ran higher cataract risk than people who didn't take
such medications [28, 36–40].
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1,59
(1,47–1,71)

Statins have been widely used over the
last decades to decrease cholesterol in
blood plasma in order to prevent cardiovascular diseases. As statins are known to
have antioxidant features their intake can
lead to lower cataract risks. Research [41]
revealed that 5-year morbidity with cataract among people who took statins was
lower (12.2%) than among those who didn't take them (17.2%); OR amounted to
0.55 (95% CI: 0.36 – 0.84) allowing for
age. When cataract evolvement risk was
Health Risk Analysis. 2018. no. 1
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assessed for non-smokers and people without pancreatic diabetes, OR amounted to
0.40 (95% CI: 0.18 – 0.90) with corrections as per sex, age, and lipids level in
blood. It was shown that statins intake
lowered senile cataract risk.
So, literature data prove that cataract
evolvement risk depends on many factors,
such as age, sex, race, smoking, alcohol
intake, concomitant somatic or eye pathology, some medications intake etc.
Ionizing radiation as cataract risk factor. The lens is one of the most radiosensitive organs in a human body. It was detected that ionizing radiation impacts caused
cataract evolvement [42, 43]. Ionizing radiation influences cubical epithelium cells
which are located on the surface of the lens
anterior capsule and damages them. After
that damaged cells are differentiated and
migrate consequently into the peripheral
cortex and the lens back pole area and it
causes opacities evolvement [43]. Latent
period and effects intensity depend on age,
sex, and also on a dose, dose intensity, and
irradiation fractioning [44, 45]. Some longterm research allowed to make an assumption that radiation-induced cataracts were a
determined long-term effect [46]. A lot of
research revealed increased risks of morbidity with various cataract types among
different people who were exposed to ionizing radiation impacts. Nowadays ionizing
radiation impacts are assumed to cause
higher risks of, first of all, back subcapsular cataracts, and, to a smaller extent, cortical cataracts. And it is also considered that
nuclear cataracts are associated only with
age and some other risk factors. However,
evidences of this correlation are controversial enough as research was conducted in
groups which included people with different irradiation scenarios and observation
periods. So, risk assessment of morbidity
with various cataract types among people
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exposed to long-term irradiation in small
doses has been of great interest to researchers recently.
Irradiation during atomic bombing. Table 3 shows the results of research on cataract risk among a cohort made up of people
who survived the atomic bombing.
In 2004 two works were published;
they contained data on research performed
on a cohort made up of people who had
survived the atomic bombing in Japan. 55
years after the bombing Minamoto et al.
examined eyes state in people who had
survived in it and who had been younger
than 13 at the moment they had been irradiated [47]. Odds ratios for cortical and
subcapsular cataract at an irradiation dose
being equal to 01 Gy amounted to 1.29
(95% CI: 1.22 – 1.49) and 1.41 (95% CI:
1.21 – 1.64), correspondingly. Authors
didn't detect any statistically significant
correlation between nuclear cataract and
irradiation dose (odds ratio per 1 Gy
amounted to 1.1; 95% CI: 0.9 – 1.3).
Yamada et al. examined a wide range of
non-tumor diseases in people who had
survived the atomic bombing and had
been observed by doctors for a long time
(1958 - 1998), including 975 cataract cases in men and 2,509 ones in women [48].
This research results revealed there was a
statistically significant positive correlation
between morbidity with cataract and irradiation doses (p = 0.026). Morbidity with
cataract among people who had been exposed to a dose higher than 1 Gy amounted to 7.98 (95% CI: 0.95 – 15.16) per
10,000 people annually; corresponding
relative risk was equal to 1.06 (95% CI:
1.01 – 1.11). Relative risk of morbidity
with cataract went down statistically significantly with a growth in age a person
had managed to live to by the examination
(p < 0.001) and with a growth in period of
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Table 3
Cataract morbidity risk in a cohort made up of people who
survived the atomic bombing
Author(s),
year

Observation
period

Choshi
et al., 1983

1978–1980 Dose on the lens: RR of BSC:
0 – 600 rad
5.28 for people younger than 50
3.99 for people aged 50 – 59
2.34 for people older than 60
No dependence on a dose was revealed for
nuclear or cortical cataract

Minamoto
et al., 2004

City, age, sex, smok2000–2002 Dose on an eye: OR per 1 Sv for:
ing
0.005 – 2 Sv
BSC = 1.41 (95% CI: 1.21 – 1.64)
Cortical cataract = 1.29 (95% CI: 1.12 – 1.49)
Nuclear cataract = 1.12 (95% CI: 0.94 – 1.30)

Nakashima
et al., 2006

Irradiation dose,
target organ

Dose on an eye:
0 – 4.90 Sv

Research results

Corrections
City, age, sex

OR per 1 Sv for:
City, age, sex, smokBSC = 1.44 (95% CI: 1.19 – 1.73)
ing
Cortical cataract = 1.30 (95% CI: 1.10 – 1.53)

Nakashima
et al., 2013

1986–2005 Dose on the lens: OR per 1 Gy for "operated" cataract = 1.33
0 – 5.14 Gy
(95% CI: 1.28 – 1.38)

