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aimed to determine the burden and spectrum of ophthalmic disorders in
stone workers in Abakiliki, Nigeria. Methods: In a population-based
cross-sectional survey of stone industry workers conducted in Nigeria, be-
tween February and April 2012, relevant data from participants were col-
lected. Descriptive and comparative statistics were performed and statistical
significance was indicated by p < 0.05 in all comparisons. Results: Partici-
pants (n = 384; males, 158; females, 226) were aged 32 * 11.8 SD years (range,
14 - 68 years) and comprised 105 (27.3%) stone quarry workers and 226
(72.7%) stone processing workers. Of these, 298 (77.6%) had some form of
ophthalmic disorder, which frequently involved the ocular anterior segment
(69.9%) or posterior segment (4.9%). Work-related eye injuries were reported
by 36.5% of employees. Leading disorders were anterior segment: ptery-
gium-associated (37.9%). Visual impairment (2.9%) and monocular blindness
(1.3%) were reported. The prevalence of eye disorders was not significantly
associated with participant socio-demographic or work characteristics. Male
gender (p = 0.001) and engagement in stone processing (p = 0.001) were sig-
nificant predictors of work-related eye injury. Conclusions: Among stone
industry workers in Abakaliki, Nigeria, there is a high prevalence of ophthal-
mic disorders, frequently of the ocular anterior segment, and work-related
eye injuries are commonly reported. Occupational eye health education, pro-
vision of protective eye devices and appropriate ophthalmic care are sug-
gested.
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1. Introduction

Quarrying is the business, occupation, or act of extracting useful materials (such
as building stones) from quarries [1]. It is associated with one of the greatest ha-
zard exposures amongst industrial workers [2] [3]. These hazards can cause eye
injury-related damage, initiate pathologic processes, or aggravate pre-existing
disease conditions or disorders of the eyes [4] [5]. In Nigeria and other parts of
Africa, several studies have shown a high incidence of work-related ocular inju-
ries [6] [7] [8]. In Enugu, Nigeria, a prevalence of 81.7% of eye disorders has
been reported, and 28.5% prevalence in work-related eye injuries among indus-
trial workers has also been reported, apparently resulting from low utilization of
protective eye devices while at work [6]. In other related Nigerian surveys, the
reported prevalence of work-associated eye injuries ranges from 24.6% [9] to
52.2% [10] among welders in Port-Harcourt, Nigeria. Flying objects or particu-
late matter, hot gases, radiation, and chemical injuries have been implicated as
causes of eye injuries at work [6] [9] [10].

Non-traumatic ocular disorders are also common among industrial workers
[11] although they could be partly attributed to a trend evident in the general
population [6]. Among industry workers, disorders frequently result from in-
duced or aggravated ocular degenerative changes [6] or allergic reactions [4]
[12] associated with work-related eye exposures. Work-related injuries can lead
to vision loss [13], ocular morbidities, or even loss of the eyeball; these impact
adversely on work productivity. Despite the established protective efficacy of
personal or machine-based protective eye devices [14] and the explicit provi-
sions of the “General Duty Clause” of the Occupational Safety and Health Act
(OSHA) of 1970 [15], industrial eye injuries and morbidities continue to occur,
especially in the hazard-prone construction industries. This has been attributed
to employers’ non-observance of safety rules and employees’ non-adherence to
the provisions of OSHA and The Factory Act of 1990 [16]. Despite the enormity
and visual consequences of job-associated eye injuries and morbidities in this
vulnerable group of industrial workers, the ocular health status of such em-
ployees remains an under-researched area, especially in low- and mid-
dle-income-counties (LMICs) in sub-Saharan Africa [6]. Consequently, between
February and March 2012, we conducted a population-based cross-sectional
survey to assess the ocular health status of stone quarry workers in Abakaliki
town, Ebonyi state, south-eastern Nigeria. The findings generate benchmark da-
ta for intra- and inter-country comparisons. Additionally, the data provide an

evidence base to assist industrial health policy-makers, planners, implementers
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of industrial health programs, and providers of industrial eye care services in op-

timizing the ocular health of this particularly susceptible population.

