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I 
I. INTRODUCTION 

Studies on the circadian variations in the physiology 

of shift workers may give more information about the 

fluctuations in the physiology of human subjects with spe:ial 

reference to their body temperature. This study could be done 

in CoLLidL1Ofl to the type of nature of wock schedule 

and its environmental influence. 

Much work has not been done regarding circa5ian 

variations of the body temperature in shift workers although 

other aspects like plasma, cholesterol and blood pressure 

in vegetarians have been undertaken in normal work schedule 

human subjects. 

Industry, military and para-military agencies and 

the medical profession often work on a 24-hour basis. In an 

attempt at fair employment tactics, they routinely alteriate 

their personnel between the day time and night :ime 

workshifts. At the onset of one of these changes, the 

employees are abruptly subjected to at least an 8-hour pIiase 

change from their normal working schedule. As far as t -ieir 

body temperature rhythms are concerned, this treatment can 

be transporting them to the day shift; after a sufficien: 

number of days on the new schedule, their rhythms woulf be 

expected to shift appropriately. 

This lack of adjustment apparently stems from two 



facts; (i) most employees take atleast 2 days off work each 

\eek, during which they return to their old sleeping patterns 

so as to rejoin the rest of the world's social activities 

and (ii) as is especially true of nurses working in night 

shift, there are always opportunities for disrupting this 

altered pattern to join in the social life of the day-shift 

crowd at the expense of a little loss of sleep. These 

variations of the routine are sufficient to prevent the 

biological clock from completing a complete phase shift. Since 

these people's rhythms do not adjust, the performance of most 

night-shift crew is usually worse than on the day shift. In 

jobs that require little talent, effort, or concentraticr.;  

the reduced efficiency is tolerable. In other jobs, where 

precision construction, a patient's life, or natiora 

security are involved, it is definitely worthwhile takirg 

an employee's rhythm into account. 

The external factors which influence the biologics_ 

clock and to which adaptation can occur,are called 

zeitgebers. In the caso of human beings social contact i 

probably important as a zeitgeber. A sudden shift of the 

zeitebers phase, usually takes several periods fo the 

organisms to become re-entrained and to again reach a 

constant, phase-angle difference. Experiments with human 

subjects have some peculiarities due to man's conscious 

judgement of conditions and his ability to change his phase-

relationship to zeitgeLers aL will. when an IdiviUual takes 

up shift work he is exposed to a considerable phase shift. 

The difficulties of adaptation to this shift is 1rgey 

dependent on the strength of the zeitgeber. 
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Rhythmicity is characteristic of nature. There is 

no component of nature that does not follow a particular 

rhythm. "Every component of the universe from an electron 

to a galaxy is continuously in motion and this movetreot 

cannot proceed for ever in the same direction sooner or later 

the movement must complete a cycle or stop and return in the 

opposite direction". (Cloudsley Thompson, J.L., 1073). 

Therefore a cyclic or rhythmic periodicity is characteristic 

of the systems in universe, both mechanical as well as 

biological organisms have been and are in constant 

interactions. With their environment and therefore with 

na:ur. iuce, it follows that ac an evolutionary adaptation 

to life in a rhythmic environment most of their physiological 

as well as behavioural processes also come to follow a 

rhythmic pattern. 

Rhythmicity is observed in human species too. To 

mention a few, the rapid oscillations in the muscles of 

heart, lungs, dicurnal  rhythm and so on. Life itself is a 

single rhythm or cycle encomposing several smaller rhythms 

of varying duration such as daily rhythms (Circadian), 

monthly rhythms and yearly rhythms (Circanrival). 

When the internal rhythms ("biological clocks") of 

men are disturbed, by shift work, the result is 

physiological disturbances like lowered performance. It would 

be natural to assume that external cues e.g. night /cay 

alternations or changes in social life were triggering the 
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rhythmic physiological functions of the body. These in turn 

would then control the accuracy with which a mental task was 

solved. However, the problem is not that simple and one must 

abandon the hypothesis that the rhythmic body functions are 

only governed by factors outside the body. It turns out that 

many rhythms in the human body are internal or endogenous 

rhythms. 

The term "Body temperature" refers to the temperature 

of the deeper structures (e.g. viscers, liver, brain); T h e 

skin usually has a lower temperature than the depths of the 

body. This provides a temperature gradient which leads to 

heat loss from the depths to the surface of the body and 

thence from the surtace to the environweriL. In hot countries 

these temperature gradients may be reversed. 

In mammals, the regulation of a relatively constant 

body temperature over a wide range of environmental 

corldiLiOtLS demands a complex interplay among all heat gafn 

and heat loss mechanisms.Nechanisms in the defence against 

cold include (a) heat produced by muscular shivering, 

exercise or other exothermic biochemical reactions which 

elevate basal metabolic rate and (b) heat conserved by 

cutaneous vasoconstriction or by growth of hair or for leading 

to increase in peripheral insulation. Defence mechanisms 

against heat incliicle (a) increase in heat loss by sweating, 

panting or salivation, as well as bya rise in extracellular 

fluid volume and incutaneous blood flow, with attendant 
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increase in peripheral thermal conductance, and (b) 1ower1n9 

of metabolic heat production. In addition to these 

physiologic and metabolic acijustutents, it is now generally 

recognized that behavioural thermo-regulation is of equal 

or of greater importance in defense against heat and cold 

in most mammals, especially in man. 

Organisms consist of elaborately and precisely 

regulated exchanges of energy and materials between the self-

sustaining chemical systems and the environment. Si"--

temperature affects chemical reaction rates profoundly and 

because most organismic responses involve chemical 

transactions, it is evident that temperature is a major 

parameter in virtually all biological activities. It is 

evident that temperature is an indispensable factor in 

biology, and an examination of the human body temperature 

offers a biologist many insights. Body temperature has 

therefore been of interest to many workers. Hence, the 

present study is focussed towards the circadian variations 

of the body temperature in shift workers. 
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II.- REVIEW OF LITERATURE 

II. (i) CIRCADIAN RHYTHM IN BODY TEMPERATURE (HUMAN) 

In the natural habitat,daily rhythms are strictly 

24 hours in length; they are "locked", or "entrained", o 

this frequency mainly by the daily light-dark cycles 

generated by the rotation of the earth on its axis. when 

plants and animals are brought into the laboratory where 

light and temperature cycles are precluded (called constari: 

conditions.)i  the rhythms often persist, but the periods 

usually become slightly longer or shorter than 24 hours 

when it was eventually recognized that this change in 

period length almost always took place in organisms brought 

into the laboratory, the property was described with a name 

- it was called circadian (circa, about; diem, dayt - an), 

ie., rhythms about a day in length. Rhythmicity is 

characteristic of nature. (Thomas Hardy, 1970). 

The terms "rhythm", "cycle" and "periodiciy" 

have in the past, been applied somewhat indiscriminately 

to various recurring phenomena and events, (Kleitman, 

1949). He has attempted to bring order from chaos by 

restricting "rhythm" to regularly recurring quantitative 

changes in some variable biological process, whether it 

takes place in a cell, tissue, organ, organism cr 

population. He applies the term "cycle" to repetitive 
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series of events or to successive changes of state, either 

qualitative or quantitative in nature. 

Rhythmic phenomena has been subdivided into two 

main categories (Park, 1940, 1941a). They are "Exogenous" 

rhythms that are direct responses to physical changes in 

the emvironment and those that do not persist when conditions 

are kept constant and "endogenous" rhythms which continue, 

at any rate for a time, under constant conditions. He 

suggests that the majority of species in their natural 

environment appear to show a combination of both types 

and such rhythms he designates "composite". He further 

subdivides "endogenous" rhythms into "inherent" 

(i.e. genetical) and "habitual" ones, but (Calhoun, 1944) 

considers all diurnal "endogenous" rhythms to be of tie 

latter category. He claims, "the genetical determination 

of 24-hour periodicity has in no case been demonstrated. 

Rhythmic ity is observed in human species too. To 

mention a few, the rapid oscillations in the muscles of 

heart, lungs, diurnal rhythm of sleep activit!, 

temperature rhythm and so on (Aschoff, 1965). oesinophil 

content of blood, electrolyte content, melotonin content 

and excretion vary in a rhythmic pattern, circannul 

rhythm in the urinary excertion of 17 ketosteroids h as 

been discovered by (Helberg et al, 1971) following 15 

years of study in the Excretory pattern of a normal male. 



Life itself is a single rhythm or cycle, 

encomposing several smaller rhythms of varying duration 

such as daily rhythms (Circadian); monthly rhythms and 

yearly rhythms (Circannual). Rhythmicity is a feature 

of many a biochemical process, physiological functions 

and behavioural aspects of living organisms. To cite a 

few examples of the latest additions, rhythm of change 

in the composition of blood occurs in man and other 

animals (Pitts, 1943) described a diurnal rhythm in the 

blood sugar in white rats. 

(a) TEMPERATURE AND PERFORMANCE RHYTHMS : 

That the human body does not maintain an even 

98.6° F temperature, throughout the day. A regular 24- 

hour variation, has been known since the middle of the 

century. A British army physician (John Davry, 1858) was 

one of the first Lu descLibe such a rythm atter using 

himself as an experimental subject. He made observations 

on himself daily, for nearly 8 months, and found that tho 

temperature vascillated normally from a low in the small 

hours of the morning to a high, usually in the late 

afternoon and early evening. 

Repetitive studies during the next century 

verified Davy's early findings many times. Now it is 

common knowledge that the rhythm becomes first noticeable 

at an age of 4-5 weeks and, depending on age, describes 



a curve, vascillating approximately between 97.20  and 

98.35°F, during a 24-hour period. Consequently, an afternoon 

temperature of 99°F does not necessarily mean that one is 

slightly feverish, though it does it recorded on waking. 

Human Body-temperature depends on the balance 

between heat production in internal tissues and heat loss 

from the skin. Therefore, it was only logical for many early 

human physiologists to explain the rhythmic change they 

observed-without resource to experimental verification-as 

an axiomatic consequence of muscular activity, digestion of 

food stuffs, and maintenance metabolism (all heat-producing 

process) during the waking hours, alternating with a lack 

of these and bed rest during the night. In one study, two 

men regulated their living schedules to 21-hour "days" and 

later 28-hour "days", each for 6 weeks, while trying to 

participate in university activities whenever the times of 

sleep and activity permitted. Between these 2 experiments 

they lived normal 24-hour days for six weeks. One of the 

subjects, the younger of the two, easily adopted to both the 

21 - and 28 - hour routines within a week's time. Curiously ,  

as his day length increased, the mean amplitude of the 

temperature curve also increased from 1.21°, to 1.66°, to 

1.75°F for the 21-, 24- and 28-hour days, respectively 

(John D.Palmer, 1976). 
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(b) REGULATION OF BODY TEMPERATURE IN MAN 

Man is homeothermal, i.e., he maintains his by 

temperature constant despite the changes in his environmen:al 

temperature. The temperature of the organisin. as a whoLe, 

depends upon the rate of heat production and heat loss. It 

is clear therefore that the various organs must h a v e 

different temperatures. The liver which lies deep in :he 

body and gives off heat in large amounts, has the high2st 

temperature in man (37.8°  to 38°C) while the temperature of 

the skin is much lower (29.5° to 33.9°C) on areas covered 

by clothes. This indicates that the body temperature does 

not remain constant, but fluctuates during the day wit1iin 

0.5° to 0.7°C reading highest between 16:00 and 18:00 hoirs 

and lowest between 3:00 and 4:00. The variations depend uJcn 

the way of life, rest and sleep. Sleep causes a fall in 

temperature. 

