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ABSTRACT

The purpose of this study was to investigate théeef of radiations on the ocular health of
welders and to determine the prevalence of oculaedses among them in the Kumasi metropo-
lis. In this study, 470 welders (test group) and04Bon-welders (control group) at Suame
“Magazine” in the Kumasi metropolis were enrolleaif the study. Methods employed in the ex-
amination were the administration of a questionnaiiseeking clinical and ocular history, visual
acuity measurements, external eye examination amththalmoscopy. Where necessary, referrals
were written for patients to the Komfo Anokye Teanfp Hospital (KATH) for further examina-
tion and treatment. Two hundred and forty two wetde(51.1%) had worked for a period of over
ten years. The chief ocular complaints found amomndghe respondents were gritty sensation
(65.1%) and excessive tearing (56.0%). The commobmadiation-related ocular diseases were
pterygium (56.6%), photoconjunctivitis (22.6%) anchtaract (5.1%) whereas in the control
group the commonest conditions were pterygium (6)2@nguecula (2.2%) and cataract (1.3%).
There was a small number of retinopathies assoaiateith radiation (4.0%). Most (60.0%) of
the welders used electricity (arc welding) and tteenaining (40.0%) used carbide (oxy-acetylene
flame). A total of 308 ( 65.5%) welders and 76 @%) non-welders (control group) had one or
more ocular conditions. The prevalence of eye dsemamong the welders and control group is
thus 65.5% and 16.9% respectively. In conclusianywas seen that the ocular symptoms and ail-
ments prevalent among the welders were most likielg to the radiations they are exposed to in
their work environment.

Keywords: Welders, radiation-related, pterygium, photoconjiivitis, photokeratitis, cataract

INTRODUCTION The UV region covers the wavelength range
Everyone is exposed to UV radiation from thel00-400nm and is divided into three bands:
sun and an increasing number of people are UVA (315-400nm)

exposed to artificial sources used in industrys  UVB (280-315nm)

commerce and recreation. Emissions from the  yvc (100-280nm)

sun include visible light, heat and UV radiation.
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As sunlight passes through the atmosphere, 2UATERIALS AND METHODS
UVC and approximately 90% of UVB radiation Study Population
is absorbed by ozone layer, water vapour, oxyin this population-based study, the subjects
gen and carbon dioxide of earth’s atmosphereised comprised the welders, non-welding me-
UVA radiation is less affected by the atmos-chanics/artisans and dealers in automobile
phere. Therefore, the UV radiation reaching thepare parts (as a control group) at the Suame
Earth’s surface is largely composed of UVA‘Magazine’ in the Kumasi Metropolis, the capi-
with a small UVB component (WHO, 2010). tal town of Ashanti region. Ashanti Region is

one of the ten regions in Ghana with many
Welding arc emits a wide spectrum of radiawelders, both in the construction and automo-
tions ranging between 200nm — 1400nm. Theskile industries. These welders are exposed to
radiations include ultraviolet (UV) rays (200-the welder's arc (lamp) which emits electro-
400nm), visible light (400-700nm) and infraredmagnetic radiations (including infra-red, visible
rays (700-1400nm). Ultraviolet radiation andand ultraviolet rays) which are of great concern
far infra-red (IR) are absorbed by the cornedo the optometrist because of the injuries they
and lens whereas visible light and near infracan cause to the eye.
red penetrate to the retina (Fieh al., 1993;
Voke, 1999). Sampling

Through purposive sampling, Suame Sub-
When given sufficient intensity and duration,Metropolis was selected, based on the fact that
the radiations will cause thermal or photo-this area houses most of the garages in the Ku-
chemical damage which may be permanent antiasi Metropolis and would be easily accessi-
sight threatening (Mainstet al, 1983). Reti- ble. Through the executives of the Welders
nal injuries resulting from exposure to weldingAssociation and mechanics as well as the deal-
arc radiation have been reported, (Urgaial., ers in spare parts, the members were invited to
1986)but such injuries are uncommon. participate in the study after explaining the pur-

pose of the study and the benefits they will de-
Repeated exposure of the eyes to UV radiatiorive from it. Informed consent forms were then
(UVR) causes both short-term eye complaintsigned by those who volunteered to participate
and permanent eye damage. Short-term conand the dates for the examinations communi-
plaints include mild irritations such as exces<ated to them. A total of 920 respondents com-
sive blinking, swelling or difficulty looking at prising 470 welders and 450 non-welders
strong light (Cains, 1992). (control group) were recruited for the study.

Exposure to UV radiation over long periods carData Collection Technique

result in more serious damage to the eyes, ifFhe examination was done on the work prem-
cluding cataracts, pterygium, solar keratopathyses of the artisans. The data collection tool
(cloudiness of the cornea), cancer of the coremployed was a self administered question-
junctiva and skin cancer of the eyelids andaire. An interviewer read and explained the
around the eyes (Taylor, 1981; Moran and Holguestionnaire in the local language to the re-
lows, 1984; Hollows and Morgrl981; Weset spondents and then filled it based on their re-
al., 1989). sponses.

