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Macular degeneration: peculiar sunlight exposure in an
agricultural worker
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SUMMARY

Background: Occupational exposure to sunlight, in particular to blue light (wavelength of 380-550 nm), is a
risk factor for several pathologies, including chronic retinal photochemical damage and, more specifically, age-related
macular degeneration (AMD). Moreover, in addition to the effect of blue light, there is evidence about the role of near
ultraviolet light (UV-A) as a risk Sfactor for AMD since, given the wavelength, a precise “turning point” between
effect and no effect is not definable. Methods and results: This work reports the case of a woman employed in the
agricultural sector from 15 to 25 years of age, with no significant occupational exposure to other risk factors for AMD,
who later developed this pathology. The case is of particular interest given that she worked as a “mondina’, a task
involving the transplanting of young rice seedlings into water—flooded fields and manual weed control. This practice,
although replaced by the introduction of pesticides, entailed the exposure to sunlight reflection on the water surface in
addition to direct exposure to natural light. Conclusion: 7his brief case-report points out that occupational exposure
to the short wavelength component of visible light and UV-A deserve further attention regarding preventive meas-
ures and the adoption of adequate personal protective equipment, in particular in productive sectors involving lengthy
eye exposure fo solar radiation and to the reflectance of surrounding surfaces. Furthermore, the cases of AMD and
cataract should receive a complete and accurate occupational anamnesis for a more proper recognition of the possible
role of occupational solar radiation exposure in the induction of the disease.

RiassunTO
«Degenerazione maculare: report di un caso insorto in una agricoltrice con un’inusuale esposizione a luce solare».
Introduzione: Leesposizione occupazionale a luce solare, ed in particolare a luce blu (lungbezza donda 380-550
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nm) rappresenta un fattore di rischio per molte patologie, compreso il danno fotocromatico cronico della retina e, pii
nello specifico, la degenerazione maculare (DM). Inoltre, non é da sottovalutare un potenziale rischio da esposizione
alla luce ultravioletta prossima allo spettro del visibile nello sviluppo della DM, anche perché non é possibile discri-
minare, considerando la lunghezza donda, in modo preciso la soglia di non-effetto. Metodi e risultati: Questo
lavora riporta il caso di una donna occupata nell’agricoltura dai 15 ai 25 anni (senza altre esposizioni occupazionali
a fattori di rischio per DM) che successivamente ha sviluppato questa patologia. 1l caso é di particolare interesse dato
che la lavoratrice ha svolto la mansione di “mondina’, consistente nel trapianto in risaia delle pianticelle di riso e nella
disinfestazione manuale delle colture dalle erbe infestanti. Questa occupazione, oggi scomparsa con 'introduzione dei
pesticidi, ha comportato l'esposizione sia a luce solare diretta, sia a quella riflessa dalla superficie dell’acqua. Conclu-
sioni: Questo breve case-report indica che lesposizione occupazionale alle lunghezze donda piir corte dello spettro
della luce visibile e a UV-A merita grande attenzione al fine di attuare le idonee misure di prevenzione e di fornire
i corretti dispositivi di protezione individuale, soprattutto in settori produttivi che espongano l'occhio a intensa luce
solare diretta o riflessa dalle superfici attorno al lavoratore. Inoltre, i pazienti che ricevono una diagnosi di cataratta

o DM dovrebbero essere sottoposti ad una attenta anamnesi occupazionale

INTRODUCTION

Sunlight is currently viewed as a suspected
risk factor for age-related macular degeneration
(AMD), in particular for those patients who have
had prolonged exposures during their working life
(16). Moreover, given that the limit between near
ultraviolet (UV-A) and visible light (380 or 400
nm) is somewhat questionable, we shall also con-
sider UV-A in addition to visible “blue-light” as risk
factors for AMD (9). Beginning in the ‘90s, several
studies have pointed out interesting results, rang-
ing from a slight, non-significant increase in risk to
two or even four-fold increased risk, as reported by
a recent meta-analysis underlining a pooled odds
ratio (OR) of AMD (OR 1.38,95% CI 1.09-1.74)
for people exposed to sunlight (18). Solar radiation
could thus be considered a risk factor for chronic
retinal photochemical damage and, most likely, for
age-related macular degeneration (AMD) (9). These
observations are of particular interest for occupa-
tional medicine due to the wide variety of occupa-
tions entailing frequent sunlight exposure: farmers,
gardeners, fishermen, watermen, mountain guides
are all examples of occupations in which such a risk
cannot be disregarded, although the circumstances
of exposure could be very different from one task to
another. A more comprehensive list of the main oc-
cupational activities subject to high sunlight expo-
sure are reported in Boniol et al. (2) and Modenese
et al. (10). Furthermore, cataracts can also be related
to sunlight exposure and, in addition to previous

cataract surgery, thus included among AMD risk
factors (8).