Neriishi
et al., 2007

2000–2002 Dose on an eye: OR per 1 Sv for "operated" cataract = 1.39 City, age, sex, diabetes
0.005 – 4.90 Sv (95% CI: 1.24 – 1.55)
Threshold dose = 0.1 Gy

Neriishi
et al., 2012

1986–2005 Dose on the lens: Dose-effect linear dependence
0 – 5.14 Gy
Average: 0.54 Gy

Yamada
et al., 2004

1958–1998 Average
weighted
0.92 Sv

Cataract RR per 1 Sv = 1.11 (95% CI: 1.03 – City, age, sex, alcodose: 1.19)
hol

time which had passed since the irradiation moment (p = 0.09).
In 2006 and 2013 Nakasima et al.
published a reanalysis of data obtained on
a cohort of people who had survived the
atomic bombing in Japan and detected a
statistically significant "dose - effect" relationship; cataract morbidity risk here
went down with a growth in age a person
had managed to live to [49, 50]. Odds ratio per 1 Sv amounted to 1.44 (95% CI:
1.19 – 1.73) for back subcapsular cataract
and to 1.30 (95% CI: 1.10 – 1.53) for cortical cataract in people who had been 10
years old at the irradiation moment. Authors didn't reveal any statistically signifi118

Age, sex, social and
medical factors

cant "dose - effect" relationships for nuclear cataract. Odds ratio grew with an increase in an irradiation dose for cortical
and subcapsular cataract, a threshold dose
was estimated to be equal to 0.6 Sv.
In 2007 and 2012 Neriishi et al. published results of their research on "dose effect" relationship for clinically significant cataracts [51, 52]. The research included 3,791 people who had survived the
bombing and 479 "operated" cataract cases; it detected some proves of a linear, and
not a linear-quadratic, "dose - effect" dependence, and an estimated threshold irradiation dose amounted to 0.1 Gy.
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Irradiation related to the Chernobyl'
nuclear power plant disaster. In 2007
Worgul et al. published their analysis of
cataracts frequency among Ukrainian liquidators of the Chernobyl' disaster consequences which was estimated 12-14 years
after their irradiation. The model allowed
for an age at the irradiation moment, sex, a
dose with a 50 mGy interval, smoking status, diabetes, and some other potential mixing factors [53]. The authors revealed a statistically significant increase in nonnuclear (cortical and back subcapsular)
cataracts: odds ratio per 1 Gy amounted to
1.65 (95% CI: 1.18 – 2.30), and a dose
threshold for these cataracts was estimated
to be equal to 0.50 (95% CI: 0.17 – 0.69)
Gy. Odds ratio for all the cataract types
amounted to 1.70 (95% CI: 1.22 – 2.38),
and a threshold dose was equal to 1.50
(95% CI: 1.17 – 1.65) Gy.
Medical irradiation. In 1999 Hall et al.
examined the lens opacities frequency
among Sweden population who had been
exposed to ionizing irradiation in their
childhood as a results of skin hemangioma
treatment [54]. The lens opacities frequency
was shown to be higher in people who had
undergone radiotherapy in their childhood
against the reference group (37% and 20%
correspondingly). After a correction per age
at the examination moment odds ratio per 1
Gy was equal to 1.50 (95% CI: 1.15 – 1.95)
for cortical cataract and to 1.49 (95% CI:
1.07 – 2.08) for bask subcapsular cataract.
Research on cataract risks among medical staff in the USA in 2008 [55] revealed
that cataract evolvement risk grew by 15%
annually. Female sex, smoking index being
more than 15 packets/year, increased body
mass index, diabetes, arterial hypertension,
hypercholesterolemia, or arthritis increased
cataract evolvement risk; at the same time,
intake of 1 to 10 alcohol portions a week
decreased cataract risk in comparison with
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those who drank less than 1 alcohol portion
a week. The authors detected a statistically
significant increase in cataract frequency in
people who underwent a lot of diagnostic
X-ray procedures (>25) against those who
were exposed to a smaller number of such
procedures (<5) with hazard ratio (HR) being equal to 1.4 (95% CI: 1.2 – 1.7). Hazard
ratio (HR) for cataract extraction amounted
to 1.50 (95% CI: 1.09 – 2.06) in this research. Hazard ratio per 1 Gy for people
who underwent 3 and more X-ray diagnostic procedures on their faces and necks in
comparison with those who didn't have to
undergo any such procedures amounted to
1.25 (95% CI: 1.06 – 1.47); hazard ratio for
cataract extraction amounted to 1.71 (95%
CI: 1.09 – 2.68).
Cosmic radiation. Some research concentrated on the lens opacities frequency
among aviation pilots and astronauts exposed to chronic occupational irradiation.
In 2001 Cucinotta et al. detected increased cataract evolvement risk in NASA
astronauts [56]. A number of space flights
being more than 2 against those who didn't
have any or who participated in only one
flight, astronauts' age, and a flight slope
were statistically significant modifying factors. Hazard ratio (HR) for cataract
evolvement at the age of 60 was estimated
to be equal to 2.35 (95% CI: 1.01 – 5.51);
and at the age of 65, 2.44 (95% CI: 1.20 –
4.98).
In 2005 Raffnson et al. applied "case control" technique to examine whether the
lens opacity frequency was related to an
aviation pilot occupation [57]. The analysis
allowed for a working period, flying hours
per year, flight schedule and routes, and an
accumulated irradiation dose calculated on
the basis of the above mentioned data. Only nuclear cataract frequency (out of four
cataract types - nuclear, cortical, central
optical zoned and back subcapsular cata-
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ract) was statistically higher in pilots who
had regular flights in comparison with
people who never worked as pilots with
odds ratio being 3.02 (95% CI: 1.44 –
6.35). Age turned out to be a statistically
significant factor. Thus, odds ratio for people aged 50 against people aged 40

