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ABSTRACT

In the present scenario normal circadian rhythm is shifted because of altered lifestyle pattern due to

prolonged lighted nights linked indirectly with increased incidence of breast cancer in women. On the other

hand blind women follow natural system of rhythm due to lack of light through eyes. Menopausal and

postmenopausal (high risk aged group) blind women became the most fitting model to understand whether the

prevalence of breast cancer is similar as in sighted women. The study covers the high risk group with visual

impairment registered in governmental and non-governmental rehabilitation centers and Madras Metropolitan

Tumor Registry during June 2006- 2007 in Chennai, situated on the north-east end of peninsular India, between

12* 9' and 13* 9' of the northern latitude and 80* 12' and   80*   19'   of the southern longitude consisting

of 178.20 sq. kms.  By taking menopausal and postmenopausal blind women we have shown in this study that

the prevalence of breast cancer in this group is very much lower (1.5%) than that of in sighted women (30%).

No such studies have been done in India hence we have compared this finding with few register based studies

done in Scandinavian countries. The prevalence of breast cancer was observed to be much higher (20-50%)

in blind women in the earlier study. The topographical location of India closure to the equator could be the

major reason for the very low prevalence of breast cancer reported in this study.  The present blind women

model is another epidemiological evidence suggesting a relationship between visible light and breast cancer.
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Introduction

In the recent past light is being identified as a

new environmental pollutant. Earlier we studied the

effects of day light in anopthalmic rats and

concluded that the mammalian eye sub serves at least

two photic systems: the occipital cortex, which

mediates the conscious perception of light and

recognition of images, and a subcortical system that

mediates light-sensitive synchronization of the

circadian pacemaker [1,2,3]. In the present scenario

normal circadian rhythm is shifted due to altered

lifestyle pattern due to prolonged light at night which

has been proved indirectly as one of the risk factor

for increased incidence of breast cancer in women

who work predominantly at night in different part of

the world [4-13]. Artificial light at night disrupting

the natural melatonin- estrogen balance was linked

with the increase in hormone regulated breast cancer

among women. On the other hand blind women

follow natural system of rhythm due to lack of light

through eyes. Blast et al. [14] also showed the

suppression of tumor growth by melatonin in nude

mice.

Breast cancer is the most frequent form of

cancer in women (22%), with an estimated incidence

of over 1 million new cases every year worldwide.

Unfortunately, this disease is the second leading

cause of death in women all over the world.

Menopausal and postmenopausal (high risk aged

group) blind women became the most popular model

to understand whether the prevalence of breast cancer
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is similar as in sighted women.

The literature survey shows very scanty

information on the prevalence of breast cancer in

blind women worldwide. The first preliminary

evidence linking light to cancer in people emerged

from the register based studies of Hahn [15] who

computed the incidence of this malignancy in blind

and sighted women and discussed that light alters

cancer risk through some disruptive effect on

melatonin in visually impaired women. As early as

1990, Scientists reasoned that anybody whose eye

cannot detect light should be resistant to estrogen

generated tumors. This angle of discussion paved

way for the epidemiologist to reason that people

whose eyes can’t detect light should prove resistant

to tumor growth. Subsequently, Feychting et al. [16]

supported melatonin hypothesis with the cohort study

consisting of 1567 totally blind and 13 292 severely

visually impaired subjects and obtained information

on cancer incidence from the Swedish cancer registry

and found that blind people have a lower cancer

incidence. Similarly, Verkasalo et al. [17] also found

50% decrease in the risk of the disease and an

inverse association between breast cancer incidence

and degree of visual impairment from cancer registry

in Finland. The health survey data from the cancer

registry of Norwegian government had approximately

15 412 visually impaired entries. Among them only

5 subjects suffered from breast cancer [18].

