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ABSTRACT

This study shed the light on the effect of light intensity on some of the dependent variables, such as blood oxygen
saturation (SPO,%), heart pulserate (P.R), arterial blood pressure (systolic (SBP), diastolic (DBP)), and tympanic
temperature (T) of nurses, in their shift work.The sample consists of 207 nurses of both genders (104 female, 103
male), with mean age 29 years, and the mean duration of employment 6 years, were randomly chosen as a sample
to fulfill the aim meant. This sample wastaken from four hospitalsin Nabluscity. The values of light intensity in all
hospital ranged from 220 Lux to 1000 L ux, at the day shift, and from 500 Lux to 1700 L ux, at the night shift. A number
of measurements concerning the blood oxygen saturation, heart pulse rate, arterial blood pressure (systolic and
diastolic), and tympanic temperature at different light intensities were taken for the sel ected sample before and an
after exposureto light. Strong positive correlation (Pearson Correl ation Coefficient) with light intensity was found
for al measured variables. The statistical result for the dependent variables (SPO,%, PR, SBP, DBP, T) showed that
Pearson correl ation coefficient (R) between light intensity and the dependent variables are approximately equal to

one, and the Probabilities (P) are< 0.05.

INTRODUCTION

The intensity of radiation is a measure of the
energyflux, or it can bedefined asthetotal energy per
unit areaper unit time'¥,

Light candisrupt thebody’s production of melato-
nin, which isahormone produced by pineal glandin
brain, meatonin helpsin regulating other hormonesand
maintainsthebody’s circadian rhythm(2.

Human body needslight, inlimited quantities The
suitable amounts depend on several factorsincluding
thetype of activity or work performed by human, the
gender and thework environment.

The Occupational Safety and Health Administra-
tion (OSHA) sat the occupational light standards®,
suitablefor human health such astherecommendediil-
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luminationintengtiesinlux in different work spaces, as
showninTABLE 1.

Hed thisdefined by theWorld Hedlth Organi zation
(WHO) as a state of complete physical, mental and
social well-being and not merely the absence of dis-
easeandinfirmity®. Hedlth performanceisrepresented
by blood oxygen saturation, blood pressure, heart pulse
rate and tympanic temperature.

The value of these factors are as follows; (98 -
100%) for blood oxygen saturation, (70) mmHg for
diastolic blood pressureand (120) mmHg for systolic
blood pressure, (70) beats/minfor heart pulserateand
(37°C) for tympanic temperature®.

Previousstudies
Somestudiessupport thered ationship between light-
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TABLE 1: Recommended illumination intensitiesin lux in different work spaces

[llumination .
Activity
Lux
20-50 Public areas with dark surroundings
50-100 Simple orientation for short visits
100 - 150 Working areas where visua tasks are only occasionally performed
150 Warehouses, Homes, Theaters, Archives
250 Easy Office Work, Classes
500 Norma Office Work, PC Work, Study Library, Groceries, Show Rooms, Laboratories
750 Supermarkets, Mechanical Workshops, Office Landscapes
1,000 Norma Drawing Work, Detailed Mechanical Workshops, Operation Theatres
1500 -2000 Detailed Drawing Work, Very Detailed Mechanical Works
2000-5000 Performance of visual tasks of low contrast and very small size for prolonged periods of time

ing and human performance, body temperature, human
circadian pacemaker, blood oxygen saturation and hor-
monemeaonin.

Hussein' in hisstudy showed that shift work, in
particular night work can have negative effectson
the health, safety, and well-being of workers. His
study clearly showed that bright light administration
could not reduce anxiety symptoms, somatic symp-
toms, severe depression and improved social dys-
function significantly during night shift®. However,
bright light exposure significantly decreased the per-
ception stress and burnout syndrome during night
permanent shift. These results suggest that bright light
might have provoked changesin perception stress
and burnout syndrome of nurses working night per-
manent shift

When body isexposed tolow intengity light, during
night, ahormone called melatoninisproduced by pi-
neal gland in the brain™. It has been shown that the
hormone reduces both blood pressure and body tem-
perature. Therefore, it has been explored as atreat-
ment option for insomnia, hypertension and cancer

Peopleareroutingly exposed to eectrical lighting
inthe evening hoursduringwork and socid activities.
A study carried out by Joshua® of Brigham and
Women’s Hospital shows that exposure to indoor light
hasastrong suppressive effect onthe hormone mela-
tonin. Thiscould haveeffectson deep quaity and the
body’s ability to regulate body temperature, blood and
glucoseleve.