The diurnal variations in individuals who work at 

bight for long periods may therefore be the opposite of those 

mentioned above with a high external temerature. The scm 

vessels become dilated and warm blood flows to the skin, 

raising its temperature and so increasing radiation and heat 

convection. The most important heat regulating centre is 

a section inside the brain, located just above the pitu:tary 

gland, called 'the hypothalamus'. Some of the cells in 'the 

hypothalamus' control the production of heat in the body 

tissues while another group of cells controls heat losE. 

This control springs in response to the heat brought to the 

brain by the blood as well as to the nerve impulses from the 

temperature receptors in the skin. 
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A diurnal variation of 1.5 C may occur in any 

normal person. The possible extent of the "tolerated' 

diurnal variation is not always fully appreciated as it is 

very unusual to take records at frequent intervals, dur:ng 

the night, in normal persons. It is commonly at the 

inconvenient hours of 2-6 a.m. that the minimum temperatures 

are observable. As the mouth temperature rises, the puse 

rate increases, and vice versa. The normal temperature r_se 

during the day is due to increased heat production f:om 

muscular activity and metabolism of food. During sleep The 

body temp rature falls, partly because of bodily inactivity 

but also because of less perfect temperature requalatiJrL. 

When a healthy man is kept in bed the uuLtutai type of diurai 

temperature variation takes place, but the evening maxiTum 

is not so high. 

A reversal of the ordinary daily routine, e.g., 

on going to night work, ultimately reverses the temperature 

curve. This does not occur during the first night, for at 

the hour of the usual minimum (e.g., 3 - 4 a.m.) there i. 

an imperative desire to sleep. After a few days, 

acclimatization takes place and sleepiness passes oft 

(Samson Wright, 1971). 

The temperature regulating system consists of two 

major functional divisions; (a) a quick reacting system. 

characterized as a neutral net with time cortstants of 
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seconds or minutes, and (b) a slowreacting neuroendocrine 

system with time constants of minutes or hours (Carlson,L.D. 

1973). The two systems have important interactions, both 

centrally and peripherally, in subserving thermo-regulation. 

In the neural net!  skin receptors for warmth and 'cocith' 

(u. Mitcriell, Bligh, J., Moore R.1942)are projected by sensory 

fibers in the lateral spinal thalamic tract to synaptic 

relays in the reticular system of the medulla and thnco 

to the posterolateral ventromedial nuclei of the thalamus. 

Projection to cortical areas presumably mediates COnSCiouS 

thermal sensations. 

Thermal receptors exist also in the spinal :ord 

(Hammel, Jessen, C., Simon, E. Iriki, M.1971), veifls 

(Hammel, H.T. 1968), and the abdominal viscera (Adair, .R. 

1971, Hammel, H.T. 1968, Rawson, R.O., Quick, K.P. 1972). 

Both surface and deep body receptors are presumed to connect 

functionally with the preoptic anterior and poste:ior 

hypothalamus thermoregulating centres. Although specitic 

pathways have not been identified, the ascending 

noradrenergic tracts connecting the brain stem with th 

hypothalamus may transmit the thermal sensory input. 

(Ungerstedt, U. 1971). 

(c) BIOLOGICAL CLOCKS AND SHIFT WORK 

The fact tiat people have internal clocks has long 

been subjectively appreciated but has received little 

serious study until recently. The most clear-cut rhythms 

are our daily cycles. In a number of studies on people 
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living under constant condiions iri caves or iii isolated 

bunkers, it has usually been found that the length of the 

free-running sleep-awake rhythm is longer than 24 hours, 

averaging 24 hours and 42 minutes. One man, even though he 

had his wristwatch, found it impossible to stay on the 

outside schedule. 

Perhaps the most familiar and well 
TJ 

studied 

circadian rhythm is that of body temperature. Certain 

physiological functions are linked to human circaiafl 

rhythms. For example, human teeth are least sensitive durini 

the day. It is true - and not just a complaint of fatner.-

and doctors - that more babies are born in the hours betwuc 
ri 

midnight and 8.00 A.M. than at other times of the Jay. 

Temperature is lowest in the haurs just before waKin), 

gradually rising during the day until it reaches a peak, 

around 7.00 or 8.00 P.M. that is usually more than 1 V 

higher. Such daily temperature rhythms persist even when 

one has a fever. The rhythm, most closely correlated with 

temperature, is very slow. For each 
10 F increase in body 

temperature, the heart beat rate increases by about ren 

beats per minute. 

Biological clocks are temperature independenti 

giving the same cyclic periods over a wide temperatuC 

range. This property is essential for a good clock but is 

uncommon in biological systems. Most metabolic reactions 

- like all chemical reactions - 
are doubled or tripled for 
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a temperature increase of 10 C. Even physical processes sich 

as diffusion speed up as the temperature rises. It living 

clocks are indeed keeping time by a purely biological 

process, it must be one that uniquely compensates for 

temperature changes. 

When the internal rhythms ("biological clocks') 

of man are disturbcd, e.g. by shift work or jet flight 

across time zones, the result is physiological disturbances 

and lowered performance. Man rhythmic biological functions 

can easily be found and recorded. Everyone has experienced 

the rhythmic body temperature fluctuations from day to 

night.During the years 1912-1931, some 175000 meter readings 

were made by three-shift workers every hour of the day at 

gasworks in Sweden. The example given shows that it .3 

important to study such daily fluctuations in mar 

behaviour for economic-industrial reasons. But a study 

motivated also from medical points of view. It would b 

natural to assume that external cues, e.g. night/day 

alternations or changes in social life, were triggering th? 

rhythmic physiological functions of the body. These in turi 

would have thenhad a controlon the accuracy with which a mental 

task was solved. However, the problem is not that simp 

and one must abandon the hypothesis that the rhythmic body 

functions are only governed by factors outside the body. 

It turns out that many rhythms in the human body ar2 

internal or 'endogenous' rhythms.The rhythmic functions of 

the body are not only regulated by factors outside the body 



15 

but also continue under absolutely constant conditions. The 

activity and temprMure rhyt- hms in man, nndr free running 

conditions, show an average of 25.0 hours value (±0.6 hours) 

(R.Vever,1971). 

The expression "biological clocks" reminds us of 

the fact that rhythmic functions in biological organisms 

are used as time-measuring devices. The term is also 

suggestive from another point of view: the rhythmic 

functions of man which we can relatively and easily record 

are only the "hands" of the clocks - while the mechanisms 

of the "wheels" still remain unclarified. (E.Bunnirig,1973). 

A temperature rhythm with a period of 25 hours, under free 

running conditions, normally changes to exactly 24 hours 

when the subject lives in and is adjusted to the society 

with all its rigit 24 hour rhythms. This adaptation of the 

period of the biological clock to that of the external 

rhythm is 'entrainment'. The external factors that influence 

the biological clocks and to which adaptation can occur are 

called 'zeitgebers'. In the case of human beings, social 

contact is probably important as a zeitgeber. A sudden phase 

change of the Zeitgeber - a simple example would be if one 

changes day to night and vice versa - does not result in 

an immediate analogous phase change of the biological clock. 

On the contrary, it may take several days under which the 



16 

clock, and thus also the physiological functions which it 

governs, gradually adapt to the new conditons. 

In shift work, the phase of the work period is 

altered wiLh respect to the biological clock. Shift work 

involves great changes in the zeitgeber: the social 

situation, possibilities to watch TV etc. since the shift 

worker seldom wants to adjust completely to the reversed 

rhythm. When an individual takes up shift work he is exposed 

to a considerable phase shift. The night worker has to 

battle strongly opposing zeitgebers in the surroundiflg 

society and adaptation often proves difficult. If the change 

between day and night work occurs frequently (e.g. rotatij 

shift work) and the process of adaptation has to be met 

several times each month, one could anticipate that tie 

difficulties of adaptation to night shift will be higher 

than the permanent night worker. 

Work on the night shift causes tendencies towards 

inversion of the body temperature rhythm of the worker (R.B. 

GIBSON, 1905, R.Wever 1966). These results are, however, 

not undisputable and other authors (F.H. Bonjer 1960, J. 

Rutenfranz, 1970) have not obtained any inversion. 

Investigations which include other bodily functions tnan 

temperature are very sparse. (Conroy et al, 1970) showed 

that the 11 - hydroxycorticosteroid rhythm was phase shifted 

in continous night work, while workers on rotating shifts 

were no different from day workers. In some cases, therewas 
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no circadian variation at all. In another study, the same 

authors found that the excretion of potassium was lowest 

during sleep irrespective of work hours, while the diuresis 

was often higher during day sleep than during night sleep. 

In short, it appears that the reaction of 

circadian rhythms to shift work is not one of inversion, 

but one of half-way inversion. (R.T. WL Conroy, Al Elliott 

& J.N. Mills 1970) (Burckhardt and Kayser, 1947) studied 

the rectal temperature in a 27 - year old microcephalic 

before and. after inversion of the light - dark cycle in a 

well - isolated room. From this, it could be inferred that 

attempts to shift human circadian rhythms will be more 

successful, the better the subject is isolated from the 

social environment. This was already known to (Lindhard, 

1917). He explains that earlier attempts to reverse the 

rhythm have failed because of insutticient isolation, and 

who clearly states: "one cannot disconnect the individual 

from society; so long as the latter follows a fixed 

rotation, the single individual will consciously or 

unconsciously, tend towards the same mode of life". It is 

for this reason that night-workers in their rhythms usually 

keep a phase-relationship to local time similar to that of 

day-workers, especially if they are off duty on week ends. 

If night work is done continuously without interruptions, 

at week ends, and if contacts with the social environment 
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are limited, the rhythm of body temperature can be shit€d 

more drastically and may even be reversed, although with 

a smaller amplitude (Coiquhoun et al, 1968 & 1969). 

In view of the multiplicity of rhythms within tle 

organism, and in view of the possibility of their mutual 

independence, one could also expect differences in the 

rigidity against shifting in different functions. Accordirg 

to (Perkoff et al., 1959) 5 days after an 8 - h delay ci 

sleep time (onset of sleep shifted from midnight to 08) 

various degrees of shifts are accomplished for serum FE, 

plasma 17-OHCS and oral temperature. According to Lanua 

and Marottoa, 1974, 7 days of a reversal sleep schedule does 

not seem to be enough to completely shift plasma cortisci, 

calcium and magnesium. 



Materials and Methods 
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III .MATERLALS AND METHODS 

111.1 CHOICE AND SELECTION OF SUBJECTS 

Experiments with human subjects, compared to 

animal experimentS are complicated by the fact that rr.n 

can willfully change his phase-relationship to the 

zeitgebers. Further, social zeitgebers are more relevant 

for a man than for animals and seem to play a dominant roLe 

in comparison to physical zeitgebers. His emotional 

vagaries easily and routinely disrupt normal physiological 

patterns; and it can be especially perplexing to an 

experimenter if a psychosomatic upset occurs in the midce 

of a long set of observations. 

Selection of the shift worker could be justified 

by the following reasons. 

When an individual takes up shift work ie is 

exposed to a considerable phase shift. The difficulty of 

adaptation to this shift is largely dependent oi the 

strength of the zeitgeber. As was mentioned, the night 

worker has to battle strongly, opposing zeitgebers in The 

surrounding society, and adaptation often proves difficult. 