This study sought to determine the prevalencPatient History

of radiation-related ocular diseases amongor the enquiry into the patient’s history, fea-

welders in the Kumasi metropolis and to edutures considered included a review of the nature
cate them on safety precautions to protect theof the presenting problem, chief complaint,

vision. ocular and general health history, and family
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ocular history, use of medication and allergieSable 1. Age distribution of the respondents
experienced.

Age Per-

. - L range Welders Control Total cent
Various Clinical Examinations 16 - 20 55 25 30 8.7
The screening examination comprised the ag- _ o5 88 73 161 175
sessment of visual acuity using Snellen’s visualg _ 30 77 48 125 13.6
acuity chart, which was recorded with andy; . 35 46 39 85 9.2
without distance spectacles. All the participantgg - 40 56 a1 97 10.5
underwent torchlight examination under bing1 . 45 46 34 80 8.7
ocular loupe to assess external eye health ang - 50 46 36 82 8.9
direct Ophthalmoscopy using Welch Allynsg - 55 27 50 77 8.4
ophthalmoscope to assess the fundus. Axis dgg - 60 18 43 61 6.6
viation was assessed by cover/uncover test. The - 65 6 30 36 3.9
visual field was estimated in each eye by thge - 70 4 22 26 2.8
confrontation method. 71-75 1 9 10 1.1

TOTAL 470 450 920 100.0

Health Education

The welders were educated on ocular healt®cular Complaints

and the risk involved in their work and the useThe major ocular symptoms of the welders are

of appropriate protective devices at work. listed in Table 3. Similar symptoms were re-
ported by Daviest al. (2007).

Statistical Method

The Statistical Package for Social Scientistyable 2. Years of experience of the welders

(SPSS) Version 15.0 software was employed T

IC1('§ars as a welder Frequency Percent

the data analysis. The chi square test was use

. < 2 0.4
to compare percentages. Differences were con-
sidered to be statistically significant at the 5%1-3 71 151
level. 4-6 77 16.3
RESULTS AND DISCUSSION 7-10 78 16.6
A total number of 470 welders and 450 non- 10 242 515

welders were screened. Their ages ranged from
16 to 75 years. The modal age was 25 year§.OTAL 470 100.0
All the welders were male while 329 (73.1%)
men and 121 (26.9%) women constituted the

control group. Prevalence of Ocular Conditions
A total of 308 (65.5%) welders had one or more
Age Distribution and Years of Experience ocular conditions while in the control group

Table 1 displays the age characteristics of thenly 76 (16.9%) had one or more ocular condi-
respondents while Table 2 shows the years dions. Table 4 shows the prevalence rates of
experience of the welders. The study revealethe individual eye conditions diagnosed among
that the older artisans had spent more years the respondents. The commonest ocular condi-
the work. This indirectly meant that they hadtion among the respondents was pterygium with
been exposed more to the radiations. It waa prevalence of 56.6% among the welders and
revealed that 242 (51.5%) welders had over te@.2% in the control group. The observed preva-
years experience. lences are statistically significant (p < 0.05; Chi
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Table 3. Ocular complaints reported by the  oqqeg hut the damage to the eyelids was mini-

respondents mal. The effects of infrared and UV radiation
Welders Control Group ~ on the eyelids ranged from mild reddening to
Symptoms  No. (%) No. (%) third degree burns and, eventually, death of the
ltching 118(25.1) 38(8.4) skin (apoptosis). To suffer the more severe _ef-
Tearing 263(56.0) 14(3.1) fects, the_ eyelid must be exposed to very h_|gh
levels of infrared delivered over a short period
Floaters 80(17.0) 5(1.1) : .
of time, or to low levels of infrared over a long
Bluratnear  127(27.0) 20(4.4) period. Infrared eyelid damage is not usually
Bluratfar ~ 65(13.8) 17(3.8) found in the industrial context (Voke, 1999b)
Haloes 11(2.3) 2(0.4)
Gritty Conjunctival Disorders
sensation 306(65.1) 46(10.2) The radiation damage to the conjunctiva was
Burning significant. Out of the total number of welders
sensation 226(48.0) 44(9.8) screened 396 (84.3%) had pathologies on the
Photophobia 212(45.1) 70(15.6) conjunctiva and these were primarily photocon-
Diplopia 30(6.4) 5(1.1) junctivitis (106),_ pterygium (266) and pin-
Ocular pain 35(7.4) 6(1.3) guecula (24). This was as a result of the long

exposure to the radiation at work. The results
square test). In the study group photoconjuncevealed that 74 (15.7%) had normal conjunc-
tivitis (22.6%.) was the second most prevalentiva.

ocular condition. From the observed prevalence

rates in the two groups the work environmenkEvidence is clear of an association between
of the welders might be a contributory factor tochronic UVB exposure and pterygium, a fleshy
the ocular conditions they suffered. For in-growth on the normally clear cornea. Various
stance photokeratitis, corneal foreign bodiesypes of keratopathy involving deposition of

corneal opacities, photoconjunctivitis and lidaltered proteins in the superficial cornea be-
disorders were completely absent from the cortween the epithelium and Bowman's mem-

trol group. brane, leading to opacification, have been re-
ported by some authors (Moran and Hollows,
Eyelid Disorders 1984; Taylor, 1989).