amounted to 1.17 (95% CI: 1.12 – 1.22).
Besides, research results revealed that pilots tended to have cataracts at younger ages. Research results on examining cataract
evolvement risk under exposure to solar
ionizing radiation are given in Table 4.
Table 4

Cataract evolvement risk among astronauts and pilots
Author(s),
Year

Observation
period

Chylack
et al., 2009

Irradiation dose

Research results

Corrections

2004–2006

Median dose on
the lens 12.9
mSv

OR for BSC= 2.33 (95% CI:
1.16 – 4.26)

Age, solar ultraviolet radiation,
place of residence, nutrition peculiarities

Chylack
et al., 2012

2004–2006

Median dose on Cosmic ionizing irradiation is Age, solar radiation, place of resithe lens 12.9
related to greater BSC size and
dence, nutrition peculiarities
mSv
is not related to nuclear cataract

Cucinotta
et al., 2001

1977–1988

Dose on the lens Hazard ratio = 2.6 (95% CI: 1.5
0.2 – 91.0 mSv
– 4.8)

Rafnsson
et al., 2005

1996–2001

1–48 мЗв

Diabetes, renal failure, steroids
intake, eyes diseases

Increased nuclear cataract risk in Age, smoking, a habit to go sunpilots
bathing

Table 5
Cataract evolvement risk for intervention surgery staff
Author(s), year

Research model

Ciraj-Bjelac O.,
2012
Vano E., 2010

Results, back subcapsular opacities HR per 1 Gy
Cardiosurgeons

Nurses

Case - control

2.6 (95% CI: 1.2 – 5.4)

2.2 (95% CI: 0.98 – 4.9)

Case - control

3.2 (95% CI: 1.7 – 6.1)

1.7 (95% CI: 0.8 – 3.7)

Occupational irradiation. Over the
last years some data on cataract risks for
workers exposed to occupational longterm irradiation have been collected [58].
A statistically significant linear correlation between morbidity with cataract and a
total external gamma-irradiation dose was
detected; excessive relative risk (ERR/Gy)
was equal to 0.28 (95% CI: 0.20 – 0.37).
Risk assessment varied insignificantly
when additional correlations per various
non-radiation factors (smoking status and
120

alcohol intake, smoking index, arterial
hypertension, body mass index, and diagnosed "grave myopia") were included. Introduction of correction per a neutron irradiation dose caused a significant increase in external gamma-irradiation
ERR/Gy for morbidity with cataract
(Err/Gy = 0.31; 95 % CI: 0.22 – 0.40).
Cataract risk assessment for intervention surgeons has been of great interest
recently as they are usually exposed to
long-term occupational irradiation. ReHealth Risk Analysis. 2018. no. 1
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search [59, 60] contains some data on statistically significant increased risk of back
subcapsular opacities evolvement in intervention cardiosurgeons. Cataract evolvement risk for auxiliary medical staff was
statistically insignificant. The research results are given in Table 5.
So, literature data show that senile cataract is a multi-factor disease. The following cataract risk factors are proved to be
significant: sex, age, smoking, alcohol intake, concomitant ophthalmologic pathology, certain somatic diseases (pancreatic diabetes, for example), certain medications
intake, exposure to ultraviolet radiation etc.
Over the last years researchers have
detected increased risk of specific cataract
types under exposure to ionizing radiation
as well as made some attempts to estimate
a threshold external gamma-radiation dose
for various cataract types evolvement. As a

result of the research [53] a threshold external gamma-radiation dose amounted to
0.35 (95% CI: 0.19 – 0.66) Gy for back
subcapsular cataract; and to 0.34 (95% CI:
0.18 – 0.51) for cortical cataract. Research
performed on cohorts made up of people
who had survived the atomic bombing [40]
revealed that a threshold dose for BSC
amounted to 0.7 (95% CI: 0.0 – 2.9) Gy;
and to 0.6 (95% CI: 0.0 – 1.4) Gy for cortical cataract. According to different research results a threshold dose for "operated" cataract amounted to 0.50 (95% CI:
0.17 – 0,65) Gy [59]; 0.41 (95% CI: 0.04 –
1.03) Gy [14]; and 0.50 (95% CI: 0.10 –
0.95) Gy [41].
However, a question whether a "dose effect" relationship is a threshold or a nonthreshold one for cataract evolvement still
remains open.
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