If the change between day and night work occurs frequetly 

(eg. rotating shift work) then the process of adaptation 

has to be met several times each month. One culd 

anticipate that the difficulties of adaptation to night 

shift will be higher compared with that of the permanent 

night. worker. 
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111.2 EXPERIMENTAL SET UP 

Two groups of shift workers, both male and female 

were selected within the age group of 25-45 years. Among 

the two groups, one group of male and female subjects were 

selected from an industry. And the other group of male and 

female subjects were selected from an hospital. The number 

of subjects and the parameters on which the observation was 

made are as follows: 

Si. 
No. 

Item Group Nature of 
work 

Number of 
subjects/ 
sex/used 

Male Female 

Parameters observed 
for the control and 
experimental groups 

A) Control - Control— 10 10 a) Body temerature 
Normal Rhythm 

(Every one hour) 

B) Experiment I Industry 10 10 b) Blood pressure 

C) Experiment II [-lospital 10 10  Blood sugar 
(Random) 

 Blood cholesterol 

 Haemoglobin 

 Totdl pLoLLiL 

 Albumin 

 Globulin 

 Bilirubin 

 SGOT 

 SGPT 

1) Serum alkaline 
phosphatase 

 In urine urea and 

 Creatinine 
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The body temperature rhythm was observed 

continuously for every one hour, whereas the biocheiuical 

parameters were observed only once, in the day and night 

shift schedule. 

111.3 SITE OF MEASUREMENT 

For the study of rhythm, the temperature measured 

must represent the thermal state of the body. Since, 

measurement of rectal temperature over a few days in often 

restricted by the daily routine, and is also very 

inconvenient, especialily when it is to be recorded with 

a clinica]. thermometer oral temperature has been recorded 

in this work. This is the best alternative for the rectal 

temperature. 

111.4 THERMOMETER USED 

The mercury in glass clinical thermometer 

(Fahrenheit) was used and temperature was measured by 

placing the thermometer under the tongue The thermometer 

was held in position for two minutes and the same 

thermometer was used throughout the experiment to minimise 

any instrumental error that may occur with change D f 

thermometers. The thermometer was cleaned after every 

recording. 
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111.5 TIME AND INTERVAL OF MEASUREMENT OF THE BODY 

TEMPERATURE 

The body temberature readings were recorded for 

every one hour continuously for 24 hours for each of the 

groups namely the control and the experimental groups. The 

observation was carried on for a period of about 7 day-- for 

each group. The temperature readings were recorded from 

06.00 A.M. of the first day to 06.00 A.M. of the next day 

which C3vers 24 hours a day, and completes one cycle. In 

order to observe even the slight oscillations, occuring each 

hour, the temperature was recorded for every one hour 

continuously for 24-hours. The start of the day shift was 

from 06.00 to 18.00 hours, whereas for night shift it was 

from 18.00 to 06.00 hours. 

Graphs are drawn to depict the circadian rhythm 

by taking the mean value of all observations for a 

particular time (hourwise), and also daywise for the control 

and the experimental groups. 

In the course of this study, an attempt was nade 

to observe certain Biochcrnical Factors too and they are as 

follows. 
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III. 6 BIOCHEMICAL ASPECTS 

Blood Pressure 

Blood pressure was always measured in (mm Ag) 

because the mercury manometer has been used as the standard 

reference for measuring blood pressure throughout The 

history of physiology and as the systolic and diastolic 

fluctuations occur too rapidly to be registered accurately 

by a mercury manometer. 

Estimation of Glucose 

(GOD/POD Method) 

Principle 

Glucose is oxidised by the enzyme glucose oxidase 

(GOD) to give D-gluconic acid and hydrogen peroxide. 

[-lydrogen peroxide in presence of enzyme peroxidase (POD) 

oxidises phenol which combines with 4 - aminoantipyrine to 

produce a red colored quinorieimine dye. The intensity of 

the color developed is proportional to glucose concentration 

in the sample. 

D - Glucose + H  2  0 + 02_
GOD 
 D - gluconic acid + 

I12 02 + 4 - Aminoantiphrine + 

POD 
Phenol Red Quinoneiminedye + H 

 2 
 0 



24 

Estimation of Serum Cholesterol Total 

(Wybenga Pileggi Method) 

Principle 

Both free and esterefied cholesterol reacts with 

hot ethyl acetate and sulphuric acid in the presence of 

ferric iron to give a purple coloured complex. This is 

measured at 520- 540 nm. (Green Filter). 

Estimation of Haemoglobin 

(Cyahmethemoglobin method) 

Principle 

The blood haemoglobin is treated with Draokin's 

solution. Ferricyanide from Drabkin's solution converts 

haemoglobin to methemogiobin which is further converted to 

cyanmethemoglobin by the action of cyanide. The 

cyanmethemoQiobin has an absorbance which is proportional 

to the haemoglobin concentration. 

Estimation of Total Protein and Albumin 

(Biuret and BCGDYE binding method) 

Principle 

Proteins bound with copper ions in an alkaline 

medium of the Biuret Reagent and produce a purple coloured 

complex; it's absorbance is proportional to the protein 

concentration. Albumin in buffered medium binds with 
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Bromocresol green (BCG) and produces a green colour whose 

absorbance is proportional to the Albumin concentration. 

Globulins gm% was estimated by 

Total Proteins in gm% - Albumin in gm% 

Estimation of Bilirubin 

(Modified Jendrassik & Grof Method) 

Principle 

Bilirubin reacts with diazotized sulfanilic acid 

in acidic medium to form azobilirubin, a purple coloured 

complex substance whose absorbance is proportional to 

bilirubin concentration. Direct bilirubin being water 

soluble is allowed to react with diazotized sulfanilic acid 

in the absence of an activator, while for total bilirubin, 

(Direct & indirect) the diazotization is carried out in the 

presence of an activator. 

Estimation of (ASAT) Aspartate Amino Transferase (SGOT) 

(DNPH Method) 

Principle 

Asparate aminotransferase catalyses the following 

reaction. 

L - Aspartate Oxaloacetate 

+ GOT
+ 

 

OXO - 2. glutarate L - glutamate 



GOT activity is shown by the quantity of 

oxaloacetate formed. This keto acid may be assayed by the 

formation of 2, 4 - dinitrophenyl hydrazone which yields 

a brown colour in alkaline medium. The intensity of this 

colour is a function of the quantity of oxalo acetate 

formed, and thus the catalytic activity of asparate 

aminotransferase. 

Estimation of (ALAT) Alanine Amino Transterase (SGPT) 

(DNPH Method) 

Principle 

A]anine aminotransferase catalyses the following 

reaction. 

L-alariine + OXO -2-glutarate GPT  -Pyruvate + L-glutamate 

The GPT activity controls the quantity of pyruvate 

formed. This keto acid may be assayed by the formation 

of 2, 4 dinitrophenyl hydroazone which yields a brown colour 

in alkaline medium. The intensity of that colour is a 

function of the quantity of pyruvate formed and thus The 

catalytic activity of alanine aminotransferase. 

Estimation of Alkaline Phosphatase (ALP) 

(Kind and Kings Method) 

Serum ALP hydrolyzes phenyl phosphate into phenol 

and disodium hydrogen phosphate at P 10.0. The phenoi so 
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formed reacts with 4 - aminoantipyrine in alkaline medium 

in presence of oxidising agent potassium ferricyanide to 

form red coloured compled whose absorbance is proportional 

to the enzyme activity. 

Disodium phenyl + F12 
P 10.0

0 ---ALP ---- Phenol + Disodium hydrogen 

Phosphate phosphate 

Phenol 

+ 

Amino- Alkaline Mediurn> 
Red 

antipyrine Potassium 
coloured 

f erricyanide 
complex 

Estimation of Urea in Urine 

(DAM Method) 

Principle 

Urea reacts with DAM in an acidic medium to 

produce a colored complex. The color is intensified by 

using +Zhiosemicarh Azidp And a cadmium salt. The intensity 

of the colour produced is proportional to urea 

concentration. 

Estimation of Creatinine in Urine 

(Alkaline Picrate Method) 

Principle 

Iii dikaline medium picric acid reacts with 

creatinirie nd produces a red colored complex, WhDse 
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absorbance is proPortional to creatinine concentration. 

Picric acid reagent has a dual role, as a deproteinizirg 

agent and as a reactant. 

111.7 STATISTICAL ANALYSIS 

In the present study 't' test was used. BasEd 

on 't values, the difference between control ard 

experimental are stated as significant or non-significant. 



FIG - 13: GLASS CLINICAL THERMOMETER GIVES GRADATIONS OF 4°F 
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FIG - 14: MALE WORKER OF AN INDUSTRY WHILE TAKING BODY 
TEMPERATURE READINGS. NOTE THE INSERTION OF 
THE TEMPERATURE INTO THE ORAL CAVITY AT ONE 
END, WHILE THE OTHER END OF THE THERMOMETER 
IS HELD BY THE EXPERIMENTER. 



FIG - 15: FEMALE WORKER OF AN INDUSTRY WHILE TAKING THE 
30 BODY TEMPERATURE READINGS. NOTE THE RECORDING 

OF PULSE RATE BY THE EXPERIMENTER. 

Iry 

FIG - 16: MALE WORKER OF AN HOSPITAL WHILE TAKING THE 
BODY TEMPERATURE READINGS. NOTE THE GENTLE 
INSERTION OF THE THERMOMETER INTO IHE ORAL 
CAVITY AT ONE END, WHILE THE OTHER END OF THE 
THERMOMETER IS HELD BY THE EXPERIMENTER. 



FIG - 17: FEMALE WORKER OF AN HOSPITAL WHILE TAKING THE 31 

BODY TEMPERATURE READINGS BY THE EXPERIMENTER. 

M,  

FIG - 18: MALE WORKER OF THE CONTROL GROUP WHILE TAKING 
THE BODY TEMPERATURE READINGS. NOTE THE 
RECORDING OF PULSE RATE BY THE EXPERIMENTER. 



FIG - 19: OBSERVAIION OF BODY TEMPERATURE READINGS ( OF 
AN HOSPITAL FEMALE ) IN A CLINICAL THERMOMETER 
BY THE EXPERIMENTER. 

FIG - 20: MALE WORKER OF AN INDUSTRY WHILE OBSERVING THE 
BLOOD PRESSURE READINGS BY THE EXPERIMENTER. 
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FIG - 21: FEMALE WORKER OF AN INDUSTRY WHILE OBSERVING  33 
THE BLOOD PRESSURE READINGS BY THE 
EXPERIMENTER. 

FIG - 22: MALE WORKER OF AN INDUSTRY WHILE PRICKING THE 
FINGER TIP FOR BLOOD SAMPLE FOR BIO-CHEMICAL 
TEST BY THE EXPERIMENTER. 
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FIG - 23: FEMALE WORKER OF AN INDUSTRY WHILE PRICKING 
THE FINGER TIP FOR BLOOD SAMPLE BY THE 
EXPERIMENTER. 

FIG - 24: MALE WORKER OF AN HOSPITAL WHILE GETTING READY 
TO TAKE BLOOD SAMPLE FROM FINGER TIP BY THE 
EXPERIMENTER. 
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FIG - 25: FEMALE WORKER OF AN HOSPITAL WHILE DRAWING 

BLOOD FROM THE VEIN BY THE EXPERIMENTER. 

FIG - 26 BIO-CHEMICAL 
EXPERIMENTER. 

TESTS CARRIED OUT BY THE 
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IV . RESULTS 

The body temperature rhythm which is the main 

parameter of the present study was observed in both control 

and Experimental Set of male and female workers under 

different work schedules. In order to find out the normal 

rhythmic pattern of the body temperature, male and female 

subjects of the age group 25-45 years were selected. A 

group of ten male and a group of en female subjects were 

served as control (whose working time was a normal paLLeLr1 

of 7 hours i.e., 10 a.rn. to 17 p.m.). 