In addition, some indoor exposures involving
blue-light were observed to be related to AMD. In
particular, occupational welders using welding arcs
showed increased risk of macular degeneration (6,
22, 25), and exposure to blue-light among medical
personnel in dentistry (13) or dermatology (23) is
causing increasing concern.

'The aim of this report is to highlight the case of
a woman formerly employed in agriculture (a task
involving frequent sunlight exposure) who later de-
veloped AMD, and to depict the risk related also to
short but intense sunlight exposures without the use
of any personal protective equipment.

CASE DESCRIPTION

A bilateral dry AMD was diagnosed in 2008 in a
75-year-old woman currently suffering from hyper-
tension, hyperthyroidism and rheumatoid arthritis,
under treatment with ramipril, methimazole and
lorazepam. She had had a surgical intervention at
the age of 62 for breast cancer, and in 2006 she had
undergone cataract surgery on both eyes. No family
history for AMD, diabetes, hypertension and auto-
immune diseases was detected. She did not report
any use of chloroquine or similar compounds in the
past, while a smoking habit was reported from about
30 to 50 years of age (10 cigarettes per day). No de-
tailed information was available regarding her diet
or antioxidant assumptions.
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During the most recent Optical Coherent To-
mography (OCT) in May 2016, several drusenoid
detachments of the retinal pigment epithelium
(PED) were observed in the right eye along with
the confluence of drusen in the left eye.

Starting in 1948, at the age of 15, she worked as
a farmer for about 8 years, and during the follow-
ing 2 years she was employed as a “mondina”. This
was a specific task involving the transplantating of
young rice plants into water-flooded fields and the
manual removal of weeds. In fact, the Italian term
“mondina”, or its synonym “mondariso”, originates
from the verb “mondare’, i.e. to clean. Nowadays,
this occupation has disappeared in Western coun-
tries, replaced by pesticides, although it was a com-
mon female occupation during the 19th century and
the first half of the 20th, mostly in the northwest
plains of Northern Italy. The only personal protec-
tive equipment provided to these female workers
was a brimmed hat useful in protecting the head
from the sun, though probably not in protecting the
eyes from the sun’s reflection on the water. No meas-
urements of eye exposure in this activity are avail-
able, although it must be emphasised that the high
exposure from long working hours, including the
central hours of the day, generally in the late spring-
early summer months (with the highest level of so-
lar radiation), the absence of shade in the surround-
ing area, and the working position (feet in the water,
bust bent forward, standing and directly looking at
the water), all resulted in high exposure to sunlight.
Such an uncomfortable task became a social issue
that inspired the 1951 Oscar-nominated film “Riso
amaro” (Bitter Rice).

After this first employment period, she worked
for 3 years as a labourer in a chemical plant for the
production of synthetic textiles (rayon fibres), with
no detectable exposure to occupational risk factors
tor AMD. She then stopped working for any indus-
try, being fully committed to home life and family
care.

Discussion
Despite its protective action in some pathologies,

sunlight exposure is a well-known risk factor for
a number of acute and chronic diseases (7). Some

evidence suggests a putative causal role of sunlight
exposure in the onset of AMD (16, 18). Exposure
causes retinal damage and is considered to be re-
sponsible for frameworks of AMD. Experimental
data is available showing retinal damage induced by
blue light (1, 11). Cataracts and previous cataract
surgery can also be related to sunlight exposure (9).

Although the pathogenic mechanism of AMD is
not completely understood, it seems clear that blue-
light exposure can induce oxidative stress in the
retina (1, 16): animal experiments reveal that some
retinal chromophores, like A2E, can induce pho-
totoxic damage when oxidized by blue-light (24).
Moreover, it was observed that blue-light photore-
activity of melanosomes intensifies with aging (11),
representing, along with the aerobic photoreactivity
of retinal pigment epithelium lipofuscin (14), other
potential sources of reactive oxygen species, thereby
contributing to cellular dysfunction. It is interesting
to note that similar considerations are also valid for
UV-A (2,9).