2. Methods Background

Ebonyi state has several stone quarries that have been in existence for more than
two decades. Although there is a degree of automation in several of the quarries,
the majority of workers in state-owned stone quarry industries rely on use of the
most primitive implements for surface excavation of stone. To date, there is no
industrial health program, catering for the health needs of these workers, nor is
there a health policy to ensure adequate protection against work-associated
health hazards. This was a population-based, cross-sectional ophthalmic survey
of stone quarry and stone processing industry workers in Ebonyi state, which
was conducted between February and April 2012.

Eligibility: Technical workers (defined as stone drillers, breakers, and crush-
ers) and labourers who had worked uninterrupted in the stone industry for at
least 1 year were eligible. Excluded from participation were ancillary workers Ze.
administrative staff and non-technical workers such as drivers and security men.

Ethics: Prior to commencement of the study, ethics clearance, compliant with
the 1964 Helsinki Declaration (as amended in 2013) was obtained from UNTH’s
Medical and Health Research Ethics Committee (Institutional Review Board).
Furthermore, study approval was obtained from each stone mining or
processing facility whose workers participated in the study. Written informed
consent was obtained from each respondent.

Sample size and sampling: Due to a dearth of data from previous reports, we
used a 50% prevalence estimate for eye injuries among stone industry workers
and an error band of 5%. A minimum sample size of 384 was calculated using
the formula,

n :[zz (I—P)PJ/d2
where 7 = minimum sample size; z = standard normal deviation of 1.96 at con-
fidence level of 95%, P = 50%; d is the desired precision (error band) due to ran-
dom sampling error of 5% = 0.05; n={[1.96 x 1.96 (1 — 0.5) 0.5]/0.05}* = 384.

Sampling technique: The stratified sampling technique was used with a
two-stage stratification based on job specification. The first sub-stratification de-
lineated workers in the quarry and in the processing sub-sectors. This was fol-
lowed by further sub-stratification of each sub-sector, based on job specification
Le. workers in the quarry sector were sub-stratified into blasters, drillers, break-
ers, and laborers, while workers in the processing sector were sub-stratified into
crushers, breakers, and laborers. Each sub-classification based on job specifica-
tion was adequately sampled. The calculated sample size was distributed
amongst the various job specifications, based on proportionate representation.
For example, the number (proportionate sample) of drill operators/drillers se-
lected for participation was determined by dividing the total number of drillers

by total number of workers, and multiplying this by the calculated sample size
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Le. [Number of Drillers/Total Number of workers] x Calculated sample size.
After the proportionate sample size was determined for each job specification,
the required sample size was drawn from the respective population of each job
specification by simple random sampling using the workers’ register as the sam-
pling frame. The sampling interval (skip interval, x) was defined by n/ N where n
= proportionate sample size and N = total number of workers in each job stra-
tum. After a random start, each " name in the trade register was selected until
the calculated sample size was obtained.

At the central Quarry site mine; there are 50 companies that operate with a
total workforce of approximately 2600 employees. Using probability proportio-
nate to size, the number of workers selected from each job specification was cal-
culated as follows: Blasters: [100/2600] x 384 = 14.76 (~15); Drillers: [250/2600]
X 384 = 36.92 (~37); Breakers: [100/2600] x 384 = 14.76 (~15); Laborers:
[500/2600] x 384 = 73.84 (~74). At the Stone processing plant, Crushers:
[50/2600] x 384 = 7.38 (~7); Breakers: [50/2600] x 384 = 7.38 (~7) and laborers:
[1550/ 2600] x 384 = 228.92 (~229).

Study instrumentation: The study instrument was a researcher-administered
open-ended questionnaire and a proforma designed de-novo by the authors (See
Appendix I). Prior to final deployment for the study, and to ascertain its psy-
chometric reliability and construct validity, the instrument was pretested on 140
workers at the Ezza Inyimagu mines in Ebonyi state. The participants in the
pretest were excluded from participation in the final survey. Feedback from the
pretest informed questionnaire modifications to enhance its appearance, flow,
and interpretation. The final version of the questionnaire/proforma contained
sub-sections on participants’ socio-demographics and work information: this in-
cluded job description, history of work-related eye injury, adherence to safety
measures, and findings on comprehensive ophthalmic examinations. The ques-
tionnaire was administered in the English language. However, a native interpre-
ter literate in English, translated the proforma into the respondent’s local Igbo
dialect, if required.