A group of ten male and a group of ten female 

subjects who were working in an irLdustry were selected as 

experimental group - I. A group of ten male and a group 

of ten female subjects who were working in an Hospital were 

selected as experimental group - II. Their shift schedule 

consisted of 7 days on day shift followed by 2 free days, 

and 7 days on night shift in an industry and an Hospital. 

The duration of the day shift was 06.00 hours to 18.00 hours,, 

which bring a total of 12 hours of working schedule. 

Similarly, the duration of the night shift was 18.00 to 

06.00 hours which amounts to a total of 12 hours of working 

schedule both in thp irHnRt- ry As well as in the hospital. 

46 
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IV. iThe body temperature rhythm of control and experimental 

group of male shift workers of an industry (Day shift and 

night shift) 

The body temperature was recorded for every one 

hour continuously for twenty four hours for 7 days both in 

the control as well as in the experimental group of male 

shift workers during day schedule and night schedule. The 

pattern of the body temperature rhythm in the control and 

the experimental group of male shift workers of an industry 

during day and night schedule (mean values) are shown in 

table - I, II, III & Fig. 1. 

CONTROL GROUP 

Table - I, Fig.l. shows that in control group, a 

minima of 98.3 ± 0.04°F at 06.00 hours which is followed by 

a small rise of 98.4 ± 0.04°F between 07.00 to 08.00 hours 

and reached a peak of 98.7 ± 0.03°F between 12.00 hours and 

13.00 hours. This is followed by a gradual decline of body 

temperature of 98.5 ± 0.03°F between 14.00 to 17.00 hours 

and 98.3 ± 0.04°F at 18.00 hours. Thus there is a rhythmic 

pattern of the body temperature found to occur in male 

subjects. 

EXPRIMNTAL GROUP 

DAY SHIFT 

In male day shift workers the minima of body 

temperature starts with a value 98.2 ± 0.04°F at 06.00 hours 
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which is followed by a small rise of 98.6 ± 0.5°F at 11.00 

hours and reached a highest peak of 99.8 ± 0.1°F at 13.00 

hours. This peak is followed by a gradual decline 98.6 ± 

0.07°F at 18.00 hours. Thus there is a rhythmic pattern of 

the body temperature found to occur in male day shift workers 

of an industry (Table 
- II & Fig.l). 

NIGHT SHIFT 

Male iiiyiiL bhiLt workers of an industry exhibit 

a pattern of body temperature rhythm with a start of 98.3 ± 

0.06°F at 18.00 hours followed by a gradual increasc of 

98.7 ± 0.1°F at 21.00 hours, and reached a highest peak of 

99.7 ± 0.1°F at 24.00 hours. This is followed by a gradual 

decline of body temperature of 98.3 ± 0.05°F at 05.00 hours 

(Table - III & Fig .1). 

The graph in Fig.l reveals an overall elevation 

of body temperature rhythm in experimental group of day shift 

and night shift workers than that of the control. 

This figure also reveals that the day shift male 

workers show a maximum of 99.8 ± 0.01°F at 13.00 hours, and 

a minima of 98.2 ± 0.2°F at 06.00 hours. Similarly the night 

shift male workers show a maxima of 99.7 ± 0.06°F at 24.00 

hours and the minima of 98.3 ± 0.06°F at 05.00 hours. Thus 
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it is evident that the maxima of body temperature (i.e., 

99.8 ± 0.01°F) is significantly higher in day shift male and 

the minima of body temperature (i.e., 98.3 ± 0.06°F) is 

higher in night shift male. 

IV.2 The body temperature rhythm in the control and 

experimental group of female shift workers (day & night) of 

an industry. 

The pattern of the body temperature rhythm in the 

control and experimental group of female shift workers of 

an industry both day shift and night shift (mean values) are 

shown in (Table - IV, V, VI, & Fig.2). 

CONTROL GROUP 

Table - IV, Fig.2 reveaLs that in control group, 

the graph starts with a temperature of 98.4 ± 0.06°F at 06.00 

hours and slowly reaches, a higher value of 98.7 ± 0.04°F 

between 12.00 hours and 13.00 hours and gradually decreases 

to a minimum of 98.4 ± 0.03°F at 18.00 hours. This shows 

that the body temperature occur rhythmically in female 

control group. 

EXPERIMENTAL GROUP 

DAY SHIFT 

Similarly in the day shift female workers the body 

temperature starts with a minima of 98.0 ± 0.06°F at 06.00 
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hours and slowly increases and reaches a peak of 99.6 ± 0.1°F 

at 12.00 hours. This is followed by a gradual decline of 

body temperature to 98.6 ± 0.05°F at 18.00 hours (Table -V,& 

Fig.2) 

NIGHT SHIFT 

And also in the female night shifts workers :he 

body temperature shows a rhythmic pattern. Table - VI, & 

Fig.2. shows that the temperature starts with a value of 

98.5 ± 0.03°F at 18.00 hours and slowly increases and reacnes 

its peak of 99.2 ± 0.09°F at 24.00 hours and gradually 

declines to a minimum of 98.4 ± 0.06°F aat 02.00 hours. 

Fig.2 shows that the overall amplitude of cody 

temperature rhythm in experimental group of day shift and 

night shift workers is higher and elevated than that of the 

control. And also this figure depicts that the female day 

shift workers shows the maxima of body temperature of 

99.6 ± 0.1°F at 12.00 hours and a minima of 98.0 ± 0.06°F 

at 06.00 hours. Whereas the female night shift workers shows 

a mixima of 99.2 ± 0.09°F at 24.00 hours and a minima of 

98.4 ± 0.03°F at 19.00 hours. This means that the ma:<ima 

of body temperature is more (ie., 99.6 ± 0.1°F) in day sh:ft 

female and the minima is more (i.e., 98.4 ± 0.03°F) in nght 

shift female. 
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IV.3 Comparison of the body temperature rhythm of male and 

female day shift workers of an industry. 

Comparison of the body temperature rhythm in 

male and female day shift workers of an industry reueals 

that in male day shift workers the body temperature 99.8 

± 0.1°F is significantly higher when compared to tha: of 

the female day shift workers. (Table - II, V& Fig. 3). 

IV.4 Comparison of the body temperature rhythm of male and 

female night shift workers of an industry. 

Comparison of the body temperature rhythm of male 

and female night shift workers of an industry shows a h_gher 

elevation of body temperature of 99.7 ± 0.1°F at 24.00 hours 

which is the peak body temperature in male night shift 

workers and it is higher than that of the female night shift 

workers who shows a peak body temperature of only 99.2 ± 

0.09°F at 24.00 hours. Thus there is a higher amplitude 

of body temperature in male night shift workers than that 

of the female night shift workers of an industry. Th:s 

clearly indicates that the body temperature varies in a 

rhythmic pattern according to work schedule. (Table - 

VI & Fig. 4) 

IV.5 24 hour average (daywise) of body temperature of male 

and female shift workers of an industry. 

Every day average (24 hour average) of the body 

temperature of the male and female day shift and night hit 

workers of an industry were compared with that of tne 

control. Every one hour readings, recorded continucusly 

for 24 hours, were pooled and computed for each day ad 
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expressed as average. It could be noticed that in both day 

and night shiftt male and temale workers, everyday average 

of body temperature is distinctly higher than that of the 

resective control group, as shown in the table XI, XII, 

XIII, XIV, XV & Fig.5. From this figure it is evident that 

there is a significant increase in the 24 hour average of 

body temperature of experimental groups, compared to that 

of the control group. 

IV.6 Pattern of the body temperature rhythm in the control 

and experimental group of male shift workers of an hospital. 

EXPERIMENTAL GROUP 

DAY SHIFT 

Table - VII & Fig.6. shows the day shift male 

workers of an hospital. This shows that the body 

temperature start with the minimum value of 98.2 ± 0.08°F 

at 06.00 hours and slightly increase and reaches a value 

of 98.6 ± 0.03°F at 11.00 hours which is followed by a 

gradual increase and reaches a peak body temperature of 99.4 

± 0.05°F at 12.00 hours. This is followed by a gradual 

decline to a minimum of 98.5 ± 0.04°F at 16.00 hours and 

finally declines to a minimum of 98.4 ± 0.03°F at 17.00 

hours. Thus the body temperature exhibits a rhythmic 

pattern in male day shift workers of an hospital. 

NIGHT SHIFT 

The body temperature pattern of male workers of 

an 1iital during night shift is shown in Table - VIII, 

& Fig.6. It shows a minimum value of 98.5 ± 0.05°F at 18.00 

hours and gradually increases a higher value of 99.1 ± 0.1°F 
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at 24.00 hours and reaches the peak value of 99.2 ± 0.08°F 

at 01.00 hours and declines gradually to a minimum value of 

98.4 ± 0.03°F at 05.00 hours. 

Table-I,VII, viii & Fig.6 shows the pattern of body 

temperature rhythm in male shift workers (day & night) of 

an hospital. It could be noted that the overa11 ampliLide 

of body temperature rhythm which is significantly higher in 

day shift & night shift male workers of an hospital when 

compared to that of the control group of male. One could 

observe that the maxima of body temperatures is 99.4 ± o.o5°i? 

at 12.00 hours in day shift male and 99.2 ± 0.08°F at 01.00 

hours in night shift male whereas the minima of body 

temerature 98.2 ± 0.08°F at 06.00 hours in day shift male 

and 98.4 ± 0.06°F at 19.00 hours in night shift male. I'his 

reveals that the maxima of body temperature (i.e.,99.4°F) 

is more in day shift male and minima of body temperature 

(i.e. ,98.4F) is more in night shift male. 

IV.7 Pattern of the body temperature rhythm in the control 

and experimental group of female shift workers of an 

hospital. 

EXPERIMENTAL GROUP 

DAY SHIFT 

As in table IX & Fig.7. the day shift workers of 

the female in the hospital shows a minimum valuve of 97. 



45 

± 0.07°F at 06.00 hours which is follwed by a slight incr?ase 

of 98.6 ± 0.02°F at 11.00 hours and gradually increased and 

reaches a maximum of peak of 100 ± 0.06±f at 12.00 hours and 

then if follows a slight decrease of 99.6 ± 0.05°F at 13.00 

hours and reaches a minimum decline of 98.5 ± 0.030Fatl3.00 

hours. This depicts that the body temperature shows the 

rhythmic variation at every one hour interval. 

NIGHT SHIFT 

The body temperature pattern of female night shift 

workers of an hospital shows the minimum valuve of 98.4 ± 

0.04°F at 18.00 hoirs and slightly increases to 98.8 ± 0.04°F 

at 22.00 hours and reaches a highest peak of 99.7 ± 0.0E. 0 F 

at 24.00 hours. This is follwed by a gradual decline to a 

minimum of 98.3 ± 0.06°F at 05.00 hours. (Table X &Fig.7) 

Fig.7 shows the body temperature rhythm of day and 

night shift female workers of an hospital and control group. 

It is obvious that there is higher elevation of body 

temperature in day and night shift workers which io 

significantly more when compared to that of the control. This 

shows the peak body temperature of 100 ± 0.06F in day shift 

female workers at 12.00 hours which is more when compared 

to that of the peak body temperature of night shift female 

workers which is 99.7 ± 0.05°F at 24.00 hours. 
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Comparison of the body temperature rhythm of male and 

female day shift worKers of an hospital. 