A study conducted to explore the effect of night
shift on Jordanian nursesat critical careunits, usinga

structured questionnaire describesthe effect of night
shiftamong nursesworkingin critica careunits®. The
results showed that femal e nurseshad asignificant dif-
ferenceon sufficient degp, and interpersond conflictg®.
Inaddition, theresultsindicated that nursesexperience
health problemsand their work performancewere & -
fected by thenight shift. The study also indicated that
night shift affectscritical carenurseswell-being

In young — Mental Hospital, a research showed
that redl night shift workerscanimprovenocturnd dert-
ness and daytime d eep when they areexposed to bright
light intheir work place. Theseimprovementscan be
maximized by attenuating morning light on the way
home9,

Another study showed that melatonin levels
dropped by 71%, 67%, 44%, 38% and 16% exposing
toonehour of light at mid night using different level of
light intengities: 3000, 1000, 500, 350 and 200 |ux re-
spectivelyt

A study was performed in Chinaon the effect of
light onthe physiologica parameters of the premature
rel ationship with prematureinfants’ physiological pa-
rameters and the heart pul se rate respiration showed
that pul serateincreased and the blood oxygen satura-
tion decreased astheintensity of light went up*2

Objectives

Inthisstudy, light intensity infour different hospitals
in Nabluscity wasmeasured. TheseareArab Special-
ist Hospita, Union Hospitd, RafidiaGovernment Hos-

pital, and Nablus Specidist Hospital. The light intensity
was compared to therecommended values. Theeffect
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of light intensity on blood oxygen saturation, systolic
and diastolic blood pressure, pulserate and tympanic
temperature, were studied.

Background

Oxygen saturation is defined as the ratio of
oxhemoglobintothetotal concentration of hemoglobin
inblood.A hemoglobin moleculecan carry amaximum
of four oxygen molecules®®. Thelevel can be mea-
sured with the help of apulse oximeter attachedto a
finger. A 95-100% level is considered as normal or
healthy while 80-94% oxygen is considered as low
blood oxygen or hypoxemia. In children, 97%o0xygen
level (at least 97% of the blood stream should be oxy-
gen saturated) isconsidered asnormal. Very low level
of oxygen (lessthan 80%) can |ead to serious symp-
toms. Ashloodthat containsoxygeniscirculatedtothe
cdl andtissues, ahedthy levd of oxygeninarteriescan
keep the organsfunctioning. Hyperoxiaisacondition
caused by very high leve of oxygeninblood. Breathing
high concentration of oxygen can lead to hyperoxia
whichisanequdly seriouscondition. It causescell desth
and seriousdamage, especialy to the centra nervous
system, eyeand lungs4.

Blood pressureisdefined astheforceof theblood
pushing againgt thewallsof thearteries. Each timethe
heart beats, it pumps blood into the arteries. During
each heartbeats, blood variesfrom amaximum (sys-
tolic) and aminimum (diastolic) pressure®.

Blood pressure is measured by the systolic and
diastolic values.The systolic pressurerepresentsthe
pressurein thearteriesastheheart contractsand pumps
blood, whilethediastolic pressure, representsthe pres-
sureinthearteriesasthe heart relaxes. Normal blood
pressure is considered to be 120/70 mmHg*e. the
value, 120 mmHgisbeing thesystolic pressurewhile
70 mmHg isbeing the diastolic pressure. Blood pres-
sure varies during the day. It islowest when oneis
sleeping and arises when oneisexcited, nervous or
active. High blood pressureor hypertensonmeanshigh
pressurein arteries.

Blood pressure of 140/90 mmHg or aboveiscon-
Sdered ashigh blood pressure. In high blood pressure,
the heart works harder, and the chances of astroke or
heart attack are greater!*”.

Heart Pulserateisthe number of timesthe heart
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beatsin one minute (beat/min). Pulseratesvary from
person to person; pulse rate decreases when some-
body isat rest and increaseswhile exercising, because
the body needs more oxygen-rich blood.

