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B ABSTRACT : The present study entitled ergonomic study of visual discomforts due to
lighting conditionsin rural and urban homesof Ludhiana district was undertaken to study the
visual discomfortsfaced by the respondentsin rural and urban homes of Ludhiana district, to
assesstheimpact of inadequate lighting conditions on human health. Study was conducted as
household survey in rural and urban homesin Ludhiana district. Results of the study revealed
that from both urban and rural area variousvisual discomfortslikedeclined vision, eye strain,
glarein eyes, wereobserved duetoinadequatelight. Some subjective scal es used also highlighted
that respondents felt visual discomforts due to poor lighting. Ocular Surface Disease Index
(OSDI) scalewas used to analyze symptoms related to visual problemsand it wasfound that in
rural area maximum number (88.33%) of therespondentsand in urban areaaround half (53.33%)
of the respondents were having mild level of dry eyes di sease foll owed by moderate one fourth
(25.00%) in urban areaand 11.67 per centin rural area. Only 16.67 per cent of the respondentsin
urban areawere having high leve of dry eye diseases. Whereas, Aramuc Scientific Scale showed
that in urban areaonethird (33.33%) of therespondentsand in rural area 20.00 per cent of the
respondentswerehaving truedry eyes. Therefore, lighting of the house should be ergonomically
designed which can help to reduce the visual problems. These corrective measures can be
achieved by proper lighting, right positioning of light fixtures, proper type of light source
should be used.

Bl KEY WORDS: Indadeguate lighting, Ergonomics, Visua discomforts, Glare, Ocular surface disease
Index (OSDI), Aramuc scientific scale
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inadequate lighting conditions on human health i.e.
psycho-emotional problems due to improper light and
perceived discomforts due to glare while performing

human beings psychologically and physiologically.
Evaluation of lighting conditions in the different parts of
work place at home should also focus on the impact of

different tasks. People perceive their luminous
environment through their eyes, but they process this
information with their brain. Light scenes are therefore
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judged in connection with references and expectations.
The luminous environment can be appreciated in many
ways. For example, more or less agreeable, moreor less
attractive, moreor less appropriate to the functioning of
the space, more or less highlighting image. Variations of
luminances and colours can strengthen attractiveness,
trigger emotions, and affect our mood, the impact of
lighting depending much ontheindividuals and their state
of their mind.

On the other hand, glare is any light source either
direct or reflected that reduces short term or long term
visual performance. It is the equivalent of noise in an
audio system. Glare results from an extremey complex
set of interactions between the lighting, both electric and
natural, the surroundings and the visual system of the
body (McLean, 2004).

B RESEARCH METHODS

For conducting the field survey, for the sdection
of rural sample, from the list one block in Ludhiana
district was randomly selected and further from the
selected block two villages was randomly selected.
From each selected village 30 homemakers will be
randomly selected making total rural sample of 60
homemakers. For the selection of the urban
respondents, out of four zones of Ludhiana city, one
zonewas randomly selected and from the selected zone
two localities have been randomly selected, and from
each sdected locality 30 respondents will be randomly
sdlected thus making total urban sample 60. Thus making
the total sample 120 i.e. 60 each from rural and urban
areas. A pre-structured interview schedule was used
to ergonomically evaluate the work places of the
respondents and to assess thelighting conditions of rural
and urban houses. Visual discomfort will be assessed
through various indicators viz., eye strain, blur vision,
dryness, double vision, declined vision, itchiness and
headache. The assessment will be done by using
objective assessment scales viz., Ocular Surface
Disease Index (OSDI) and Aramuc Scientific Scale
were used explained in subjective assessment technique.