Table VII IX & .Fig.8 shows the pattern of the bo1y 

temperature rhythm of male and female day shift workers of 

an hospital. Observe the peak temperature in female day shift 

workers which is 100.0 ± 0.06°F at 12.00 hours. This is rnoce 

when compared to that of the male day shift workers whece 

the peak temperature is 99.4 ± 0.05°F at 12.00 hours. Ihi5 

brings a difference of body temperature of 0.06°F bet.eei 

female and male day shift workers of an hospital. fnus it 

proves that the female day shift workers of an hospital shows 

the higher elevation of body temperature than that of the 

male day shift workers. 

Comparison of the body temperature rhythm of male and 

female night shift workers of an hospital. 

The pattern of the body temperature rhythm of male 

and female night shift workers of an hospital reveals the 

maximum body temperature of 99.7 ± 0.05°F at 24.00 hours by 

female night shift workers which appears to be more when 

compared to that of male night shift workers. In male night 

shift workers the maximum temperature is only 99.2 ± 0-08°F. 

A significant difference of 0.5°F of body temperature is 

exhibited between female and male rlght shift wor1kors (Table 

- VIII,X & fig.9) 
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NIGHT SHIFT: 

In famale night shift workers of an hospital the overall 

average of body temperature is 98.5 ± 0.03°F whicn is 

significantly higher when compared to that of the corol 

group (98.4 ± 0.02°F) as well as with that of an indstry 

(98.4 ± 0.02°F). 

INDUSTRY 

From this it is evident that the overall average 

of body temperature of male day shift (98.6 ± 0.02°F) and 

night shift (98.5 ± 0.05°F) workers are significantly more 

when compared to that of the female day shift (98.5 ± 0.07'F) 

and night shift workers (98.4 ± 0.02°F) whereas comparison 

of the overall average of body temperature of mai day ri:ft 

(98.6 ± 0.02°F) and night shift workers (98.5 ± 0.05°F) shows 

a significant increase in the day shift. 

HOSPITAL 

The overall average of body temperature of female 

day shift workers (98.6 ± 0.02°F) and night shift workers 

(98.5 ± 0.03°F)are significantly higher when compered to that 
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of the overall average of the body temperature of male day 

shift workers (98.5 ± 0.02°F) and night shift workers (98.4 

± 0.05°F). Amongst the day shift workers and the night shift 

workers of female, the overall average of body temperature 

of day shift workers (98.6 ± 0.02°F) is significantly nore 

when compared to that of the night shift workers (98.5 ± 0.03 

°F). 

From the above results, it is seen that there is 

a circadian rhythmic pattern of the body temperature existing 

both in control as well as in experimental workers. But the 

experimental group shows an elevation of body temperature 

pattern when compared to that of the control group, which 

might be due to the nature of work schedule, type of wjrH 

and influence of environmental factors. 

IV.13. BIOCHEMICAL TESTS: 

On various parameters the biochemical tests were 

analysed for the control group as well as for the 

experimental group of day shift and night shift workers of 

an industry and hospital. But there were no marked 

significant change was observed between the day shift and 

niyhL shift of the experimental group of industry and 

hospital workers. (Table - XXII) 



TABLE I 

HOURWISE/DAYWISE BODY TEMPERATURE READINGS • CONTROL GROUP MALE 

A.M P.M A.M 

Days 6 7 8 9 10 11 12 13 14 15 16 17 18 1 20 21 22 23 24 1 2 3 4 5 

1 98.4 98.5 98.5 98.6 98.5 98.6 99.0 98.8 98.6 98.4 98.5 98.4 98.4 98.5 98.5 98.5 98.5 98.5 98.8 98.6 98.5 98.4 98.6 98.5 

± 0.01± 0.04 ±0.1 ±0.03 ±0.06 ±0.06 ±0.07 ±0.01 ±0.6± 0.01 ±0.3 1:0.01 ±0.03 ±0.01 +0.03 .01 -+0.3 +0.0 +0.01 -+0.03 -+0.01 -+0.3 -+0.5 +0.01 

2 98.3 98.5 98.6 98.7 98.4 98.5 98.7 98.8 98.6 98.5 98.4 98.5 98.4 98.5 98.4 98.4 98.4 98.5 98.6 98.5 98.4 98.5 98.4 98.4 

+ 0.()3+0.01 +0.03 +0.7 +0.09 +0.04 +0.01 +0.03 +0.5 +0.1 +0.01 -+-0.03 +0.02 +0.01 +0.01 +0.03+ 0.5 + 0.1 + 0.03+ (.4 + 0.02± 0.01 + 0.03± 0.3 

3 98.5 98.3 98.7 98.5 98.6 98.4 98.7 98.6 98.4 98.6 98.4 98.4 98.5 98.3 98.4 98.5 98.3 98.4 98.7 98.4 98.3 98.3 98.5 98.3 

± 0.06±0.3 ±0.09 ±0.01 ±0.1 ±0.3 ±0.06 ±0.6 ±0.01 4.02 ±0.06 ±0.2 ±0.6 +0.06 +0.03 +0.02 +0.07 +0.05 +001 +C.01 -+0.01 -+0.03 -+0.02± 0.01 

4 98.4 98.2 98.4 98.4 98.5 98.5 98.8 98.7 98.5 98.4 98.4 98.6 98.3 98.4 98.3 98.3 98.5 98.5 98.6 98.5 98.5 98.2 98.3 98.4 

±0.05±0.03±0.2 ±0.6 ±0.0 ±0.0 ±0.5 ±0.01 ±0.3 ±0.01 ±Oi01 ±0.0 ±0.3 ±0.(6 0.01 ±.0 ±0.3 ±0.7 ±0.03 ±0.3 ±0.6 ±0.01 ±0.03± 0.4 

5 98.2 98.3 98.6 98.6 98.4 98.4 98.7 98.7 98.4 98.5 98.4 98.6 98.4 98.4 98.4 98.2 98.4 98.4 98.5 98.4 98.4 98.1 98.4 98.3 

±0.02 ±0.01 ±0.2 ±0.3 ±0.7 ±0.03 ±0.3 ±0.0 +0.01 ±0.03 +01. 40.6 0.1 -+0.4 -+0-+.6 40±4 ±0.0 + 0.01 ±0.1 ±0.01 ±0.01 ±0.3 ±0.0 ± 0.01 

6 98.5 98.4 98.7 98.7 98.7 98.5 98.7 98.6 98.4 98.4 98.4 98.5 98.5 98.3 98.2 98.3 98.0 98.3 98.3 98.7 98.4 98.3 98.3 98.1 

±0.03 ±0.7 -+0.05 +(0 ±0.06 ±0.01 ±0.01 0.4 0.5 4.03 ±0.01 jO.5 ± 0.3 j0. ±0.01 ±0.1 ±0.6 +0.01 ±0.3 ±0.02 ±0.03 ±0.01 ±0.03± 0.04 

7 98.3 98.5 98.4 98.4 98.6 98.4 98.5 98.7 98.4 98.6 98.6 98.5 98.2 98.3 98.4 98.2 98.2 98.2 98.6 98.3 98.2 98.3 98.2 98.2 

±0.1 ±0.07+0.1 +0.3 +0.3 +0.2 + 0.01 +0.5 +0.6 +0.3 +0.03 +0.01 +0.5 +0.6 +0.5 +0.0 +0.01 +0.3 +0.01 +0.03 4.02 -+0.03 -+0.01± 0.02 

MEAN 93..3 98.4 98.4 98.5 98.5 98.5 98.7 98.7 98.5 98.. 98.5 98.E 95.3 98.4 98.4 93.3 98.4 98.4 98.6 98.4 98.3 98.2 98.4 98.3 

0.0' 10. QA I 0.07 + 0.05 +O.O 0.03+ 0.05 +0.03 +0.04 +0.03 +0.03 +U.0 +U.04 +0-.04 +0.02 +0.06+ 0.04 +0.04 -   -P. +0.)3 +0.04 +9-.06 +0.05± 0.05 

Mdr, S.C. dr e Ld1Lu1 died fr the body temperature readings thserved t or evev one hour cont i r usly for 7 days for 10 riale control group. Ui 



TABLE a II 

HOURWISE/DAYWISE BODY TEMPERATURE READINGS • EXPERIMENTAL GROUP • I a INDUSTRY a DAY SHIFT • MALE 

A.M  

- 
P.M A.M 

Days 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 

1 98.2 98.3 98.4 98.4 98.6 98.5 99.5 100 99.9 98.6 98.6 98.7 98.6 98.4 98.6 98.5 98.6 98.7 98.9 99.2 98.6 98.4 98.3 97.2 

±01 ±0.04 ±0.01 ±0.06 ±0.01 ±0.06 ±0.05 ±0.06 ±0.06 ±0.3 ±0.01 ±0.03 ±0.01 ±0.01 ±0.2 :~-0.03 ±0.01 ±0.03 ±0.04 ±0.01 ±0.03 ±0.3 ±0.04± 0.05 

2 98.2 98.3 98.5 98.00 98.5 98.7 99.0 99.9 100.1 98.7 98.8 98.8 98.8 98.5 98.7 98.5 98.6 
98.8 99.0 98.8 98.5 98.3 98.2 98.3 

±0.03 ±0.01 ±0.1 ±0.06 ±0.01 ±0.01 ±0.07 ±0.04 ±0.03 ±0.08 ±0.03 ±0.01 ±0.03 ±0.01 ±0.1 ±0.1 ±0.03±0.01±0.01±0.03±0.01 ±0.01 ±0.05 ±0.04 

3 98.0 98.4 98.4 98.3 98.4 98.7 99.1 98.9 99.6 98.6 98.9 98.8 99.0 98.5 98.5 98.5 98.7 98.6 99.3 99.0 98.4 98.3 98.4 98.0 

±0.01 ±0.06 ±0.09 ±0.01 ±0.03 ±0.03 ±0.7 ±0.03 ±0.01 ±0.06 ±0.3 ±0.04 ±0.1 ±0.03 ±0.03 ±0.3 ±0.01 ±0.04 ±0.05 ±0.1 ±0.3 ±0.03 ±U.041±0.03 

4 98.1 98.2 98.3 98.2 98.5 98.8 99.3 100.1 99.5 98.5 99.0 98.6 98.7 98.6 98.4 98.6 98.7 98.6 98.6 98.9 98.6 98:2 98.3 98.1 

±0.04 ±0.05 ±0.07 ±0.07 ±0i01 ±0.01 ±0.06 ±0.06 ±0.03 ±0.03 ±0.06 ±0.4 ±0.3 ±0.01 ±0.1 ± 0.03± 0.03± 0.05± 0.06± 0.03± 0.1 ± 0.04 ± 0.03 ± 0.01 

5 98.3 98.3 98.4 98.4 98.5 98.6 98.13 99.8 99.6 98.4 98.7 98.6 98.6 98.5 98.4 98.4 98.8 98.7 98.7 98.6 98.5 98.4 98.0 98.3 

±0.06 ±0.01 ±0.05 ±0.01 ±0.06 ±0.04 ±0.0 I ±0.07 ±0.04 ±0.1 ±0.03 ±0.01 ±0.2 ±0.03 ±0.03± 0.06± 0.3 ± 0.01± 0.04± 0.03± 0.01 ± 0.04 ± 0.03 ±0.1 

6 98.1 98.2 98.4 98.2 98.6 98.5 99.2 99.9 99.5 98.4 98.5 98.5 98.5 98.6 98.5 98.4 98.7 98.5 99.1 98.7 98.6 98.0 98.2 98.5 