Study procedure: Questionnaire administration and ophthalmic examina-
tions were performed on each participant at the work site. After the completion
of the questionnaire, each participant’s monocular distance visual acuity (DVA)
was measured using the Snellens’ alphabet or illiterate E chart (Unique Opticals,
Lagos, Nigeria), at 6 meters. For any DVA measurement less than 6/6, the test
was repeated with a pinhole. Binocular near visual acuity (NVA) was measured
at a distance of 33 cm using the Jaeger reading chart (Unique Opticals, Lagos,
Nigeria). Both DVA and NV A measurements utilized daylight illumination. The
ocular anterior segment was examined using the ophthalmic torchlight loupe
(Welch Allyn Inc., Skaneateles Falls, New York, USA) at x4 magnification and a
portable slit lamp bio-microscope (ScanOptics, Adelaide, Australia). Where ne-
cessary, suspicious corneal lesions were stained with 2% sodium fluorescein
(Akorn Direct Inc., Illinois, USA) and the slit lamp examination repeated using

the cobalt blue interference filter. After achieving satisfactory mydriasis with
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topical tropicamide (Ashford laboratories, Macau, China), posterior ocular seg-
ment examination was performed using a direct ophthalmoscope (Welch Allyn
Inc, Skaneateles Falls, New York, USA). The intraocular pressure was measured
using the hand-held Perkins tonometer (Keeler Instruments, London, UK). Par-
ticipants with minor eye ailments were treated in the field while those requiring
further investigations or definitive treatment were referred to the nearby Ebonyi
State University Teaching Hospital (EBSUTH), Abakiliki, Nigeria.

Operational definitions: For the purpose of this study, an industrial accident
or injury was defined as any accident occurring during the course of activity re-
lated to industrial work [17]. When the eyes were involved, accidents were re-
ferred to as industrial eye accidents. Trauma was defined as a cause of blindness
or visual impairment if, in the affected eye, it was the last event preceding visual
loss [18].

Data analysis: Data were entered into and analyzed using the Statistical
Package for Social Sciences (SPSS) software, version 20 (SPSS Inc., Chicago, II-
linois, USA). Descriptive statistical analysis yielded frequencies, percentages, and
proportions. Inter-group comparisons to test for the significance of observed
differences utilized the chi-square test or Fisher’s exact test, or categorical va-
riables and student t-test for continuous variables. In all comparisons, statistical

significance was indicated by p < 0.05.

3. Results

Participants’ socio-demographic and job characteristics: The participants
(1 = 384) comprised 158 males and 226 females who were aged 32 + 11.8 SD
years, with an age range of 14 - 68 years. Of these, 26 (6.8%) possessed formal
education while 268 (69.8%) were married. The distribution by work sector
showed that 105 (27.3%) worked in the quarry while 279 (72.7%) worked in the
processing sections of the stone industry. Overall, their cadre distribution was
divided as follows: laborers (75.8%), blasters (4.7%), breakers (5.7%), crushers
(12.0%), and drillers (1.8%). The socio-demographic and job characteristics are
shown in Table 1.

Spectrum of ophthalmic disorders: Ophthalmic disorders were present in
298 (77.6%) workers and comprised 512 cumulative types of disorders that more
frequently involved the ocular anterior segment. 358 (69.9%) disorders were ob-
served in the whole globe, while 129 (25.2%) had ocular posterior segment ab-
normalities and 25 (4.9%) were comparatively infrequent.

Overall, the leading ophthalmic disorders were those that affected the ptery-
gium (37.9%), refractive error (19.5%), conjunctivitis (13.7%), and pingueculum
(7.6%) (Table 2). The prevalence of eye disorders did not differ significantly by
participant age (<40 vs. >40 years, p = 0.06), gender (p = 0.55), work experience
(=10 vs. >10 years, p = 0.98), or work sector (quarry vs. processing, p = 0.63).

Work-related eye injuries: Of the 246 (64.1%) workers with a previous his-

tory of work-related eye injury, the commonest types of injuries reported were
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Table 1. Participants’ socio-demographics and work characteristics.

Characteristics n (%), N=384

Age (years)

10 - 20 29 (7.6)
21-30 122 (31.8)
31-40 122 (31.8)
41-50 84 (21.9)
51 - 60 22 (5.7)
61-70 5(1.3)
Gender

Male 158 (41.1)
Female 226 (58.9)

Educational status

None 146 (38.0)
Primary 115 (29.9)
secondary 97 (25.3)
Tertiary 26 (6.8)
Work Sector
Stone quarry 105 (27.3)
Stone processing 279 (72.7)

Table 2. Spectrum of 512 eye disorders/diseases observed among 384 participants.