Subsequently, Pukkala et al. [19, 20], from a cohort

study consisting of people with visual impairment

identified from Finnish cancer registry for years

1983-2003 added to the suggestive epidemiological

evidence for the decreased risk of hormone related

cancers in people with visual impairment and

consequently, established a relationship between

visible light at night and breast cancer risk The

cohort consisted of 17 557 of persons with visual

impairment (11 147 women, 6410 men) showing

only 184 cases of breast cancer, which represented a

40% decrease in the risk of breast cancer. The

hypothesis is further advanced that blindness from an

early age may lead to a reduced risk of breast cancer

through altered patterns of melatonin secretion by the

pineal gland than when they lost sight later. The

effect of age at onset, duration and degree of

blindness could also be assessed, after adjustment for

known risk factors for breast cancer [21].

India being the home to the world’s largest

number of blind people (12 million), Tamil Nadu- a

southern state including Chennai, has 96 4063

suffering from visual impairment (Census of India

2001). The literature survey indicated that no

epidemiological study has been made to estimate

percentage of visually impaired adult menopausal

women suffering from breast cancer in India. In the

present paper, we document the data based on the

epidemiological survey undertaken to find the

prevalence of breast cancer among visually impaired

menopausal and post menopausal women in Chennai,

situated at the sea level on the Coramandal coast of

peninsular India on the north-east end of Tamil Nadu

on the coast of bay of Bengal. It lies between 12* 9'

and 13* 9' of the northern latitude and 80* 12' and

80*  19'  of the southern longitude consisting of

178.20 sq. kms. 

Materials and Methods

The Madras Metropolitan Tumor Registry

(MMTR) a population based cancer registry was

established at the Cancer Institute ( Indian Women’s

Association W.I.A), Adayar, Chennai in the year

1981 in the network of National Cancer Registry

Programme (NCRP) of India to study the pattern and

trend of cancer incidence and mortality in Chennai

city. It caters to an area of 170Km  with an urban2

population of 4.3 million (957 females to 1000

males) on 1  March 2001 constituting 0.4% andst

7.0% of total population of India and the State of

Tamil Nadu respectively (National Cancer registry

Programme- Consolidated report of population based

Cancer registries 2001-2004-India, Incidence and

distribution of Cancer-ICMR (Indian Council of

Medical Research).

The study holds the menopausal and post

menopausal women with visual impairment registered

in governmental and on-governmental rehabilitation

centers and MMTR during June 2006-June 2007.

Since national registry for the blind is not available,

these two sources of information helped in the follow

up of the cohort. MMTR enjoy good cooperation

from all health care facilities in and around Chennai

with greater than 225 source of registration till date.

MMTR has net work with government and private

hospitals, nursing homes, clinics, consultants,

pathology laboratories and imaging centers and

hospices. This registry is the first one in the country

to assist in data collection for population based

hereditary cancer registry in the country since 2002.

Reliability of the data and quality of registration are

constantly monitored with emphasis on re-abstraction

and coding on a random samples of cases and case

finding. The completeness of registration of cancer

cases in MMTR is estimated to be 95%. 

In the present study, data on vital status were

obtained from personal communication with the study

population of women as well as from the cancer

registry. The degree of visual impairment with best

correction (Total blindness and partial blindness

WHO: International classification of impairments,

D isab ilitie s and  H andicaps. A manua l o f

classification, Geneva, 1980) was considered. The

data on the incidence of breast cancer patients among

normally sighted women was procured as cutesy

from MMTR 2003-2004 for comparison. Special care
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is taken to prepare a Proforma for recording the data

from each woman personally, to include their address

for future communication, all the personal details

regarding their health status, age, all details in

connection with blindness, well established as well as

suspected risk factors for breast cancer, family

history of any cancer, physical and financial status

etc. as well as with their Medical records maintained

by the rehabilitation centers also was use full since

they conduct periodical health checkup. Only blind

women pre-menopausal age (between 30-40) and post

menopausal age as above 40 (risk age) were

considered for the present study. Women having

menstrual cycle after 40 years are also included in

pre-menopausal stage since, few blind women suffer

from delayed menopause. Statistical software Epi -

Info was used to analyze the data. 