±0.01 ±0.03 ±0.01 ±0.03 ±0.01 ±0.01 ±0.03 ±0.04 ±0.06 -0.01 ±0.1 ±0.03 ±C.1 ±0.01 ±0.01± 0.0 ± 0.3 ± 0.03± 0.01± 0.01± 0.03± 0.04± 0.01 ± 0.4 

7 98.2 98.4 98.5 98.5 98.4 98.4 99.4 100.2 99.4 98.8 98.4 98.4 ç18.6 98.6 98.5 98.4 98.6 98.6 99.0 98.5 98.7 98.2 98.3 98.4 

±0.03 ±0.01 ±0.03 ±0.1 ±0.03 ±0.07 ±0.1 ±0.03 ±0.01 ±0.01 ±0.0 ±0.05 ±0.3 ±0.3 ±0.03± 0.3 ± 0.3 ± 0.04± 0.03± 0.01 ± 0.3 ± 0.04 ± 0.04 ±0.5 

MLAN 98.2 98.3 98.4 98.3 98.5 98.6 99.2 99.8 99.6 98.6 98.7 98.7 98.6 98.E 98.5 98.4 98.7 98.6 98.9 98.8 98.6 98.3 98.2 98.3 

±0.04 +0.03 +0.02 +0.05 +0.03 +0.05 +0.03 +0.1 +0.09 +0.05 +0.07 +0.06 +0.07 +0.03 +0.03 +0.04 
+0.03 +0.04 +0.08 +.08 +0.03 +0.05 +0.04 +0.1 

Mean 

SHIFT 

S.E. are Calculated for the body temperature readings observed for every one hour continuously for 7 days for 10 male experimental :roup 
day shift industry workers 



HOURWISE/DAYWISE BODY TEMPERATURE READINGS a EXPERIMENTAL GROUP 4 I 4 NIGHT SHIFT 
s MALE 

A.M  P.M A.M 

says 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 

1 98.4 98.3 95.3 98.2 98.4 98.8 98.6 98.8 98.4 98.6 98.6 98.3 98.4 98.7 98.6 98.9 98.5 99.2 99.6 99.7 98.6 99.1 98.5 98.3 

±0.3 ±0.03 ±0.06 ±0.06 ±0.01 ±0.03 ±0.01 ±0.01 ±0.03 ±0.01 ±0.04 ±0.08 ±0.06 ±0.03 ±0.01 ±0.06 ±0.01 ±0.01 ±0.04 ±0.0 ±0.04 ± 3.06 ±0.4 ± 0.06 

2 98.3 98.2 9 .4 98.4 98.5 98.6 98.7 98.6 98.4 98.4 99.0 98.2 98.5 98.4 98.5 9d.2 98.5 99.6 99.8 99.7 98.7 98.5 98.6 98.6 

±0.07 ±0.04 ±0.01 ±0.07 ±0.06 ±0.06 ±0.07 ±0.04 ±0.03 ±0.01 ±0.1 +0.3 ±0.06 ±0.3 +0.4 ± 0.2 ± 0.3 ± 3.01 ± 0.02 ±0.03 ± 0.01 ± 0.3 ± 0.03± 0.07 

3 98.0 98.3 98.3 98.3 98.4 98.4 98.8 98.5 98.7 98.5 98.8 98.4 98.4 98.4 98.6 95.7 98.4 99.8 99.6 99.6 98.4 99.0 98.6 98.3 

±0.01 ±0.1 ±0.3 ±0.05 ±0.03 ±0.3 ±0.09 ±001 ±0.06 ±0.05 ±0.01 ±0.03 ±0.4 ±0.3 ±0.1 3.03± 0.06 .6 ± 0.07± 0.06± 0.03± 0.06± 0.1 ± 0.05 

4 98.4 98.1 98.4 98.4 98.4 98.6 99.0 98.8 98.6 98.6 98.7 98.3 98.3 98.5 98.5 98.6 98.4 93.7 99.5 99.8 98.6 98.7 98.4 98.2 

±0.06 ±0.03 ±0.1 ±0.3 ±0.3 ±0.03 ±0.01 ±0.01 ±0.04 ±0.5 ±0.03 ±0.03 ±0.06 ±0.3 ±0.1 ±0.1 +0.1 +0.03 -4-0.01 ±0.02 +0.3 ±0.1 ±0.1 ± 0.3 

5 98.1 98.3 9.3 98.4 98.6 98.5 98.7 99.7 99.7 98.5 98.9 98.2 98.2 98.6 98.5 98.8 98.4 99.0 99.6 99.3 98.5 98.6 98.5 98.4 

±0.01 ±0.01 ±0.04 ±0.01 ±0.01 ±0.01 ±0.03 ±0.01 ±0.0 ±0.01 ±0.3 ±0.03 ±0.01 ±0.02 ±0.02 ±0.03 ±0.02 ±0.1 ±0.06 ±0.3 ±0.0 ±0.09 ±0.03± 0.06 
6 98.1 98.2 98.2 98.5 98.5 98.7 98.6 98.6 98.8 98.6 98.5 98.4 98.0 98.6 98.4 98.9 98.6 99.3 100.2 99.9 98.4 98.5 98.4 98.3 

±0.07 ±0.03 ±0.1 ±0.05 ±0.06 ±0.01 ±0.03 ±0.02 ±0.03 ±0.07 ±0.06 ±0.06 ±0.07 ±0.03 ±0.1 ± 0.1 ± 0.1 ± 0.03± 0.1 ± 0.03± 0.01± 0.07± 0.03± 0.05 

7 97.2 98.2 98.3 98.6 98.4 98.6 98.5 98.8 98.6 98.5 98.4 98.3 98.1 98.4 98.4 98.0 98.6 99.2 100.1 100 
98.8 98.6 98.5 98.2 

±0.03±0.05±003±0.7 ±0.06 ±0.3 ±0.07±0.01 ±0.03±0.3 ±0.3 ±0.3 ± 0.01 ± 0.03 ± 0.03 0.03± 0.1 ± 0.01± 0.03± 0.01± 0.03± 0.1 ± 0.06± 0.3 

MEAN 98.1 98.2 98.3 98.4 98.5 98.6 98.7 98.7 98.6 98.5 98.7 98.3 98.3 98.5 98.5 98.7 98.5 99.2 
99.7 99.7 98.6 98.7 98.5 98.3 

±0.1 ±0.03 ±0.02 ±0.04 ±0.03±0.04 ± 0.05 ±0.04 ±I).05±0.03±o.08±o.03±o.06±o 04+0 03 ±0.01 ±0.03 ±0.1 ±0.1± 0.08 ±0.05 ±0.08 ±0.03 ±0.05 

NIGHT SHIFT 

Mean S.E. are 1cu1ated for the body temperature readings observed for every one hour continuo y for 7 days for 10 male experimental group. Niçht shit industry workers 



+ABLE . IV 

HOURWISE/DAyw1cl BODY TEMPERATURE READINGS CTRQL GROUP 

A.M  P.M 
A.M  

Days 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 

1 98.4 98.4 98.5 98.4 98.5 98.5 98.6 98.7 98.6 98.5 98.4 98.4 98.4 98.2 98.4 98.5 98.4 98.5 98.6 99.4 98.6 98.3 98.3 98.6 
±0.1 ±0.01 ±0.02 ±0.06 ±0.01 ±0.01 ±0.02 ±0.03 ±0.05 ±0.4 ±0.03 ±0.01 ±0.03 ±0.01 ±0.3 ±0.3 ±0.01 ±0.6 ±0.3 ±0.01 +0.01 +0.01 ±0.04:0.05 

2 98.2 98.4 9 .5 98.4 98.5 98.5 98.6 98.7 98.4 98.4 98.4 98.4 98.5 98.3 98.4 98.4 98.4 98.5 98.4 98.4 98.7 38.2 98.5 98.5 

±0.2 ±0.3 ±0.01 ±0.02 ±0.06 ±0.02 ±0.04 ±0.5 ±0.05 ±0.06 ± 0.01 ±0.5 ±0.01 ±0.0 ± 0.03 ±0.01 ±0.03 ±0.01 ±0.06 ±0.05 ±0.01 ±3.01 +0.06 ± 0.7 

3 98.5 98.3 98.5 98.4 98.5 98.6 98.6 98.7 98.7 98.2 98.4 98.5 98.5 98.2 98.3 98.4 98.4 98.5 98.4 98.3 98.5 98.4 98.5 98.4 

±0.01 ±0.03 ±0.0 ±0.03 ±0.02 ±0.06 ± 0.03±0.01 ±0.06±0.07±0.06±0.01±0.3 ±0.4 ±.01 ±0.03 .01 .2 ± 0.03± 0.0 ± 0.7 ± 0.0 ± 0.07± 0.02 
4 98.3 98.4 98.6 98.4 98.5 98.6 98.8 98.6 98.6 98.4 98.4 98.6 98.4 98.2 98.2 98.2 984 98.6 98.4 98.2 98.3 98.4 98.4 98.3 

±0.04±0.5 ±0.3 ±0.5 ±0.02±0.09±0.06±06 ±0.03±0.01±0.03±0.03±0.01±0.03±0.04±0.3 ± 0.06± 0.01±0.5 ±0.01 ±0.6 ±0.01 ±0.06±0.0 

5 98.4 98.4 98.4 98.4 98.7 98.8 98.8 98.5 98.7 98.6 98.4 98.6 98.4 98.4 98.2 98.0 98.2 98.4 98.2 98.4 98.2 98.4 98.4 98.2 

±0.3 ±0.02±0.07±0.01±0.06±01 ±0.4 ±0.07±0.4 ±0.6 ±0.03±0.2 ±0.5 ±0.07± 0.3 ±0.01±0.6 ±0.0 ±0.4 ±0.02 ±0.02 ±0.04 
±0.3 ± 0.1 

6 98.6 98.5 98.7 98.4 98.6 98.7 98.8 98.8 98.8 98.7 98.4 98.6 9E.6 98.3 98.0 98.3 98.2 98.4 98.2 98.2 98.4 98.2 98.3 98.4 

±0.01 ± 0.0 ±0.5 ± 0.01 ± 0.01 ± 0.1 ± 0.01± 0.03± 0.03± 0.05± 0.0 ± 0.1 ± 0.01 ± 0.06± 0.01 ± 0.01 0.02± 0.04± 0.01± 0.3 ± 0.02± 0.2 ± 0.01± 0.7 

7 98.7 98.4 98.4 98.4 98.6 98.5 98.8 98.7 98.8 98.5 98.2 98.5 9E.4 98.3 98.2 98.3 98.2 98.4 98.2 98.5 98.4 98.2 98.3 98.5 

±0.0 ± 0.03 ± 0.02± 0.6 ± 0.2 ± 0.05± 0.03± 0.01 ± 0.5 ± 0.3 ± 0.01 ± 0.03± 0.1 ± 0.4 ± 0.03±0.06±0.02±0.01±0.1 ± 0.01 
±0.03 ±0.02 ±0.0 ± 0.01 

MEAN 98.L 98.4 98.5 98.4 98.5 98.6 93.7 98.7 98.6 98.5 98.4 98.5 98.4 98.3 98.2 98.3 98.3 98.5 98.3 98.3 98.4 98.3 98.4 98.4 

±0.06±0.02±0.04±00 ±0.03± 0.04± 0.04+ fl.fl4± 0.05± 0.06± 0.02! 0.031 0.03± 0.03± U.Ub± 0.06± 0.03±0.03±0.06±0.04±0.06±0.04±003± 0.05 