B RESEARCH FINDINGS AND DISCUSSION

The results obtained from the present investigation
as wdl as rdevant discussion have been summarized
under following heads :
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Visual discomforts due to inadequate lighting :

Survey on household workers depicts that vision
discomfort is most frequent among the respondents which
may be due to working in an inadequate lighting
conditions. Visual comfort is also highly dependent on
the application, for example lighting that is considered
comfortable in an entertainment setting may be disliked
and regarded as uncomfortable in a working space
(Boyce, 1983). Other involved factors leading to visual
fatigue and discomfort, poor lighting and reflection due
to glare. Therefore, visual problems faced by
respondents were assessed by:

Taking subjective responses for visual discomforts:
— Using Ocular Surface Disease Index (OSDI)
— Using Aramuc Scientific Scale

Subjective responses for visual discomforts :
Subjective response is a statement that has been

colored by the character of the speaker or writer. It often

hasabasisinredlity, but reflectsthe perspectivethrough

with the speaker viewsreality. It cannot beverified using

concrete facts and figures.

Visual discomforts faced due to inadequate lighting:

The crux of theTable 1 portraits that in rural areas
Declined Vision, Eye Strain, Glare in Eyes and in urban
areas Headache, Eye Strain, Glare in Eyes were the
main visual discomforts faced by respondents and got 1,
2 and 3 ranks, respectively. Where, in rural areas other
symptoms that got 4,5,6,7 ranks were tired Eyes,
Itchiness, Heaviness, Dryness in the Eyes and in urban
areas Tired Eyes, Heaviness, Declined Vision, Dryness
inthe Eyes got thesameranks. Theleast scorei.e. 8,9,10
were assigned to Headache, Double Vision and Blur
Vision in rural areas and Itchiness, Double Vision and
blurred vision in urban areas, respectively. Theseresults
are supported by Sandhu (2001) and Snehlatha (2007)
who reported that respondents working in unsuitable
lighting conditions faced various visual problems like
blurred vision, watery eyes, burning and redness of eyes.
The findings of the study were in conformity with those
of Edwards and Torcdlini (2002); Wilkins et al. (2010)
and Tetlow (2007).

Perceived discomforts due to glare faced by

respondents while performing different tasks :
Table 2 highlighted the perceived discomforts due

to glarefaced by respondents while performing different
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tasks. Further table indicated that in rural area around
half (54.76%) of the respondents while doing pre-
preparation found glare satisfactory and 42.86 per cent
found just noticeable, whereas in urban area 61.11 per
cent found glare satisfactory and 20.37 per cent just
noticeable. Therefore, in urban area 75.47 per cent of
the respondents while doing cooking found glare
satisfactory and 16.98 per cent responded just
acceptable.

In urban area around half (52.38%) and in rural
area 39.02 per cent of the respondents found glare to be
just noticeable while cleaning their utensils, whereas in
rural area 56.10 per cent and in urban area 40.48 per
cent of the respondents felt the glare to be satisfactory
whiledoing the same. Hence, 63.34 per cent of theurban

and 58.97 per cent of the rural respondents felt the glare
satisfactory while washing their clothes.

While cleaning of house, in urban area majority
(81.82%) of the respondents found the glare to be
satisfactory, whereas in rural area 34.09 per cent found
the glare to be satisfactory and 11.36 per cent of the
respondents found the same to be just acceptable.
Regarding dining 76.67 per cent of rural and 71.67 per
cent of urban area found the glare to be just noticeable.
Thus, 41.67 per cent of rural and 40.00 per cent of urban
respondents found glare when they groom their self.

Inrural area42.86 per cent of therespondentswhile
doing sewing and knitting found the glare to be
satisfactory. Whereas, in urban areawhile doing knitting
72.97 per cent and sewing around half (51.43%) of the

Table 1: Distribution of respondents on the basis of visual discomfortsfaced dueto inadequate lighting

