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Abstract: A major challenge in recent times in the illumination field has been to define how light affects health, not
only in aspects related to work but also related to human health and performance. The aim of the study was to explore
the impact of lighting on salesperson blood pressure, heart rate and body temperature in retail cloth stores. For the
study, ten retail cloth stores were selected in Hyderabad and Secunderabad, the twin cities of Andhra Pradesh. The
study was conducted on 100 salesperson who were working in these retail cloth stores. This information was recorded
with scientific instrument before starting, during and after the work and the results showed that the lighting condition
in the retail cloth stores had shown an impact on salesperson blood pressure and body temperature whereas had not

shown any impact of salesperson heart rate bright lighting played a significant role on the salesperson health.
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1. Introduction

Lighting as a health hazard. Lighting is a critical tool in
human functioning. It allows human being to see things
and perform activities. Light entering the human eyes has
an important non-visual biological effect on the human
body, influences human health, well-being and
productivity at the work environment. Lighting as an art
element plays a major role in aesthetics of a building
design. But it is also important because it affects human
being psychologically and physiologically (Manav and
Yener, 1999).

Kakooei et al. (2010) found that the effect of bright light
on body temperature of shift work nurses were increased
where as Ruger et al. (2005) revealed that bright light
increased heart rate and core body temperature during the
night time exposure only but not during daytime exposure.
Tsunodo et al. (2001) revealed that there was a significant
increase in heart rate by exposing either to bright lights
(10,000 lux) or to extreme darkness (<0.01 lux), while
high and low frequency of heart rate variability were nor
changed when compared with those under dim light (100
lux). Badia et al. (1991) found that there was no
differential effect on body temperature between bright
light and dim light during the daytime exposure. The
purpose of the study is to find out the impact of lighting in
retail cloth stores on salesperson blood pressure, heart rate
and body temperature.

2. Methodology

2.1 Sampling procedure
Exploratory research design was selected for this study.
From each store, the list of ten salesperson was selected

before and after starting the work and demographic
characteristics by using an interview schedule. The
researcher conducted a study with a sample size of 100
salesperson of different age groups randomly selected in
retail cloth stores of Hyderabad and Secunderabad, the
twin cities of Andhra Pradesh for investigating the effect
of lighting parameters in retail cloth stores on salesperson
blood pressure, heart rate and body temperature.

2.2 Variables and their measurement

The independent variables of the study were age of the
worker, number of years of work experience and quantity
of lighting parameters in retail cloth stores. The dependent
variables selected for the study were blood pressure, heart
rate and body temperature. In the present investigation the
quantity of illumination in retail cloth stores was taken as a
base for understanding the differences among retail cloth
store. According to United States environmental
protection agency (1997), the quantitative parameters of
illumination are luminous flux (Im), illuminance (lux),
luminance (cd/m?). Hence these lighting parameters were
taken as independent variables. These parameters were
measured on floor, ceiling, backside of the consumer
seating (wall 1), left hand side of the consumer seating
(wall 2), wall facing the consumer seating (wall 3) and
right hand side of the consumer seating (wall 4).
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Table 1: Distribution of sample by blood pressure before
work, during work and after work

Norma Above
Blood Below normal | normal Tot
pressure (90/60) (1%3)/8 (140/90) al
Before work
%) 21 58 21 100
During work
%) 19 60 21 100
After work
(%) 6 76 18 100
2.3 Tools used

Blood pressure, Heart rate and Body temperature were
measured by using blood pressure monitor, heart rate
monitor and thermometer.

2.4 Data Analysis

Frequencies and percentages were calculated for the
profile of the respondents on the variables. The four
outcome groups based on the similarities of lighting
conditions were treated as independent variables for data
analysis. The data was subjected ANOVA, to find out the
association between independent and dependent variables
of the study. The data collected on salesperson blood
pressure, heart rate and body temperature was tabulated,
presented and discussed below. Hypothesis was
formulated to test the relationship between independent
and dependent variables.