Types of eye disorders/disease (%), N=512

Anterior segment

Pterygium 194 (37.9)
Conjunctivitis 70 (13.7)
Pingueculum 39 (7.6)

Cataract 33 (6.5)
Others 22 (4.3)

Posterior segment

Glaucoma 11 (2.1)
Optic atrophy 8(1.6)
Others 6(1.2)
Whole globe
Refractive error 100 (19.5)
Presbyopia 24 (4.7)
Others 5(0.9)
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superficial ocular foreign body (69.1%), blunt trauma (24.0%), superficial ocular
abrasion (4.9%), burns (1.2%), allergic peri-ocular skin peeling (0.4%), and pe-
netrating injury (0.4%). Injury caused severe monocular visual impairment
(DVA of <6/60 - 3/60) in 2 (0.8%) workers. Work-associated eye injuries were
more frequently observed among processing workers compared with quarry
workers (Table 3). Male gender (p = 0.001) and engagement in stone processing
(p = 0.001) significantly predicted the occurrence of work-related eye injury
among participants. However, age (p = 0.91), duration of work experience (p =
0.19), and distant visual acuity status (normal vs. sub-normal, p = 0.37) did not
significantly predict the occurrence of work-related eye injury among partici-
pants.

Vision profile: Of the 384 participants, 373 (97.1%) had normal visual acuity
(VA) (6/6 - 6/18), 11 (2.9%) had mild visual impairment (<6/18) while 5 (1.3%)
workers had monocular blindness. The causes of monocular blindness were
phthisis bulbi—1 (0.3%), glaucoma—2 (0.5%), anterior staphyloma—1 (0.3%)
and nystagmus—1 (0.3%). Among the workers, the causes of poor vision (VA <
6/18) were uncorrected refractive errors—5 (1.3%), blinding pterygium—1(1.3%),
cataracts—11 (2.9%), corneal opacities—1 (1.3%), glaucoma—3 (0.8%) and ma-
culopathies—1 (1.3%). It is noteworthy that some participants had ocular
co-morbidities resulting in poor vision. In a subgroup analysis, amongst partici-
pants with previous history of eye injury, 7 (2.5%) had visual impairment while 2

(0.5%) had monocular blindness.

4. Discussion

In our study, stone processing workers generally tended to be uneducated, mar-
ried adult females, often with no or little work experience. The pro-female bias
in the study is consistent with the findings in [19] but differs from the male
gender dominance reported by Okoye et al [6]. The poor work remuneration
and non-requisition of pre-employment job experience make the stone industry

work ideal for locally situated housewives who use the relatively meager income

Table 3. Job-specific frequencies of past eye injuries among 384 workers.

Work sector

Frequency
Stone quarry Stone processing

Blaster Driller Breaker  Labourer  Crusher  Breaker  Labourer
0 6(40.0) 20(54.1) 5(33.3) 34(459) 5(71.4) 5(71.4) 170 (74.2)
1 5(33.3) 7 (18.9) 3(20) 10 (13.5) 1(14.3) 0(0.0) 11 (4.8)
2 2(13.3) 1(2.7) 1(6.7) 3(4.1) 0(0.0) 0 (0.0) 3(1.3)
3 0 (0.0) 0(0.0) 0(0.0) 0 (0.0) 0(0.0) 0 (0.0) 1(0.4)
>3 2(13.3)  9(24.3) 6(40)  27(365) 1(143) 2(28.6) 44 (19.2)

Total (%) 15(100.0) 37 (100.0) 15(100.0) 74 (100.0) 7 (100.0) 7(100.0) 229 (100.0)
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to supplement their husbands’ income for family upkeep. This was corroborated
by Uwakwe in a related survey [20].

In the present survey, the overall prevalence of work-related eye injuries was
32.0%. More stone processing workers than stone quarry workers reported pre-
vious work-related eye injuries. The prevalence in the present survey is compa-
rable to the 31.8% [21] reported in Ireland but much lower than a prevalence of
49.0% reported in Iran [22], 75.0% among farmers in Ethiopia [8] and 52.2% in
another Nigerian report [23]. The differences may be explained by between-survey
differences and similarities in participants’ occupational eye health safety
awareness and practices, provision and legislative enforcement of utilization of
protective eye devices. Additionally, inter-industry differences in risks for eye
occupational eye injury might be contributory [24]. This finding rationalizes the
need for pre-employment and on-going occupational eye health education, and
provision and enforced use of protective eye devices by workers in eye injury
prone industrial settings.