Ranks

Mean score

Sr. No. Visual discomfort Rural Orban Rural Orban
1. Headache 1.35 255 1
2. Eye strain 1.80 227 2 2
3. Glarein eyes 1.65 210 3 3
4. Tired in eyes 1.65 207 4 4
5. Heaviness 1.58 1.88 6 5
6. Declined vision 1.98 1.77 1 6
7. Drynessin the eyes 135 155 7 7
8. Itchiness 1.62 1.42 5 8
9. Doublevision 1.10 1.27 9 9
10. Blur vision 1.05 117 10 10

*Multiple responses

Table 2 : Distribution of respondents on the basis of perceived discomforts due to glare while performing different tasks

S Glare Disturbing Just acceptable Satisfactory Just noticeable
No. R U R U R U R U
1 Food preparation
Pre-preparation - 3(5.56) 23 (54.76) 33(61.11) 18 (42.86) 11 (20.37)
Cooking 2(3.77) 1(233) 9(16.98) 18 (41.86) 40 (75.47) - -
Cleaning of utensils - - - 23 (56.10) 17 (40.48) 16 (39.02) 22 (52.38)
2. Washing of cloths - 1(2.27) 23(58.97) 28 (63.64) 7(15.91)
3. Cleaning of house 5(11.36) 1(4.55) 15 (34.09) 18 (81.82) - 1(4.55)
4. Dining 12 (20.00) 10 (16.67) 46 (76.67) 43 (71.67)
5. Grooming - 25 (41.67) 24 (40.00) 30 (50.00)
6. Sewing 13 (37.14) 15 (42.86) 18 (51.43) -
7. Knitting 5(13.51) 3(42.86) 27 (72.97) 3(8.11)
8. Reading 1(313) 17 (33.33) 13 (40.63) 29 (56.86) - 1(1.96)
9. Writing 2(5.26) 7(25.93) 24 (63.16) 1(3.70) 8(21.05)
10. Working on computers - 2(8.70) 22 (66.67) 5(21.74) 8(24.24)
11. Watching TV - 2(3.33 20 (57.14) 25 (41.67) 32(53.33)
*Figuresin parentheses indicate percentages
**Multiple Responses
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respondents felt glare to be satisfactory. Regarding
reading in urban area 56.86 per cent and in rural area
40.63 per cent of the respondents found the glare to be
satisfactory, followed by 33.33 per cent in urban area
and only 3.13 per cent in rural area found the glare just
acceptable. In urban area 63.16 per cent and in rural
area onefourth (25.93%) of the respondents experienced
glare while doing writing.

Regarding working on computer inurban area 24.24
per cent and in rural area 21.74 per cent of the
respondentsfelt glarejust noticeable. Therefore, in urban
area 66.67 per cent and in rural area only 8.70 per cent
of the respondents experienced glare to be satisfactory.
While watching TV 57.14 per cent of the rural
respondents and 41.67 per cent of the urban respondents
felt glare to be satisfactory. Glare can impair vision and
can cause visual discomfort. The presence of high
illuminance in the field of view produce disturbance in
retina’s power to adjust and this leads to fatigue of eye
muscles and loss of power to sustain precision needed
for clear sight (Bhavani and Khan, 2011). The findings
are also in line with the results reported by Dutt (1980),
Thangargj and Balaji (2014) and Berthaume (2007).

Using ocular surface disease index (OSDI) :

This index demonstrates sensitivity and specificity
in distinguishing between normal subjects and patients
with dry eyedisease. Therespondents got through OSDI
Scale were assessed on a scale of 0 to 100, with higher
scores representing greater disability. Mean scores and
mean ranks were calculated in Table 3 and 4 on the
basis of the statements given in scale.

Table 3 depictsthat inrural areas poor vision, gritty
eyes and sensitivity of eyesand in urban areas sensitivity
of eyes, poor vision and gritty eyes were the main visual
problems faced by respondents on the five point scale
and got 1, 2 and 3 ranks, respectively. Whereas, in both
rural and urban areas other problems|like painful or sore
eyes and blurred vision got 4 and 5 ranks, respectively
showing that these symptoms were rarely felt by
respondents.