3. Results and Discussion

3.1 Demographic Data

The participants for the study were mostly middle aged
persons, aged 34.04 + 8.96 years (mean + SD). Years of
work experience of the selected salesperson ranged from
2-35 years. Comparatively, a larger proportion (38%) of
the sample bared a work experience of 6-15 years. Twenty
eight per cent of the sample had > 16 years of experience
as salesperson.

3.2 Blood pressure

Blood pressure of the respondent before starting the work
in the morning was recorded and categorized as below
blood pressure, normal blood pressure and above blood
pressure, based on the readings. 120/80 was considered as
normal blood pressure level. 90/60 was considered as
below normal blood pressure and 140/90 was considered
as above normal blood pressure level (Struijk et al., 2008).

Before starting the work, fifty eight per cent of the samples
had normal blood pressure i.e., 120/80 whereas equal
proportion (21%) of the sample had high and low level of
blood pressure (Table 1).

During the work, sixty per cent of the sample had normal
blood pressure where as 21 per cent of the sample had high
blood pressure and the remaining 19 per cent of the sample
had low blood pressure (Table 1).

After the work, three fourth per cent of the sample had
normal blood pressure whereas 18 per cent of the sample
had high blood pressure and the remaining 6 per cent of
the sample had low blood pressure after the work is over
(Table 1).

Figure 1: Comparison of blood pressure before work,
during work and after work

From the Figure 1, it was observed that there was a
decrease in below and above normal blood pressure level
from before work to during work and from during work to
after work and there was an increase in normal blood
pressure level from before work to during work and from
during work to after work.

3.2.1 ANOVA among groups in blood pressure before
work with regard to lighting effect

According to lighting factors the retail cloth stores were
significantly classified into four groups. According to
blood pressure before work, Analysis of variance was
performed among groups of retail cloth stores. The ‘F’
value was found to be significant at 0.05 level (Table 2).

Table 2: Analysis of variation among groups in blood
pressure before work with regard to lighting effect

Effect | Within | Between | F

Probability | Level  of
groups | groups | Value | F-Value significance

Group | 3 96 3.68* | 0.0148 0.05

** - significant at 0.01 level, *- significant at 0.05 level, NS —
Non Significant

3.2.2 Mean comparison and significant probabilities
between the scores of different groups in blood
pressure before work with regard to lighting effect

For further study pairs of groups were tested at 1 per cent
level of significance by wusing ‘t’-test (Multiple
Comparison Test). Computed ‘t values revealed
significant difference between group 1 and 3 at 0.01 level
and between group 3 and 4 at 0.01 level (Table 3).
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Fffet Growp Grosp Exomals Stndard DF  tVale Probabfly Lewdql
Error >twine  sipnlficoncs
Grwep i F3 77 27502 9% 162 0.1083 NS
Groep 1 3 1475 526356 & 283" 0.0056 LT
Group L 4 13 47502 %6 az7™ Q.7849 NS
Group 2 3 705 47502 9% 148™ 0141 NS
Grmp 2 4 <4 42487 % LS 0.1353 NS
Grup 3 4 -i3.45 4F50% 96 -2E3" W0USE 0.0

Table 6: Analysis of variation among groups in blood
pressure after work with regard to lighting effect

Effect | Within | Between | F - | Probability | Level of
groups | groups Value | F-Value significance
Group | 3 96 2.38"5 | 0.0740 NS

** _ significant at 0.01 level, *- significant at 0.05 level, NS — Non

Significant

**_ significard at 0.01 keved, *- significeni at@.05 kevel, N5—Non Sisnifiennt
Hence, the null hypothesis was rejected.

There exists a relationship between lighting conditions in
retail cloth stores and the blood pressure of worker before
starting the work.

3.2.3 ANOVA among groups in blood pressure during
work with regard to lighting effect

According to blood pressure during work, Analysis of
variance was performed among groups of retail cloth
stores. The ‘F’ value was found to be significant at 0.05
level (Table 4).