One common placeto check body temperatureis
intheear. Thisiscalled the“tympanic temperature” as
theforma namefor theeardrumisthe“tympanic mem-
brane”. It only takes several seconds to check tym-
panic temperature. Thismethod has become so com-
mon because it is much faster and accurate than ob-
taining arectd or oral temperature®®.

M ethodol ogy

The population samplecons stsof nursesfromfour
different hospitasin Nabluscity. TheseareArab Spe-
cidist Hospita, Union Hospital, Rafidia Government
Hospital, and Nablus Speciaist Hospital .

Thisstudy was applied to 207 nurses, 103 males
and 104 females. They were 21 — 50years old. The
nurses chosen had no cardiovascular disease, or hear-
ing impairment. The selected nurseshad at least aone
year work. Moreover the nurses were asked not to
smokeor to eat salty food beforetaking the measure-
ment, to minimizefactorswhich affect blood pressure
and other parameters. Theexamined nurses, female or
male, have no health problems according to their hos-
pital records.

Thebest vaue of the sampleisca cul ated accord-
ing to Cochran formula??:

n=21214 1)

54

Where, n = best value to select arandom sample of
nursesin each hospital, Z = 1.96(p)(q) = estimate of
variance, q=1-p, p=0.9,q=0.1, and 6= accept-
ablemargin of error for proportion being estimated to
be 0.055.

Using eg. (1) we get n = 114.3 andapplying the
correction formulaof Cochran:

__m
m=—r,

= 2
T 2

wherem = correl ation sample size that should be used,
and N =theactua samplenumber of nursesthat found
in each hospital*9.

Using Eq. (2), the number of nursesthat should be
examined (m) indifferent hospitalsisasfollows:
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(71) in RefidiaGovernment Hospital (H,).

(49) in Nablus Specidist Hospita (H,).

(53) inArab Specialist Hospital (H,).

(34) inUnion Hospita (H,).

The measurementswere donetwice; thefirst was
haf an hour beforethe nurses’ start their shift, the sec-
ond measurement was seven hoursafter they havedone
their shift.

Thenurseswereasked to beat rest for haf an hour
beforethey started their shift.

Light Intengty and Sound Pressure Level weretaken
every minute during measurement, starting from (2.00
p.m) till (9.00 p.m) and from (9.00 p.m) till (4.00a.m).

The measurementswere taken during aperiod of
oneweek for each hospital and ontheaverage 5times
for each nurse. Thelight intensity wasmeasuredinthe
nurseroom at reassigned value of 100 lux beforethe
shift starts. Thelight intensity wasmeasured in various
positionsin each hospital and averaged to get thevaue
of light intengity during theshift

Thevaluesof lightintensity inal hospital ranged
from 220 Lux to 1000 L ux, at day shift, and from 500
Lux to 1700 Lux, at night shift.

Previous studiesshow that thereisaconsiderable
impact of noise on the blood pressure and other pa-
rameterg?>?4. Therefore, nursesworking in areas of
noiselevel (Lp>50 dB) werenot included inthesample
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to make surethat the effect of noise on the measured
parametersisexcluded..

Thesamplewastaken by convenient samplingtech-
niquewhich meansthat wetak only theavailablenurses.

Experimental appar atus

e LuxMeter

e Automatic Blood PressureMonitormicrolifeAG
Modno. BP2BHO

e PulseOximeter LM-800

e TheGT-302/GT-302-1 Ear Thermometer
Sound PressureLevel Meter

Satistical analysis

The gathered datawere digitalized in adatabase
developed with SPSS and Microsoft excel program.
Themessurementswereanayzed Satidticaly asthefol-
lowing:

e Pearson correlation factor (R) and the probability
(P) will be used to measure the strength correlation
between light intensity level sthe dependent vari-
able, and the dependent variablesbeforeand after
exposureto light. Valueswith P< 0.05 were con-
Sdered atigticaly sgnificant.

M easur ementsand results

Theresults of measurement of light intensity and
sound pressurelevel for all hospital beforeand after
areshownin (TABLE 2).