The second part of the OSDI Scale indicates that
in what way the vision related problems affect the day
to day activities of respondents. Table 4 depicts that in
rural areas respondents felt more problems while
watching TV followed by reading as they got 1 and 2
ranks, respectively. Working on computer was the other
problem faced by the respondents of both rural and urban
areas dueto poor or blurred vision.

Further, OSDI was used to get the levd of dry eye
disease in Table 5 and it was found that in rural areas
(88.33%) of respondents had mild leve of dry eyedisease
followed by moderate leve (11.67%). whereas, in urban
areas (53.33%) of respondents had mild level of dry eye
disease followed by moderate level (25.00%). It can be
observed that (16.67%) urban respondents had severe
levd of dry eyediseasefollowed by normal level (5.00%)
when OSDI was analyzed.

Using aramuc scientific scale :

This scale is a numerical scale which indicates a
truedry eye. If thetotal scoreisgreater than 7, it indicates
atrue dry eye. The respondents were asked for various
symptoms which indicate the dry eye on five point scale

Table 3: Ocular Surface Disease |ndex (OSDI) scaleto analyze symptomsrelated to visual problems faced by respondents (part1) (n=60)
Sr. No. Visua problems faced during the last week Mean scores Rurd Mean rank N 6o SoOres Urban Mean rank
1 Eyes sensitiveto light 1.77 3 317 1
2. Poor vision 2.02 1 1.97 2
3. Gritty eyesor irritation in eyes 2.00 2 1.67 3
4. Sore eyes 1.47 4 157 4
5. Blurred vision 1.05 5 1.20 5

Table4 : Ocular surfacediseaseindex (OSDI) scale (part I1)

Sr. No. Obstructions due to vision problem during the last week Mean scores Rurd Meanrank Voo SooTes Urban Mean rank
Reading 1.35 2 2.85 1
Watching TV 155 1 255 2
Working with computer 1.23 3 2.18 3
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Table5: Level of dry eye disease severity of respondents by usng ocular surface diseaseindex (OSDI) scale

Sr. No. Level indicating dry eyes disease severity Rura Urban
1 Normal - 3(5.00)
2. Mild 53 (88.33) 32(53.33)
3. Moderate 7(11.67) 15 (25.00)
4 Severe - 10 (16.67)

*Figuresin parentheses indicate percentages

Table 6 : Symptoms of dry eye experienced by respondents by using aramuc scientific scale

S No. Symptoms Mean score R Ranks Mean score o Ranks
1 Excess watering 0.82 3 155 1
2. Redness and itching 0.65 4 0.98 2
3. Excess mucous discharge 0.02 6 0.90 3
4. Sandy and gritty sensation 195 1 0.87 4
5. Burning 0.92 2 0.60 5
6. Blurred vision 0.10 5 0.33 6

to get mean score and mean ranks. Table 6 and Fig. 1
shows that in rural areas ‘sandy and gritty sensation in
eyes’ and ‘burning of eyes’ and in urban areas ‘excess
watering of eyes’ and ‘redness and itching in eyes’ were
the main symptoms indicating dry eye as they got 1 and
2 ranks, respectively. Where, in rural areas other
symptoms who got 3 and 4 ranks were ‘excess watering
of eyes’” and ‘redness and itching in eyes’ and in urban
areas ‘excess mucous discharge’ and ‘sandy and gritty
sensation in eyes’ got the same ranks. The least score
i.e.5and 6 were assigned to ‘blurred vision’ and ‘excess
mucous discharge’ in rural areas and ‘burning of eyes’
and “blurred vision’ in urban areas.

On the basis of overall analysis by using Aramuc
Scientific Scale, it was revealed that (20.00%) of the
respondents in rural areas and (33.33%) of the
respondents in urban areas had the symptoms showing
true dry eyes (Fig. 1). Therefore, it can be concluded

Respondents having true dry eyes by using aramuc

scientific scale
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that working in inadequate lighting conditions leads to
dry eyesdiseasewhich can betreated asearly aspossible
to avoid future discomfort to eyes. Also blinking of eyes
in between the work makes the eyes relaxed to some
extent. Rana (2013) also reported that ignorance about
causes and consequences had resulted in degradation of
quality of vision among majority of respondents.