Table 4: Analysis of variation among groups in blood
pressure during work with regard to lighting effect

Effect | Within | Between | F - | Probability | Level of
groups | groups Value | F-Value significance
Group | 3 96 2.75* | 0.0471 0.05

** - significant at 0.01 level, *- significant at 0.05 level, NS — Non
Significant

3.2.4 Mean comparison and significant probabilities
between the scores of different groups in blood
pressure during work with regard to lighting effect

For further study pairs of groups were tested at 1 per cent
level of significance by using ‘t’-test (Multiple
Comparison  Test). Computed ‘t” values revealed
significant difference between group 3 and 4 at 0.01 level
(Table 5).

Table 5. Mean comparision snd significomt geobabilities befween the scoves of
Jifferent groupes in blood presxurc duving work with regard to Bgting offoct
Efect Grazp _Growp FEstimate Stnded DF tValue Probebili Lesalof

Ervor [ sapeaifearca
vabme
Gop 1 2 02333 4385 96 0055 09618 NS
Gomp 1 3 59 53194 %6 LU 0.2701 NS
Guoup 1 4 1.7 4356 06 -5 01161 NS
Gmp 2 3 61333 4856 96 126 02094 NS
Goup 2 4 7A667 43433 96 -17X¥° 003883 NS
Gop 3 ] -135 485 9 280" 0.0062 0.01

*_ gianilicant ot .01 level, 5- significant at 085 fowd, NS — Non SigniScant

Hence, the null hypothesis was rejected.

There exists a relationship between lighting conditions in
retail cloth stores and the blood pressure of worker during
work.

3.2.5 ANOVA among groups in blood pressure after
work with regard to lighting effect

According to blood pressure after work, Analysis of
variance was performed among groups of retail cloth
stores. The ‘F’ value was found to be non significant
(Table 6)

Hence, the null hypothesis was accepted.

There exists no relationship between lighting conditions in
retail cloth stores and the blood pressure of worker after
the work is over. According to the present study lighting
conditions in retail cloth stores had an impact on
salesperson blood pressure before starting the work and
during work. However lighting conditions in workplace
had shown no impact on blood pressure after the work.

3.3 Heart rate level

Heart rate level before starting, during and after the work
was recorded and each one was treated as a separate
variable. 60-100 beats per minute was considered as
normal heart rate. Below 60 beats per minute was
considered as low level of heart rate and above 100 beats
per minute was considered as high heart rate (Kolata,
2001).

Table 7: Distribution of sample by heart rate before work,
during work and after work

Below Normal Above
Heart rate normal 60-100 normal | Total
60bpm bpm 100
Before work (%) 19 68 13 100
During work (%) 10 79 11 100
After work (%) 8 82 lo 100

From the Table, it was revealed that before starting the
work, sixty eight per cent of the sample had normal heart
rate i.e., 60-100 beats per minute whereas 19 per cent of
the sample had below 60 beats per minute. Thirteen per
cent of the samples had above 100 beats per minute (Table
7.

During the work, more than three-fourth of the sample
(79%) had normal heart rate where as 11 per cent of the
sample had high heart rate and the remaining 10 per cent
of the sample had low heart rate (Table 7).

After starting the work, 82 per cent of the sample had
normal heart rate whereas 10 per cent of the sample had
high heart rate and the remaining 8 per cent of the sample
had low heart rate levels (Table 7).
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Figure 2: Comparison of heart rate level before work,
during work and after work

From the Figure 2, it was observed that there was a
decrease in below and above normal heart rate beat from
before work to during work and from during work to after
work and there was an increase in normal heart rate beat
from before work to during work and from during work to
after work According to the present investigation work had
shown an impact on heart rate beat of salesperson during
work..

3.3.1 ANOVA among groups in heart rate before work
with regard to lighting effect

According to heart rate before work, Analysis of variance
was performed among groups of retail cloth stores. The ‘F’
value was found to be non significant (Table 8).

Table 8: Analysis of variation among groups in heart rate
before work with regard to lighting effect

3.3.3 ANOVA among groups in heart rate after work
with regard to lighting effect

According to heart rate after work, Analysis of variance
was performed among groups of retail cloth stores. The ‘F’
value was found to be non significant (Table 10).