The most prevalent ocular anterior segment disorders in the study cohort
were pterygium (37.9%), conjunctivitis (13.7%), pingueculum (7.6%) and cata-
ract (6.5%). The observed pattern of eye disorders correlates with the observa-
tions by Omoti ef al [11] where pingueculum was also a leading disorder. How-
ever, the findings differ from those of Edema ef al [9] who recorded foreign
body as the commonest type of anterior segment abnormality. Between-survey
similarities and differences in participant and industry characteristics, and cli-
matic factors and influences might explain these differential observations. The
high prevalence of pterygium and conjunctivitis might be attributed to the lack
of environmental dust control measures or workers non-utilization of protective
eye devices while at work. Additionally, the high prevalence of pterygium, a de-
generative conjunctival disease, could be further attributed to the outdoor work
environment and inherent exposure to ultraviolet radiation and dust. A similar
dominance of degenerative ocular surface disorders have been reported by
Okoye and Umeh [6], Davies and colleagues [25] Droutsas [26] Alakija [27], and
Sultan [13]. Therefore, provision of preventive and therapeutic in-industry eye
care interventions should receive priority for the appropriate management of
these common eye disorders.

Cataracts were another common ocular anterior segment disorder in the study
cohort despite the study comprising mostly young individuals. Similar to the
findings of Bhurton et al [28], this could be attributed to the cataractogenic ef-
fects of outdoor work-related chronic exposure to ultraviolet radiation and
work-related ocular trauma. Although a common practice in the study area,
likely abuse of topical steroids for treatment of conjunctivitis from ocular irrita-
tion was not investigated in the study. The high prevalence of cataracts among
individuals aged 40 years or older in the study area might be partly contributory
[29] [30]. The investigators recommend the provision of environment- and
job-appropriate protective eye devices for these stone industry workers who are
at augmented risk. Additionally, targeted health education of these workers in
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relation to the treatment of common ocular disorders and prevention of work-re-
lated eye injuries are instructive.

Common ocular posterior segment disorders among the study participants
were glaucoma (2.1%) and optic atrophy (1.6%). This is in partial agreement
with the findings by Omoti et al. [7] who considered petroleum industry workers
in southern Nigeria. Although these might be partly accounted for by work-related
exposure hazards, genetic, nutritional and immunological influences [6] are
critical etiologic factors. This emphasizes the need for provision of resources
for pre-employment and periodic in-service comprehensive eye examination,
without resource bias for diagnosis and management of industry-related eye
disorders. To this end, policy-makers and implementers of industrial health
legislation should act in liaison with stone industry owners and eye care pro-
viders.

Refractive error (19.5%) and presbyopia (4.7%) were frequent “whole-globe”
disorders noted for the study cohort. While the observed high prevalence of re-
fractive error is attributable to this conditions being a leading cause of visual
impairment in Nigeria [27] [30] the comparatively low prevalence of presbyopia
could be accounted for by the comparatively younger age group of the partici-
pants aged 31 - 40 years, relative to the typical age of onset of presbyopia Z.e. 35 -
40 years [31].

The majority (78.6%) of the participants had normal vision; 19.8% had visual
impairment and 1.3% had monocular blindness. The observed vision profile
corroborates the findings by Okoye et al [6] in a related south-eastern Nigerian
study. Despite the high prevalence of eye disorders, the high proportion of
workers with normal vision underscores the non-vision threatening nature of
these disorders. However, this should not attenuate the vigilance of all earlier
identified stakeholders in industrial eye health programs for incident visual loss
among stone industry workers, through periodic screening eye examinations.
This is especially important considering that normal vision has been shown to

correlate negatively with occurrence of industrial accidents [28].

5. Limitation of Study

The conclusions drawn from this study and the extrapolations of its findings are
limited by the recall bias inherent in self-reported surveys. In addition since the
sample size was calculated for the stone workers as a whole, findings of preva-

lence in each sub strata may not be as precise as the overall estimates.