TABLE 2: Sound pressurelevel and light intensity for all hospital beforeand after thenursesstart and finish their work

Hospitals Aver age value of SPL LI (before) Averageva] ueof LI at day Averaggvalue of LI at
(dB(A)) For two shifts For two shifts (L ux) shift (after) (Lux) night shift (after)(L ux)

H; 50 100 1000 1700

H» 50 100 700 900

Hs 50 100 500 800

H, 50 100 220 500

Where H.isRafidia Government Hospital, H,
Nablus Specialist Hospital, H, isArab Speciaist Hos-
pital, H,isUnion Hospital

M easur ements of health effectsof light intensity

Results of measurementsfor blood oxygen satura-
tion, pulserate, blood pressure (systolic and diastolic
pressure), and tympanictemperatureat different levels
of light intensitiesin different hospitalsareshownin
TABLES3-8.

It isfound that thereisastrong positive correla

tion (Pearson correl ation coefficient) between light
intensity, asindependent variable and blood oxygen
saturation, pulserate, blood pressure (systolic and
diastolic pressure), and tympanic temperature at dif-
ferent intensities of light as dependent variables
(TABLE?9).

Results of measurementsfor blood oxygen satu-
ration and blood pressure (systolic) in day shift at
different levelsof light intensitiesin different hospi-
talsbefore and after the shift are plotted in Figures 1
and 2.
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TABLE 3: Min, Max, mean, and S.D values of studied
variables for selected nurses in Rafidia governmental

The effects of light intensity on day and night shift nurses’ health performance

hospital (H,)at day shift (2p.m—9p.m)

Rafedia Governmental Hospital (H,;) At averageL| (1000 L ux)

Variables Min M ax Mean SD
Age (years) 22 55 33 8
(E))/Lé;atsi)on of employment 1 o5 8 6
SPO% (b) 9 100 98 1
SPO% () 91 97 95 1
SBP mmHg (b) 90 151 124 12
SBP mmHg (a) 115 151 136 9
DBP mmHg (b) 50 95 78 10
DBP mmHg (a) 70 100 86 8
T(°C’ (b) 361 371 36.7 0.3
T(°C) (a) 36.7 376 37.1 0.2
HPR beats/min (b) 56 110 81 10
HPR beats/ min (a) 68 120 20 9

TABLE4: Min,Max, Mean,and S.D. valuesof studied vari-
ablesfor selected nursesin Rafidiagover nmental hospital
(H) at night shift (9 p.m—-4a.m)

Rafedia Governmental Hospital (H,) At average L1 (1700 L ux)

Variables Min  Max Mean SD
Age (years) 21 58 31 9
zégart; )on of employment 1 o5 7 7
SPO,% (b) 93 100 97 2
SPO,% (@) 92 98 94 1
SBP mmHg (b) 90 150 127 13
SBP mmHg (a) 105 151 139 10
DBP mmHg (b) 52 93 81 10
DBP mmHg (a) 63 96 89 9
T (°C) (b) 360 376 36.8 04
T(°C) (a) 36.2 376 374 0.3
HPR beats /min (b) 63 112 83 12
HPR beats/ min (a) 67 120 93 13

TABLE 5: Min, Max, Mean, and S.D. values of studied
variablesfor selected nursesin Union Hospital(H,) at day

shift (2p.m-9p.m)

Union Hospital (H,) At average L1 (220 L ux)

Variables Min Max Mean SD
Age (years) 21 50 31 8
Duration of employment (years) 1 25 7 6
SPO»% (b) 95 100 98 1
SPO,% (a) 93 98 96 1
SBP mmHg (b) 110 141 116 10
SBP mmHg (a) 112 145 122 9

ESAIJ, 8(12) 2013

Union Hospital (H,) At average L1 (220 L ux)

Variables Min M ax Mean SD
DBP mmHg (b) 55 89 72
DBP mmHg (a) 66 93 78
T (°C) (b) 355 37.1 36.2 0.4
T(°C) (a) 36.0 37.2 36.3 0.3
HPR beats /min (b) 59 104 75 12
HPR beats/ min (a) 65 110 80 13

TABLE 6: Min, Max, Mean, and S.D. values of studied
variablesfor selected nursesin Union hospital (H,) at night

shift (9p.m-4a.m)

Union Hospital (H,) At average L1 (500 L ux)

Variables Min Max Mean SD
Age (years) 21 50 31 8
Duration of employment (years) 1 25 7 6
SPO,% (b) 93 100 97 2
SPO,% (a) 91 98 95 1
SBP mmHg (b) 110 145 119 10
SBP mmHg (a) 112 150 126 9
DBP mmHg (b) 65 90 75 7
DBP mmHg (a) 70 95 82
T(°C) (b) 355 372 365 04
T(°C) (9 360 373 367 03
HPR beats /min (b) 59 110 7 14
HPR beats/ min (a) 65 112 84 14