 

Results and discussion

Based on the Chennai-Population based cancer

registry (2005) breast cancer burden in sighted

women is 30/100. (MMTR) Cancer Institute, Chennai

2008). A register based study from MMTR-1990-

1999 shows post menopausal stage as one of the risk

factor for breast cancer in Chennai (Table-1) and the

risk is 1.3% more during post menopausal stage of

the sighted women. 

A register based study from MMTR-1990-1999

shows post menopausal stage as one of the risk

factor for breast cancer in Chennai (Table-1 ) and the

risk is 1.3% more during post menopausal stage of

the sighted women. 

Information on social and health status of 204

(collected during 2006-2007) menopausal and post

menopausal women were collected personally as well

as with their medical records since, the rehabilitation

centers undertake periodical health checkup. We

found only two subjects suffering from breast cancer.

The breast tissue has been removed from them and

saved. They have been followed till December 2008

and found healthy. Case study one is forty five years

old (in 2007) suffers from total blindness, lost her

vision when she was 13 days old baby, unmarried,

attained menarche at the age of 13 and is in

menopause now. She is doing weaving as a

profession. Case study two is thirty seven years old

(in 2007) is partially blind, unmarried attained

menarche at the age of 12 and is in pre-menopausal

stage now. She is a homemaker. Case study three,

the data on breast cancer alone was considered for

the analysis (but not the other details) who died in

the cancer hospital due to breast cancer (MMTR)

during 2003. 

Established risk factors such as obesity, problem

in the breast, parity, breast feeding, age of the first

pregnancy, family history of any cancer, age,

suffering from other cancers, and suspected risk

factors such as partial blindness, late menopause

(beyond 45 years) and age of on set of blindness

(before or after menarche) were concentrated for the

analysis to find how many are at risk of developing

breast cancer in addition to their age (Menopausal

and postmenopausal) Graph-1).

The ratio of "well established" high risk factors

for prevalence of breast cancer such as, Obesity,

problem in the breast tissue, nulliparity, not breast

fed, age of the first pregnancy (above 35 years of

age), family history of any cancer and already

suffering from any other cancer observed among the

study group is represented in the bar chart.

Among the study subjects 4% were obese,

11.27% suffer from other problems in the breast

tissue. 60.78% did not feed their children and 14.22

%show nulliparity.12.25% had the first child above

35 years old (late pregnancy) and 12.25% have

family history of cancer. In addition, suspected risk

factors such as   late menopause (16.2%), partial

blindness (31.86 %) and age of on set of blindness

(after menarche) (10.78 %) were also recorded. Even

though these risk factors were observed, among the

study group only two had breast cancer. 

Statistical analysis 

Relative risk (RR) was used as a measure of

association between risk factors and susceptibility to

develop breast cancer in women; the RR was defined

as the ratio of the risk of developing a disease

among those exposed to a specified risk to those not

exposed to this risk. The 95% confidence intervals

(CI) for these relative risks were also calculated. 

Statistical analysis of the data also provide

enough evidence that blind women who are > 40

years of age had 13% greater risk of breast cancer

compared with those in the study group < 40 years

(RR = 1.125; 95% CI = 0.07 to 17.74) in our study.

The susceptibility to develop the disease among

partially blind women is almost twice that of totally

blind women (RR = 2.14; 95% CI = 0.14 to 33.68).

Similarly postmenopausal stage of a women has more

risk of developing breast cancer than pre-menopausal

stage (RR = 5.18; 95% CI = 0.33 to 80.75). Vision

loss after menarche also indicates an increased risk

(RR = 8.27; 95% CI=0.54 to 127.6).

The intervals for these relative risks give a very

wide range of possible values for the corresponding

risk ratio. It is wide because of the small sample size

and the rarity of breast cancer among blind women.