Conclusion :

On the basis of above findings, it can be concluded
that from both urban and rural area various visual
discomfortslikedeclined vision, eyestrain, glarein eyes,
etc were seen due to inadequate light. Some subjective
scales also highlighted that respondents felt visual
discomforts due to poor lighting. Therefore, lighting of
the house should be ergonomically designed which can
help to ultimatdy reduce the visual problems. These
corrective measures can be achieved by proper lighting,
right positioning of light fixtures, proper type of light
source should be used, organization of work area and

90.00 .
50.00 80.00 comfortable environmental parameters.
70.00 66.67
60.00 Authors’ affiliations:
50.00 Shinam Bhalla and Narinderjit Kaur, Department of Family
40.00 " True dry eye, Resource Management, College of Home Science, Punjab Agricultural
30.00 ¥ Normal eye University, Ludhiana (Punjab) India
: 20.00
20.00
. B REFERENCES
0007 Rural Urban Berthaume, T. (2007). Light pollution: a case for federal

regulation. M.Sc. Thesis, Rochester Institute of Technology,
Rochester, USA.

QISR HIND INSTITUTE OF SCIENCE AND TECHNOLOGY




Shinam Bhalla, Narinderjit Kaur and Sharanbir Kaur Bal

Bhavani, R.G. and Khan, M.A. (2011). Advanced lighting
simulation tools for day-lighting purpose: powerful features
andrelated issues. TrendsAppl. Sci. Res., 6: 345-363.

Boyce (1983). Effect of illumination on performance of school
pupil. Lighting Res. Technol., 15: 3.

Dutt, J. (1980). A study of the housing conditions of different
socio — economic categories of rural and urban areas of
Ludhianadigrict. M.Sc. Thes's, Punjab Agricultural University,
Ludhiana (Punjab) India.

Edwards, L.and Torcellini, P. (2002). A literaturereview of the
effectsof natural light on building occupants. Tech. Bull. Pp 4-
8. National Renewable Energy Laboratory, United States.

McL ean, P. (2004). Electric lighting — Design techniques.
Tech Bull Pp 11-13. Department of the Environment and
Heritage, Australian government.

Rana, B. (2013). Are you suffering from computer vision
syndrome? Ludhiana Tribune, Sept 24, 2013; pp-2.

* % * % * ofgi(

Asian J. Home Sci., 13(1) June, 2018 : 231-236

Sandhu, P. (2001). Physiological stressesin urban Punjaband
technologies to reduce them. Ph.D. Dissertation, Punjab
Agricultural University, Ludhiana (Punjab) India.

Snehlatha (2007). A study on ergonomic suitability of
computer table for female users. M.Sc. Thesis, Punjab
Agricultural University, Ludhiana (Punjab) India.

Tetlow, K. (2007). Task lighting solutions: Their economic
and ergonomic benefits. Tech Bull Pp 173-79. American
Institute of Architects, Washington, DC.

Thangar aj, G. and Balgji, S.S. (2014). A study on influences
of lighting on resource usagein an ingtitution library. Internat.
J. Res. Engg. Technol., 3: 222-225.

mWEBLIOGRAPHY

Wilkins, A., Veitch, J. and L ehman, B. (2010). LED Lighting
Flicker and Potential Health Concerns: |EEE Standard PAR1789
Update. http://www.ece.neu.edu/ groups/power/lehman/
Publications/Pub2010/2010 9 Wilkins.pdf. Retrieved on 23/04/
2016.

th

Year
cdlence » x x x %

RSP HIND INSTITUTE OF SCIENCE AND TECHNOLOGY