6. Conclusion

The prevalence of ophthalmic disorders, predominantly of the ocular anterior
segment, is high among stone quarry workers in Abakiliki, Ebonyi state, Nigeria.
Eye disorders resulting from work-related trauma are infrequent. Provision and
enforced use of Personal Protective Eye Devises, occupational eye health educa-

tion, and provision of tailored eye care services are warranted.
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Appendix I

Questionnaire on the survey of ocular problems of stone quarry and stone

processing industry workers in Abakiliki, Ebonyi state, Nigeria.

Kindly fill in the blank spaces and select appropriate option where it applies.

All responses are kept confidential.

A. Personal data

1. Serial number

2. Name

3. Age:

a. 10 - 20

b. 20 - 30

c.30-40

d. 40 - 50

e. 50 - 60

f. >60

4. Sex:

Male/Female

5. Marital status

a. Single

b. Married

c. Widowed

d. Separated

e. Divorced.

6. State of origin

7. Educational background-circle as appropriate
a. None

b. Primary school

c. Secondary school

d. Post sec school

e. Others

8. Hand dominance?
Right/Left

B. Industrial work history

9. Place of work?
Quarries/Processing plant/Others specify
10. Nature of work?
Blaster/Driller/Crusher/Breaker/Labourer
11. Duration of service (years):
a. <l year

b.1-5

c.5-10

d.10-15

e. 15-20
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f. >20

12. Hours per day at work
a.1-6hrs

b.7 - 12 hrs

c. 13- 18 hrs

13. How many work related accidents have you been involved in?

a. None

b.1

c.2

d.3

e. Many times

14. How many times were the eyes involved?
a. None

b.1

c.2

d.3

e. Many times.

Which eye?

Left Eye/Right Eye/Both Eyes.
15. Type of injury

a. Blunt

b. Penetrating

c. Foreign body

d. Abrasion

e. Burns

16. Part of body affected
17. Agent of injury

18. Predisposing factor:

a. Hunger

b. Work exhaustion

c. Tension at home

d. Acute systemic

e. Illness

f. Proximity to machine

g. Overconfidence

h. Environmental exposure
19. Time of occurrence:

a. Morning

b. Mid morning

c. Afternoon

d. Mid afternoon

e. Evening

20. What treatment did you receive?

Medical/Surgical/traditional/spiritual/None
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21. Where did you receive the treatment after the accident?
Public hospital/Private hospital/Native doctor/Chemist/None
22. How long were you absent from work?

0 - 2 days/>2 days - 1 month/>1 month - years

23. Do you wear any eye protection during work?
Yes/No

24. If yes, what type?

Plastic goggles/Glass goggles/Polycarbonate goggles
25. If No, why not?

a. Don’t believe it works

b. Unavailable

c. Costly

d. Uncomfortable with it

e. Can’t see with it

f. Others specify.

26. Did you undergo any pre employment eye test?
Yes/No

27. If yes,

Official/Private

28. Do you know about eye protective devices?
Yes/No

29. Are they available?

Yes/No

30. Do you use eye protective devices?

Yes/No

31. If yes, why?

a. To protect eyes from injury

b. To protect eyes from eye diseases from work

c. To protect against sun

d. Mandated by employer to use them

e. Others specify

32. If No, why?

a. Can’t see with them

b. Gives eye discomfort

c. Not used to them

d. Not allowed by employer to use them

e. Too costly

f. Not available

C. Ocular history/examination

33. Did you have any eye problems before you gained employment at the

quarry?

Yes/No
34. If yes, what were they?
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35. How long?

>1 year/1 - 5 years/>6 - 10 years/>10 years
36. Has it worsened or improved?

Yes/No

37. Do you have any eye complaints presently?
Yes/No

38. If yes, what are your complaints?

39. Which eye?

RE/LE/Both

40. Duration?

<1 year/1 - 5 years/>5 - 10 years/>10 years

41. Any current treatment?

Medical/Surgical/Chemist/Traditional/Spiritual/None
42. Do you think your type of work contributed to it?

Yes/No

43. Do you have health talks on ways of preventing injury at your place of

work?
Yes/No

Appendix II. Examination

Right eye

Left eye

Visual acuity (far)
With glasses
With pinhole

Binocular vision
Nearvision (unaided)
(Aided)

Lids
Ocular motility
Globe

Lacrimal apparatus

Conjunctiva
Cornea
Anterior chamber
Iris
Pupil
Lens

Fundus Normal

Abnormal

Visual fields: Right eye
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