Discussion

Menopausal and post menopausal women are at

the high risk of developing breast cancer has been

well established worldwide and 30% sighted women

are  found  to  be suffering with cancer (MMTR) in
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Table 1: Breast cancer treated cases (Sighted women).

Status of the menstrual cycle Total no. of Breast cancer surgery  %

In Pre M enopause 1430 43.0

In Post. Menopause 1895 57.0

Total 3325 100.0

Graph. 1: Prevailing ratio of established risk factors observed among study subjects.

Chennai. However, in the present study, the

prevalence of breast cancer among women with

visual impairment is only 1.5%. No such studies

have been done in India earlier to compare with,

Scandinavian countries. Though the incidence of

breast cancer was found to be much higher (20-50%)

from few register based in studies in Scandinavian

countries, still much lower than the incidence among

sighted women [19,20,17]. Nevertheless, both the

studies, without any ambiguity, have shown that

prevalence rate of breast cancer is much lower in

menopausal and post menopausal blind women.

The topographical location of India is closure to

the equator there by she maintains almost 12h. light

and dark cycle unlike the Scandinavian countries

having long day / night periods due to the location

close to the poles. Image forming photic receptors

are absent in blinds but photic receptors for

synchronization of circadian rhythms are present in

visually impaired subjects, therefore, they maintain a

natural and normal circadian rhythm [3]. However

the photic reception which are responsible for

perception of light is lacking in blind women and so

they may become less prone to breast cancer. In the

Indian scenario circadian rhythms is more stable

than those countries and this could be the major

reason for the very low prevalence of breast cancer

reported  in this study.

Other reasons for low prevalence of breast

cancer in Indian blind population may be due to their

abstain from smoking [22], alcohol and  under taking

vigorous physical activity compared to Scandinavian

population[23].

The "well established" risk factors for prevalence

of breast cancer such as, obesity, problem in the

breast tissue, nulliparity, not breast fed, age of the

first pregnancy, (above 35 years of age), family

history of any cancer [23-26] appear to have no

significant role in developing  the disease  in blind,

since sizable population among our subjects who

were not suffering from breast cancer also showed

such risk factors. It is surprising that in spite of

having such risk factors for developing the disease

only 2 subjects suffer from the disease against 30%

among the sighted women ((MMTR). Subjects who

suffered from breast cancer, 

Case I. forty five years old in 2007, unmarried,

attained menarche at the age of 13 (early menarche)

and menopausal.

Case II 37years old in 2007, partially blind,

unmarried, attained menarche at the age of 12 (early

menarche) and in pre-menopausal stage at present. 

No obvious reasons can be assigned to these 2 cases

for developing breast cancer. Encouraged with this

data we have extended our study in whole province

of Tamil Nadu with the population 6 24 05679

among those 96 4063 are blind. 

Conclusion

In summary, our result is another additional

epidemiological evidence suggesting a relationship

between visible light and breast cancer risk.

Alternative factors at the molecular level is very

essential to confirm the reason for the very low

prevalence of breast cancer in the Indian scenario.
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Statistical calculation:

Formula Used:

The risk ratio or relative risk (RR) is used to find the association between a disease and a possible risk factor. The observed

frequencies are given in the following table:

Disease present Disease absent Total

Exposed to factor a b a+b

Unexposed to factor c d c+d

Total a+c b+d n = a+b+c+d
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Estimated risk in the exposed group

RR = Estimated relative risk = -------------------------------------------------------

Estimated risk in the unexposed group

    a /(a+b)

 = ------------

    c/(c+d) 

The 95% confidence interval for the true population ln RR is given by

(ln RR - 1.96* SE (ln RR)) to (ln RR + 1.96* SE (ln RR) )

and the standard error (SE) of ln RR is 

 SE (ln RR) = 

Antilog (e ) of these lower and upper limits in order gives the 95% confidence interval for the populationx

relative risk.