Mean 
S.E. are calculated for the body temperature readings observed for every one hour Continuously for 7 days for 10 female control group 

J:) 



uttkt s v 

FIOURWISE/DAYWISE BODY TEMPERATURE READINGS a EXPERIMENTAL GROUP 
€ I • INDUSTRY • DAY SHIFT - FEMALE 

Days 6 7 8 9 10 11 12 13 14 15 16 17 19 20 21 22 23 24 1 2 3 5 

1 98.2 98.3 98.4 98.4 98.5 98.7 100.1 99.6 98.5 98.4 9E.7 98.5 98.8 98.6 98.5 98.7 98.6 98.8 99.0 98.8 98.4 98.5 98.5 98.4 

±0.3 ±0.01 ±0.01 ±0.03 ±0.2 ±0.3 ±0.01 ±0.03 ±0.01 ±0.3 ±0.01 ±0.01 ±0.02 ±0.04 ±0.01± 0.3 ± 0.01 ± 0.01± 0.01 ± 0.03± 0.01 ± 0.01 ±0.03± 0.01 

2 97.8 98.2 98.4 98.5 98.5 98.7 99.8 98.8 98.7 98.5 98.6 98.4 98.7 98.5 98.6 98.6 98.5 98.6 98.6 98.6 98.4 98.5 98.4 98.3 

±0.2 ±0.06 ±0.3 ±0.06 ±0.3 ±0.01 ±0.02 ±0.01 ±0.6 ±0.02 ±0.02 ±0.6 ±0.01 ±0.03 ±0.6 ± 0.01± 0.03 ± 0.03±0.03±0.03±001±002 ±0.03± 0.2 

3 98.0 98.2 98.3 98.4 98.4 98.5 100 99.6 98.8 98.5 98.5 98.6 98.4 98.4 98.5 98.6 98.5 98.6 98.5 98.6 98.5 98.4 98.4 98.3 

±0.04 ±0.07 ±0.0 ±0.01 ±0.01 ±0.03 ±0.01 ±0.3 ±0.0 ±0.01 ±0.01 ±0.3 ±0.01 ±0.3 ±O.W!±O.3 ±0.01 ±
0.01± 0.01 ±0.02±0.01±0.02±0.1 ± 0.01 

4 98.1 98.1 98.2 98.3 98.5 98.5 99.2 98.6 98.6 98.4 98.4 98.3 98.6 98.5 98.5 98.5 98.4 98.5 98.6 98.7 98.3 98.4 98.2 98.3 

±0.01 ±0.7 ±0.01 ±0.04 ±0.0 ±0.02 ±0.C13 ±0.02 ±0.01 ±0.01 ±0.06 ±0.01 ±0.03 ±0.01 ±0.01 ± 0.01 ±0.04 ± 0.06± 0.02 ±0.01 ± 0.03 ±0.01 ±0.3 ± 0.03 

5 98.3 98.0 98.4 98.2 98.4 98.5 99.6 98.9 98.5 98.5 98.4 98.5 98.5 98.4 98.3 98.6 98.5 98.7 98.8 98.5 98.3 98.3 98.3 98.0 

±0.5 ±0.09 ±0.6 ±0.3 ±0.05 ±0.03 ±0.03 ±0.01 ±0.03 ±0.3 ±0.01 ±0.02 ±0.01 ±0.3 ±0.02± 0.02 ±0.3 ±0.01 ±0.1 ±0.01 ±0.3 ±0.3 ±0.03± 0.5 

6 98.2 98.1 98.2 98.1 98.5 98.4 99.3 99.3 98.4 98.6 98.4 98.4 98.5 98.5 98.6 98.5 98.5 98.6 99.0 98.4 98.4 98.5 98.4 98.1 

±0.3 ±0.4 ±0.05 ±0.01 ±0.01 ±0.01 ±0.01 ±0.02 ±0.01 ±0.03 ±0.01 ±0.5 ±0.01 ±0.4 ±0.1 ± 0.02±0.03±0.01± 0.03±0.3 ±0.01±0.02±0.01± 0.02 

7 98.0 98.2 98.1 98.0 98.4 98.6 99.5 99.0 98.4 98.5 98.5 
98.5 98.6 98.7 98.5 98.5 98.4 98.5 98.9 98.7 98.4 98.4 98.5 98.2 

±0.04 ±0.3 ±0.01 ±0.03 ±0.03 ±0.01 ±0.3 ±0.03 ±0.4 ±0.01 ±0.03 ±0.01 ±0.01 ±0.0 ±0.4 ± 0.01 ± 0.02 ±0.3 ± 0.01 ±0.1 ±0.3 ±0.01 ±0.1 ± 0.01 

MEAN 98.0 98.2 98.3 98.4 98.5 98.6 99.6 99.1 98.6 98.5 98.5 98.4 98.6 98.5 98.3 98.6 98.5 
3.6 98.8 98.6 98.3 98.4 98.4 98.2 

±0.06 ±0.04 ±0.04 ±0.09 ±0.02 ±0.04 ±0.1 ±0.1 ±0.C4 ±0.02 ±0.04 ±0.04 ±0.05 ±0.04 ± 0.05 ±0.03 ±0.02 ±0.04 ±0.07 ±0.05 ±0.03 ±0.03 ±0.03± 0.04 

Me an 

DAY SHIFT  

S.E. are calculated for the body temperature readirgs observed for every one hour rnntinLlou5ly  for 7 dy lur day 10 ferrale experimetal group shift 1ndu3try wur k r s •  

Ol 



TABLE R VI 

HOURWISE/DAYWISE BODY TEMPERATURE READINGS € EXPERIMENTAL GROUP R I € INDUSTRY F NIGHT SHIFT q FEMALE 

A.M P.M  A.M 

Days 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 

1 97.9 98.3 98.3 98.2 98.4 98.7 98.7 98.4 98.3 98.4 98.5 98.8 98.6 98.5 98.4 98.4 98.3 98.6 98.0 99.8 98.6 98.5 98.6 98.5 

±0.01 ±0.01 ±0.0 ±C 03 ±0.04 ±0.04 ±0.2 ±0.01 ±0.5 ±0.01 ±0.04 ±0.01 ±0.1 ±0.3 ±0.04 ±0.01 ±0.01 ±0.01 ±0.3 ±0.01 ±0.3 ±0.04 ±0.03± 0.07 

2 97.8 98.1 98.2 98.1 98.5 98.7 98.7 98.5 98.3 98.4 98.4 98.4 98.7 98.6 98.4 98.6 98.3 98.6 99.0 98.6 98.4 98.3 98.6 98.4 

±0.02 ±0.04 ±ft.06 ±0.06 ±0.0 ±0.03 ±0.3 ±0.03 ±0.03 ±0.03 ±0.07 ±0.05 ±0.3 ±0.01 ±0.03± 0.02 ±0.3 ±0.3 ±0.02 ±0.03 ±0.01 ±0.07 ±0.01 ± 0.06 

3 98.1 97.9 98.4 98.3 98.4 98.6 98.7 98.7 98.4 98.3 98.3 98.3 98.6 98.4 98.4 98.5 98.5 98.8 99.1 98.7 98.3 98.5 98.5 98.4 

±0.3 ±0.01 ±O:.04 ±0.03 ±0.02 ±0.1 ±0.04 ±0.6 ±0.04 ±0.01 ±0.02 ±0.05 ±0.07 ±0.02 ±0.02±0.1 ±0.1 ±0.1 ±0.03 ±0.03 ±0.5 ±0.06 ±0.06 ±0.05 

4 98.3 98.3 98.1 98.3 98.4 98.5 98.6 98.4 98.5 98.3 98.2 98.4 98.5 98.5 98.5 98.5 98.6 98.5 99.4 98.4 98.5 98.6 98.4 98.5 

±0.05 ±0.02 ±0.03 ±0.01 ±0.08 ±0.2 ±0.01 ±0.03 ±0.05 ±0.06 ±0.1 ±0.2 ±0.03 ±0.01 ±0.04± 0.3 ±0.3 ±0.01± 0.3 ±0.1 ±0.06±0.05±0.07± 0.04 

5 98.1 98.2 98.0 98.4 98.5 98.5 98.6 98.5 98.5 98.5 98.4 98.2 98.5 98.4 98.5 98.6 98.5 98.7 98.6 98.5 98.6 98.2 98.5 98.3 

±0.01 ±0.03 ±0.05 ±0.04 ±0.03 ±0.03 ±0.03 ±0.01 ±0.1 ±0.3 ±0.03 ±0.03 ±0.01 ±0.03 ±0.2 ± 0.03± 0.03± 0.02± 0.02± 0.03± 0.3 ± 0.04± 0.05± 0.05 

6 98.2 98.1 98.2 98.2 98.4 98.4 98.5 98.4 98.4 98.5 98.3 98.1 98.6 98.5 98.3 98.6 98.5 98.6 98.9 98.6 98.6 98.3 98.3 98.3 

±0.07 ±0.04 ±0.04 ±0.6 ±0.04 ±0.7 ±0.07 ±0.3 ±0.01 ±0.3 ±0.3 ±0.1 ±0.06 ±0.01 ±0.01 ±0.01 ±0.1 ±0.2 ±0.1 ±0.3 ±0.04 ±0.3 ±0.06± 0.01 

7 98.3 98.2 98.3 98.0 98.6 98.6 98.5 98.5 98.3 98.3 98.4 98.4 98.5 98.4 98.5 98.5 98.7 98.5 99.5 98.5 98.7 98.5 98.6 98.5 

±0.01 ±0.01  ±0.01  ±0.07  ±0.05 ±0.01 ±0.06 ±0.1 ±0.03 ±0.2 ±0.01 ±0•3  ±0.01 ±0.06 ±0.3 ± 0.06 ±03 ±0.01± 0.3 ±0.2 ±04 ± 0.03±0.07± 0.0 

MEAN 98.1 98.2 98.2 98.2 98.4 98.5 98.6 98.4 98.3 98.3 98.3 98.3 98.5 98.4 98.4 98.5 98.4 98.6 99.2 98.6 98.4 98.5 98.5 98.4 

±0.06 ±0.05 ±0.06 ±0.04 ±0.03 ±QQ3 ±QQ3 ±0.05 ±0.04 ±0.04 ±0.02 ±009 ±0.03 ±0.03 ±0.02± 0.02± 0.06± 0.03± 0.09± 0.04± 0.06± 0.07± 0.04± 0.03 

NIGHT SHIFT__________________________ 

Mean S.E. are calculated for the body temperature readings observed for every one hour continuously for 7 days foriofemale control group 



TABLE a VII 

HOURWISE/DAYWISE BODY TEMPERATURE READINGS q EXPERIMENTAL GROUP q II q HOSPITAL A DAY SHIFT € MALE 

A.M P.M A.M 

Days 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 

1 97.9 98.4 98.5 98.6 98.7 98.6 99.6 99.1 98.8 98.6 98.4 98.5 98.5 98.6 98.5 98.4 98.4 98.5 98.1 99.9 98.5 98.4 98.5 98.4 

±0.04±0.06±.06±0.1 ±0.04±0.3 ±0.01 ±0.04±0.3 ±0.04±0.01 ±0.03±0.01±0.02±0.01±0.03±0.04±0.01±0.03±0.04±0.05±0.06 ±0.01± 0.03 

2 98.4 98.4 98.4 98.4 98.6 98.7 99.5 98.9 98.7 98.7 98.3 98.4 98.4 98.5 98.6 98.4 98.3 98.6 98.6 98.8 98.6 98.3 98.6 98.3 