TABLE 7: Net changeof blood oxygen saturation, pulserate,
and blood pressure(systolicand diastalic) beforeand after
exposuretolight intensity for all nursesat day shift (2p.m-

9p.m)

Differences between means Hy H, Hj Hy
SPO,% 295 230 221 164
S.B.P mmHg 11.62 949 7.62 6.02
D.B.P mmHg 792 664 6.10 5.96
T(OC) 043 040 033 0.10
H.P.R beats/min 9.16 6.63 6.00 5.16

TABLE 8: Net changeof blood oxygen satur ation, pulserate,
and blood pressure(systolicand diastalic) beforeand after
exposuretolight intendty for all nursesat night shift (9 p.m

—4am)

Differences between means  H; H», Hs Hy
SPO% 3.00 242 230 181
S.B.P mmHg 12.07 10.66 8.11 7.32
D.B.P mmHg 801 7.77 7.60 6.85
T(°C) 050 0.42 0.36 0.21
H.P.R beats/min 990 7.88 7.00 6.85
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TABLE 9: Paired samplecorrdation of all gudied variables
before (b) and after (a) exposureto light intensitiesfor all
selected nursesin all hospitals

paired variables Correlation Pearson  Sig-P- value

LI (Lux) and SPO, % (b) 0.957 0.043

LI (Lux) and SPO, % (a) 0.980 0.020

LI (Lux) and SBPmmHg (a) 0.989 0.011

LI (Lux) and SBP mmHg (b) 0.927 0.073

LI (Lux) and DBP mmHg (b) 0.981 0.019

LI (Lux) and DBP mmHg (a) 0.985 0.015

LI (Lux) and T ©C) (b) 0.895 0.004

LI (Lux) and T ©C) (a) 0.990 0.010

LI (Lux) and HPR beats/min (b) 0.966 0.034

LI (Lux) and HPR beats/min (a) 0.988 0.012
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DISCUSSION

Effectsof thelight intensity on al parametersin
night shift were more than in day shift asshownin
TABLES 3-8. Theresults of thisstudy arein agree-
ment with other studieswhich support that exposure
tolightintensity leadsto increase bl ood pressure Pandi
et all®,

The behavior of heart pul se rate as a dependent
variableshowed acontinuousincreasewiththeincrease
of light intengity at day shift, and at night shift. Thisisin
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good agreement with the study conducted by Peng et
a2,

Thereisadecreasein blood oxygen saturationwith
theincrease of light intensity. That wasthecaseinall
hospitals, for dl nursesand employment periods. It was
clear that theincrement in blood oxygen saturationis
morefor older nursesthan for younger nursesand a'so
those newly employed nurseswerelessaffected by light
intensity than their mates of higher employment peri-
ods. The measurementsfor temperature showed that
thereisanincreasein temperature with anincrease of
light intensity. That wasthecaseinal hospitas, for al
nurses and employment periods. Theincrement intem-
peratureismorefor older nursesthan for younger nurses.
Those newly employed nursesarelessaffected by light
intensity than their mates of higher employment peri-
ods. This agrees with the study conducted
byZamanianet al®. Theeffect of light intensity onfe-
maleisfound to bemorethanon mae.

REFERENCES

[1] JPeter; FundamentalscollegephysicsWm.C.Brown
Publishers, Edition, 738 (1995).

[2] A.Guyton; Medica physiology, W.B.Saunders
Company, Edition, 927- 928 (2000).

[3] OSHA; electronic publication at.http://www. osha.
Gov /index .html, (2011).

[4] V.Sarwate; Eleactromagntaic field and waves,
Wiley Eastern, Edition, (1993).

[5] E.T.Yeh; NursingAssistant Fundamentals, Mc.Hill,
(2007).

[6] K.Hossein; TheRoleof Bright Light during Night
Work on Stress and Health Status of Shift Work
Nurses, Iranian Occupational Health Association,
(2009).

[7] S.Pandi-Perumal, V.Sirnivasan, G.Maestroni,
D.Gardinali, B.Poeggleler, R.Hardeland; Melato-
nin Nature Most Versatile Biological Signal FEBS,
273(13), 2813-38 (2006).