Table 10: Analysis of variation among groups in heart rate
after work with regard to lighting effect

Within | Between F- Probability Level of
Effect L

groups | groups | Value F-Value significance
Group 3 96 0.17"8 0.919 NS

** - significant at 0.01 level, *- significant at 0.05 level, NS — Non
Significant

Hence, the null hypothesis was accepted.

There exists no relationship between lighting conditions in
retail cloth stores and heart rate of the worker after the
work. According to the study illuminated work
environment had not shown any impact on salesperson
heart rate before work, during work and after work.

3.4 Body temperature

Body temperature of the subject was measured by using
digital thermometer. 98.6°F was considered as normal
body temperature. Below 97°F was considered as low level
of body temperature and above 100.4°F was considered as
high body temperature (Kelly, 2007). Body temperature
before starting the work, during the work and after the
work was recorded and each one was treated as a separate
variable.

Table 11: Distribution of sample by body temperature
before work, during work and after work

Within | Between F- Probability Level of
Effect L
groups groups Value F-Value significance
Group 3 96 0.44NS 0.7227 NS
** - significant at 0.01 level, *- significant at 0.05 level, NS — Non
Significant

Hence, the null hypothesis was accepted.

There exists no relationship between lighting conditions in
retail cloth stores and the heart rate of worker before
starting the work.

3.3.2 ANOVA among groups in heart rate during work
with regard to lighting effect

According to heart rate during work, Analysis of variance
was performed among groups of retail cloth stores. The ‘F’
value was found to be non significant (Table 9).

Table 9: Analysis of variation among groups in heart rate
during work with regard to lighting effect

Below Above
Body Normal
normal 0 normal Total
temperature (97°F) (98.6°F) (100.4F)
Before work (%) 21 68 11 100
During work (%) 19 62 19 100
After work (%) 16 66 18 100

Effect | Within | Between | F Probability | Level  of
groups | groups | Value | F-Value significance

Group | 3 96 1.69" | 0.1742 NS

** - significant at 0.01 level, *- significant at 0.05 level, NS —
Non Significant

Hence, the null hypothesis was accepted.

There exists no relationship between lighting conditions in
retail cloth stores and heart rate of the worker during the
work.

Based on the readings, before starting the work sixty eight
per cent of the samples were found with normal body
temperature. One-fifth of the sample (21%) had low body
temperature. The remaining 11 per cent of the sample had
high body temperature (Table 11).

During the work, Sixty two per cent of the sample had
normal body temperature while on work. Equal proportion
of the sample had low (19%) and high (19%) body
temperature (Table 11).

After the work, sixty six per cent of the samples had
normal body temperature whereas 18 per cent of the
sample had high body temperature and the remaining 16
per cent of the sample had low body temperature (Table
11).
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Figure 3: Comparison of body temperature before work,
during work and after work

From the Figure 3, it was observed that there was a
decrease in below normal body temperature from before
work to during work and from during work to after work.

There was a decrease in normal body temperature from
before work to during work and again increased from
during work to after work

In above normal body temperature, there was an increase
from before work to during worm and again it was
decreased from during work to after work. According to
the present investigation light had shown an impact on
body temperature of salesperson during work and after
work.

3.4.1 ANOVA among groups in body temperature
before work with regard to lighting effect

According to body temperature before work, Analysis of
variance was performed among groups of retail cloth
stores. The ‘F’ value was found to be significant at 0.01
level (Table 12).

Table 12: Analysis of variation among groups in body
temperature before work with regard to lighting effect

Hence, the null hypothesis was rejected.

There exists a relationship between lighting conditions in
retail cloth stores and the body temperature of worker
before starting the work.

3.4.3 ANOVA among groups in body temperature
during work with regard to lighting effect

According to body temperature during work, Analysis of
variance was performed among groups of retail cloth
stores. The ‘F’ value was found to be significant at 0.01
level (Table 14).