The study revealed that all welders were ex-
posed to the radiations from the welding procA study of fishermen in Maryland, USA, found

Table 4. Prevalence rates of ocular conditions amgrthe respondents.

Ocular Condition Welders (N=470)  Control (N=450)
Frequency (%) Frequency (%)
Lid disorders 2(0.4) 0(0.0)
Photoconjunctivitis 106(22.6) 0(0.0)
Pterygium 266(56.6) 34(7.6)
Pinguecula 24(5.1) 12(2.7)
Photokeratitis 15(3.2) 0(0.0)
Corneal Foreign bodies 7(1.5) 0(0.0)
Corneal opacities 4(0.9) 0(0.0)
Cataract 24(5.1) 7(1.6)
Maculopathy 19(4.0) 2(0.4)
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a substantially enhanced risk of both pterygiuni982).

and keratopathy in individuals receiving higher

exposures of UV from the sun (Taylor, 1989)Lens Disorders.

but pinguecula (conjunctival lesions) were veryThe study revealed that though the welders
weakly associated with UVB exposure (Taylorwere exposed to the radiations the damage to

et al, 1989). the lens was minimal. A total of 446 (94.9 %)
of the welders had a clear lens while 24 (5.1%)
Corneal Disorders had lens opacities, affecting mainly those with

The study revealed that the number of welderbng exposure, that is those above 40 years of
exposed to the radiation was high and werage had immature cataract. This prevalence is
very susceptible to its damaging effect. Twentyhigher than the prevalence of 2.5% reported by
six (5.5%) welders had abnormal cornea whiclDavieset al, (2007) in a similar study in Cala-
were mostly photokeratitis, corneal opacitiedar, Nigeria. In fact, 79.2% of those above 40
and corneal foreign bodies. The remaining 444ears had immature cataract. The results indi-
(94.5%) had healthy cornea. cated that 87.5% of those with lens opacities
were those who had worked over 10 years as
The cornea absorbs UVC and UVB with a peakvelders. Though it had reduced their vision, it
effect at 270nm. Studies over the last decadead not deteriorated to the extent that they
have indicated that exposure to UV radiation otould not work. UVB radiation is absorbed by
the cornea is considerably more damaging thathe crystalline lens of the human eye and even
was previously thought. It had been known fosome UVA (longer wavelengths) are absorbed
many years that the outer epithelial layer wa# the older eye, into the violet end of the visi-
the region most damaged by UV radiation. Opble range.
tometrists working in the USA have shown that
the endothelial layer in the primate cornea i he absorption of small amounts of UV daily
also damaged (specifically by UVB of wave-over many years may be responsible for induc-
length 300nm) and this, unlike the epithelialing or accelerating the formation of cataracts.
damage, is permanent (Piésal., 1987). There is increasing evidence implicating UV
radiation as the causative factor in the produc-
The main response of the cornea to UV expation of cataracts, particularly the age-related
sure is the condition called photoophthalmia, obrown or brunescent cataract occurring in the
photokeratitis, thought to be due primarily tonucleus of the lens. Epidemiology indicates that
wavelengths between 210 nm and 315 nm. Thie incidence of cataract is related both to the
is the ‘welder’s flash’, known for over 100 exposure to sunlight and to UV exposure for
years, that is experienced by arc welders whpersons living at different latitudes. For in-
strike the arc before lowering a protective helstance, the incidence of cataract is increased for
met. After exposure to UV, there is a latencyall age groups in Israel compared to Oxford,
period of approximately six to 12 hours, de-and in Tampa, Florida, as compared to Roches-
pending on the length and intensity of the expoter, New York. Areas of the USA with greater
sure. The anterior part of the eye, the eyelidsunlight duration have a higher incidence of
and the skin surrounding the eyes become redataract than areas with shorter duration (Voke,
dened. There is some sensation of a foreigh999b).
body (grittiness) and the person becomes pho-
tophobic, produces excess tears, and tightlMevertheless, the relationship between solar
closes both upper and lower lidsUV exposure and cataract is still open, as the
(blepharospasm) to avoid pain. These acutepidemiological data cannot establish a cause-
symptoms last up to 24 hours but all discomforand-effect relationship, and the biochemical
disappears within about 48 hours (Ha&tal., theories are experimentally unproven. The lens
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begins absorbing UV at about 290-295nm andome logistics for the work.

absorbs much of the UV spectrum up to about

375nm. It appears that this absorption bandREFERENCES
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