[8] GJoshua; Room light before Bedtime May impact
sleep Quality, blood pressure and Diabetes Risk,
JCEM, (2011).

[9] A.F.Hayajneh; Effect of Night Shift on Nurses
Working in Intensive Care Unitsat Jordan Univer-
sity Hospital Euro Journals, 23(1), 70-86 (2008).

[10] In —=Young Yoon, Do-Un Jeong, Ki-Bum Kwon,
Sang-BumKang, and Byoung-Gun song; Bright light

e Snoivonmental Science
A ndian ﬂowumé



466

Current Research Poper

exposure atnight and light attenuati oninthe morning
improve adaptation of nightshift workers, Journal
sleep, 25(3), 351-356 (2002).

[11] I.Mcintyre, T.Norman, GBurrowes, S.Armstrong,
Human Melatonin Suppression by light isIntensity
Dependent, Journal of pineal Res., 6(2), 149-156
(1989).

[12] N.H.Peng, H.C.Mao, Y.C.Chen, Y.C.Chang; Ef-
fect of Light Intensity on the Physiol ogical Param-
eters of the Premature Infant, Pub.Med., 9(3), 43-
333 (2001).

[13] A.Schutz; What is oxygen saturation, science, 281,
664 (1982).

[14] K.Michadl; Acute hyperoxiapreventsarteriovenous
intrapulmonary shunting during submaximal exer-
cise in healthy humans, FASEB J, 21(6), 1438
(2007).

[15] WHO; Hypertension fact sheet, Department of
Sustainable Development and Healthy Environ-
ments, (2011).

[16] A.H.Richard; Biochemistry, 4" Edition, North
American, Lippincott Williamsand Wilkins pub, 93—
95 (2005).

[17] R.E.Westfal, GR.Pesola, H.R.Pesola, M.J.Nelson;
The normal differencein bilateral indirect BP re-
cordings in normotensive individuals, American
Journal of Emergency Medicine, 19(1), 5-43
(2001).

[18] Elert, Glenn; Temperature of a Healthy Human
(Body Temperature).The Physics Fact book, Re-
trieved, 08-22 (2007).

[19] W.G.Cochran; Sampling techniques, 3¢ Edition,
New York Willy and son publication, (1997).

The effects of light intensity on day and night shift nurses’ health performance

ESAIJ, 8(12) 2013

[20] M.M.Abdel-Ali, I.R.Abdel-Raziq, Z.N.Qamhieh;
Noise Pollution in Factories in Nablus City,
ActaAcustica, 89, 913-916 (2003).

[21] I.R.Abdel-Razig, M.S.Ali-Shtayeh, H.R.Abdel-
Raziq; Effects of noisepollution onArterial Blood
Pressure, Pulse Rate and Hearing Threshold in
School Children, Pakistan Journal of Applied Sci-
ence, 3, 717-723 (2003).

[22] Z.N.Qamhieh, M.Suh, |.R.Abdelraziq; Measurment
of noise pollution in the community of Arraba,
AcusticaActaAcustica, 86, 376-378 (2000).

[23] R.M.Sadeq, Z.N.Qamhieh, |.R.Abdelraziq; Effect
of noise pallution on arterial blood pressureand heart
pulse rate of workers in the hospitals of Nablus
City-West Bank, J.Med.ci., 1-4 (2012).

[24] DanaN.lbrahim, Zaid N.Qamhieh, Isssm R.Abdel-
Raziq; Health Effects of Occupational Noise Ex-
posureinthe Range (90-110) dB (A) Especially on
Blood Oxygen Saturation of Workers in Selected
Industrial Plants, Environmental Science: AnIndian
Journal, Accepted for publication, (2013).

[25] S.R.Pandi-Perumal, V.Srinivasan, GJ.M.Maestroni,
D.PCardinali, B.Poeggeler, R.Hardeland; Melato-
nin Nature’s most versatile biological signal, FEBS
Journal, 273(13), 2813-2838 (2006).

[26] Z.Zamanian, H.Kakooei, S.M.T. Ayattollahi,
M .Dehghani; Effect of Bright Light on Shift Work
Nursesin Hospitals”, Pakistan Journal of Biologi-
cal Sciences, 13, 431-436 (2010).

Snoivonmental Science
A Jndian ﬂo«/md