Several epidemiologic studies suggest an asso-
ciation between sunlight exposure and the develop-
ment of AMD. Some of these studies show a re-
markable and significant increase in risks (4,12, 21),
while a recent meta-analysis indicates a pooled risk
estimation of about 1.38 (95% CI 1.09-1.74) (18).1t
should be noted that two of these studies were car-
ried out on the population of islands located in the
Adriatic sea (Croatia) (12, 21), where a large part
of the residents work as fishermen or agriculturists,
according to the authors’ definition (21). These re-
sults are consistent with previous ones, underlining
increased risks for watermen exposed to blue-light
(20). Despite the difference between fishermen or
watermen and “mondine”, the occupational tasks of
all these categories are associated with exposure to
sunlight reflection on the water surface in addition
to direct natural light exposure. Even if exposure
data are lacking, due in part to the fact this task is
out-of-date in developed countries, in our opinion
the exposure was possibly even higher in “mondine”,
for the above-mentioned reasons: long working
hours in the middle of the day, in late spring, bent
forward with the face close to the water, looking
directly into the water, in bright sunshine with no
shade, probably no sunglasses, etc.
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Moreover, exposure to sunlight during the teen-
age years and the thirties was found to be related to
early AMD (3, 5, 16). In addition, it was observed
that in young subjects the proportion of UV-A ca-
pable of reaching the retina is higher than in adults
(17). Although our case had no early onset, it is
interesting to note that she had an early exposure
beginning at 15 and ending at 25 years of age, with
the last two years accounting for the most intense
exposure to sunlight.

No data is currently available on the latency of
work-related AMD, but our case experienced a re-
markably long latency of approximately 60 years
since her first exposure.

Finally, it is worth observing that our worker also
suffered from cataracts, undergoing surgery for this
pathology. The association in the same person of
two different diseases (AMD and cataracts) having
a common risk factor (UV exposure) supports the
hypothesis of a possible association.

Despite the rarity of this exposure, the outdated-
ness of the task, and the current lack of data firmly
supporting the relationship between sunlight ex-
posure and AMD, this case has the advantage of
highlighting how sunlight exposure could exert its
damaging effect on the retina also for short dura-
tions of exposure because of the potential relevance
of reflected radiation, and with a considerable la-
tency period. According to evidence in the literature,
blue-light is probably the most dangerous part of the
visible light regarding macular degeneration (1, 11).
This consideration demands careful attention also re-
garding those exposures to artificial light which have
the same wavelength as blue-light, especially for the
purpose of assessing risks in all occupational settings
in which workers use blue light-emitting devices.

In Italy, the chronic degenerative diseases of the
retina (such us AMD) are not listed in the occupa-
tional disease tables included in both the Ministerial
Decree of April 9,2008, and the Ministerial Decree
of April 11, 2009. However, based on a solid dem-
onstration of causality with exposure to sunlight,
they have been included in the item “Other diseases
caused by occupational exposure to UV including
solar radiation (ICD-10 to be specified)” present in
the tables of occupational diseases in the Ministerial

Decree of April 9,2008 (19).

Moreover, due to the possible relationship be-
tween solar light exposure and the onset of AMD,
all the cases diagnosed with AMD and cataracts
should receive a complete and accurate occupational
anamnesis.

We are aware that our case holds several other
risk factors for AMD, such as hypertension and
smoking habits, along with a complicated clinical
history. However, we think that this case could sug-
gest an interaction between environmental/occupa-
tional risk factors and personal behavior, pointing
out the need to pay particular attention to the ad-
ditional occupational risk burden in such an impor-
tant productive sector like agriculture.

CONCLUSIONS

We think that this brief case-report could high-
light that occupational exposure to sunlight (es-
pecially to the short wavelength component of its
spectrum, such as blue light) and to near UV-A de-
serve further attention for the purpose of adopting
appropriate preventive measures and using adequate
personal protective equipment, in order to prevent
the onset of chronic retinal photochemical damage,
and possibly AMD. Moreover, this work could con-
tribute to stress the need for an adequate occupa-
tional anamnesis in all AMD (and cataract) cases,
for ethical reasons, both at the individual level for a
possible recognition of the disease as work related,
and at a more general level for an appropriate evalu-
ation of the real burden of occupational AMD and
cataract.
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