Table 14: Analysis of variation among groups in body
temperature during work with regard to lighting effect

Within | Between F - Probability Level of
Effect Lo

groups | groups Value F-Value significance
Group 3 96 6.20** 0.0007 0.01

** - significant at 0.01 level, *- significant at 0.05 level, NS — Non
Significant

Effect | Within | Between | F - | Probability | Level of
groups | groups Value | F-Value significance
Group | 3 96 4.82** | 0.0036 0.01

** - significant at 0.01 level, *- significant at 0.05 level, NS — Non

Significant

3.4.2 Mean comparison and significant probabilities
between the scores of different groups in body
temperature before work with regard to lighting effect
For further study pairs of groups were tested at 1 per cent
level of significance by wusing ‘t’-test (Multiple
Comparison Test). Computed ‘t” values revealed
significant difference between group 1 and 2 at 0.01 level
and between group 1 and 4 at 0.01 level (Table 13).

3.4.4 Mean comparison and significant probabilities
between the scores of different groups in body
temperature during work with regard to lighting effect

For further study pairs of groups were tested at 1 per cent
level of significance by wusing ‘t’-test (Multiple
Comparison Test). Computed ‘t values revealed
significant difference between group 1 and 2 at 0.01 level
and between group 1 and 4 at 0.01 level (Table 15).

Table 15 Mean conspansion and significant probabilitics Bictween the scoms of
different groupe in body lempershire during work with repand to Eghting cifcct
Effect Growp _Group Estinude Stendwd t¥Pulve Probobity  Lewelof
Errar >tyaleg  Ephificance
L3g 02§09 94 3.65**  0.0004 0.01
@765 CAlT3 96 133 LO&E
L4733 03800 95 387  4DIGZ
0.625 03809 96 -1.64 01041
008333 03407 96 028~ o7
07083 032509 95 136 G085
**_ cimnficant at0.01 level, *- significant 21005 kevel, NS — Mon Significant

-

[iiiii
EEHEE

Hence, the null hypothesis was rejected.

There exists a relationship between lighting conditions in
retail cloth stores and the body temperature of worker
during work.

3.4.5 ANOVA among groups in body temperature after
work with regard to lighting effect

According to body temperature after work, Analysis of
variance was performed among groups of retail cloth
stores. The ‘F’ value was found to be non significant
(Table 16).

Table 16: Analysis of variation among groups in body
temperature after work with regard to lighting effect

Table¥3 Mecar d epraticant probabaliicsbetween the soores of

different in body temperatarc befisre work with rogand @ Bglting cffect
Effct Growp _Gromp Efmae Semded D tValie FPrebolily Levalof

Error F >ivalie  sipuifieance

Gaoap 1 z 1A4IS 01784 96 293%™ 0.0037 0oL
Geomp 1 3 0815 05241 96 L™ 01232 NS
Geoup 1 4 16083 04784 95 355" 0.0005 noL
Oooup z 3 061 04788 96 -127= 0.2054 NS
Garep 2 L] 07733 01279 95 o064 0.5245 NS
Gop 3 L] 03533 04784 9§ 189" 0.0679 NS

Within | Between F- Probability Level of
Effect e
groups | groups | Value F-Value significance
Group 3 6 2'N%8 0.0514 NS
** - significant at 0.01 level, *- significant at 0.05 level, NS — Non
Significant

**_ giamiicant 1 0.01 kev, % significent at .65 level, NS — Non Sigmificant

Hence, the null hypothesis was accepted.

There exists no relationship between lighting conditions in
retail cloth stores and body temperature of the worker after
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the work. According to the present study lighting
conditions in retail cloth stores had an impact on
salesperson body temperature before starting the work and
during work. However lighting conditions in workplace
had shown no impact on body temperature after the work
was over.

4. Conclusions

This study was taken up to explore that illuminated
environment in retail cloth stores had shown an impact
before starting and during the work on salesperson blood
pressure and body temperature whereas after the work
there was no impact on salesperson blood pressure and
body temperature.

In case of heart rate illuminated work environment had not
shown any impact on salesperson heart rate before, during
and after the work.
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