±0.05±0.06±0.01±0.3 ±0.1 ±0.01 ±O.02±O.O1±O.04±O.06±O.05±O.O1±O.06±O.OS ±0.3 ±0.07 ±0.06 ±0.09 ±0.04 ±0.3 ±0.1 ±0.2 ±0.2 ± 0.01 

3 98.4 98.4 98.3 98.5 98.5 98.6 99.4 98.8 98.6 98.5 98.5 98.6 98.6 98.6 98.5 98.5 98.5 98.6 98.5 98.4 98.5 98.5 98.5 98.5 

±0.03±0.05±0.3 ±0.06±0.01±0.05±0.03±0.04±0.03±0.04±0.05±0.06±0.06±0.07±0.4 ± 0.05±0.3 ±0.01±0.03±0.1 ± 0.01±0.04±0.05± 0.06 

4 98.3 98.5 98.4 98.5 98.4 98.5 99.2 98.9 98.7 98.4 98.6 98.4 98.5 98.4 98.3 98.5 98.5 98.7 98.7 98.8 98.6 98.4 98.3 98.4 

±0.3 ±0.06 ±0.05 ±0.01 ±0.3 ±0.4 ±0.5 ±0.07 ±0.06 ±0.04 ±0.06 ±0.05 ±0.01 ±0.3 ±0.4 ± 0.05±0.1 ±0.04± 0.3 ±0.01 ±0.1 ± 0.05 ±0.04± 0.3 

5 98.2 98.3 98.5 98.4 98.3 98.4 99.4 98.8 98.8 98.5 98.6 98.3 98.4 98.3 98.4 98.6 98.4 98.5 98.6 98.7 98.5 98.5 98.4 98.3 

±0.1 ±0.0 ±0.06 ±0.07±0.04±0.3 ±0.2 ±0.1 ±0.01 ±0.03 ±0.4 ±0.06 ±0.5 ±0.07 ±0.07 0.05 ±0.06± 0.04± 0.3 ±0.05± 0.4 ± O.04±O.Oft± 0.07 

6 98.5 98.4 98.4 98.5 98.4 98.6 99.2 98.7 98.7 98.4 98.5 98.5 98.5 98.4 98.3 98.5 98.4 98.5 98.6 98.6 98.6 98.4 98.5 98.4 

± 0.05 ±0.6 ±0.07± 0.06 ±0.08±0.6 ±0.1 ±0.3 ±0.1 ±0.2 ±0.01 ±0.03± 0.5 ±0.06 ±0.07± 0.06± 0.07± 0.6 ± 0.6 ± 0.5 ±0.4 ± 0.05± 0.04± 0.03 

7 98.0 98.4 98.4 98.4 98.5 98.5 99.3 98.8 98.8 98.5 98.4 98.4 98.4 98.4 98.4 98.5 98.5 98.6 98.8 98.6 98.5 98.5 98.4 98.4 

±0.06±0.05±0.3 ±0.0 ±0.06±0.01±0.01±0.02±0.03±0.03±0.4 ±0.4 ±0.4 ±0.05±0.06± 0.06±0.7 ±0.3 ±0.3 ±0.1 ±0.2 ±0.1 ±0.2 ± 0.0 

MEAN 98.2 98.4 98.4 98.5 98.5 98.6 99.4 98.9 98.8 98.5 98.5 98.4 98.4 98.5 98.4 98.5 98.4 98.6 98.7 98.7 98.5 98.4 98.5 98.4 

DAY SHIFT________________________________ 

Mean S.E. are calculated for the body temperature readings observed for every one hour continuously for 7 days for:omale experimental group 

day shift Hospital workers. 



TABLE • X 

HOURWISE/DAYWISE BODY TEMPERATURE READINGS • EXPERIMENTAL GROUP a II a HOSPITAL NIGHT SHIFT • FEMALE 

A.M P.M  A.M 

Days 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 1 2 3 4 5 

1 98.1 98.1 98.3 98.4 98.5 98.7 99 98.9 98.6 98.4 98.5 98.6 98.4 98.6 98.4 98.5 98.3 98.5 99.8 99.6 98.8 98.6 98.5 98.4 

±0.01 ±0.3 ±0.04 ±0.05 ±0.01 ±0.03 ±0.1 ±0.1 ±0.1 ±0.02 ±0.04 ±0.0 ±0.1 ±0.04 ±0.06 ±0.1 ±0.2 ±0.2 ±0.01 ±0.03 ±0.04 ±0.05 ±0.06 ±0.01 

2 97.8 97.9 98.4 98.5 98.6 98.6 98.8 98.8 98.5 98.5 98.4 98.5 98.3 98.5 98.5 98.3 98.4 98.6 99.6 99 98.9 98.5 98.4 98.5 

±0.06 ±0.05 ±0.04 ±0.03 ±0.01 ±0.03 ±0.05 ±0.03 ±0.5 ±0.06 ±0.07 ±0.06 ±0.03 ±0.01 ±0.04 ±0.5 ±ft.O1 ±0.01 ±0.04 ±0.03 ±0.1 ±0.03 ±0.05± 0.06 

3 97.6 98.0 98.3 98.4 98.5 9.5 98.6 99.1 98.4 98.3 98.3 98.4 98.5 98.4 98.6 98.2 98.5 98.7 99.9 99.2 98.9 98.7 98.4 98.4 

±0.03 ±0.03 ±0.05 ±0.04 ±0.03 ±0.01 ±0.03 ±0.03 ±0.01 ±0.07 ±0.06 ±0.06 ±0.03 ±0.1 ±0.03 ±0.01 ±0.01± 0.03± 0.05 ±0.01 ± 0.01 ±0.O1 ± 0.01 ±0.07 

4 97.5 98.3 98.5 98.5 98.4 98.4 99.1 98.7 98.3 98.6 98.4 98.4 98.6 98.3 98.4 98.4 98.6 98.6 99.8 99.4 98.8 98.6 98.5 98.5 

±0.04 ±0.01 ±0.01 ±0.01 ±0.01 ±0.03 ±0.01 ±0.3 ±0.01 ±0.7 ±0.06 ±0.07 ±0.01 ±0.01 ±0.3 ± 0.03±0.03±0.1 ± 0.04±0.03± 0.04± 0.04± 0.06± 0.01 

5 97.9 98.1 98.4 98.4 98.5 98.4 98.7 98.6 98.6 98.4 98.5 98.5 98.5 98.2 98.3 98.0 98.5 98.5 99.7 99.2 98.7 98.4 98.4 98.3 

±0.05 ±0.03 ±0.06 ±0.03 ±005 ±0.01 ±0.03 ±0.01 ±0.04 ±0.1 ±0.1 ±0.03 ±0.5 ±0.03 ±0.1 ± 0.01± 0.01± 0.03± 0.06± 0.01± 0.06± 0.06± 0.04 ±0.03 

6 97.7 98.3 98.3 98.3 98.2 98.5 98.9 98.5 98.5 98.4 98.6 98.6 98.4 98.4 98.4 98.5 98.4 98.5 99.6 99.3 98.6 98.5 98.5 98.2 

±0.06  ±0.01 ±0.07 ±0.01 ±0.06 ±0.6 ±0.01 ±003 ±005±0.02±0.3 ±0.06 ±0.01 ±0.01 ±0.01 ±0.04 ±0.3 ±0.01 ±0.06 ±0.03 ±0.03 ±0.03 ±0.01± 0.02 

7 98.1 98.1 98.2 98.2 98.3 98.4 98.5 98.4 98.7 98.5 98.3 98.4 98.3 98.4 98.3 98.4 98.5 98.4 99.5 99.1 98.7 98.5 98.4 98.0 

±001 ±005 ±006 ±001 ±006 ±0.7 ±0.03 ±0.1 ±0.06 ±0.3 ±0.01 ±0.3 ±0.0 ±0.03 ±0.03 ±0.06 ±0.03 ±0.03 ±0.01 ±0.04 ±0.01 ±0.01 ±0.02 ±003 

MEAN 97.8 98.1 98.3 98.4 98.5 98.5 98.8 98.7 98.5 98.6 98.6 98.5 98.4 98.5 98.4 98.3 98.8 98.5 097 99.3 98.8 98.5 98.4 98.3 

0.08 ±0.05 ±0.04 ±.O4 ±0.06 ±0.04 ±0.08 ±0.08 ±0.04 ±0.04 ±0.04 ±0.03 ±0.04 ±0.05 ±0.04 ±0.06 ±0.04 ±0.04 ±0.05 ±0.08 ±0.04 ±0.04 ±0.02 ±0.06 

NIGHT SHIFT______________________________ 

Mean S.E. are calculated for the body temperature readings observed for every one hour continuously for 7 days for 10 female experimental 

group - Night shift Hospital workers. 



TABLE - XI 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS 
OF THE CONTROL GROUP OF MALE 

DAYS MEAN ± S.E (°F) COMPARISON BETVEEN t' VALUE P' VALUE SUBSEOUENTDAYS AND 0 
(t = 1.960) FIRST DAY 0.05  

 98.5±0.03 

- 

- 

- 
- 

 98.4 ± 0.03 1 and 2 2.248 - 1.960 
 98.4 ± 0.02 1 and 3 2.301 * 1.960 
 98.4 ± 0.02 1 and 4 2.358 * 1.960 
 98.4 ± 0.02 1 and 5 2.352 1.960 
 98.4 ± 0.04 1 and 6 1.867 N.S 
 98.3 ± 0.03 1 and 7 3.898 1.960 

Twenty four Observations Each: Siqnifjcant at 5% Level 

Mean ± 

7 days 

S.E 

for 

are calculated for the body 

10 Male control group. 

N.S - Not Significant temperature readings observed for every one ncur Continuous 

r') 



TABLE - XII 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPERIMENTAL GROUP 

OF MALE - INDUSTRY WORKERS - DAY SHIFT 

DAYS MEAN ± S.E (°F) COMPARISON BETWEEN 
SUBSEQUENT DAYS 
AND FIRST DAY 

t' VALUE P' VALUE 
0 

(t005 = 1.960) 

1. 98.7 ± 0.1 - - - 

2. 98.6 ± 0.06 1 and 2 1.020 N.S 

3. 98.6 ± 0.06 1 and 3 0.882 N.S 

4. 98.6 ± 0.09 1 and 4 0.743 N.S 

5. 98.5 ± 0.04 1 and 5 1.949 N.S 

6. 98.5 ± 0.07 1 and 6 1.669 N.S 

7. 98.5 ± 0.08 1 and 7 1.603 N.S 

Twenty Four Observations each : N.S - Not Significant 

Mean ± S.E readings are calculated for every one hour recording cont inuously for 7 days for 
10 Male Experimental Group - I. 



TABLE - XIII 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPERIMENTAL GROUP 

OF MALE—INDUSTRY WORKERS - NIGHT SHIFT 

DAYS MEAN ± S.E (°F) COMPARISON BETWEEN 
SUBSEQUENT DAYS AND 
FIRST DAY 

t ' VALUE 
° 

P' VALUE 
(t 

= 0.05 1.960  

 98.5 ± 0.09 - - - 

 98.6 ± 0.08 1 and 2 0.793 N.S 

 98.6 ± 0.07 1 arid 3 0.837 N.S 

 98.6 ± 0.07 1 arid 4 0.841 N.S 

 98.5 ± 0.08 1 and 5 - - 

 98.5 ± 0.1 1 and 6 - - 

 98.5 ± 0.1 1 and 7 - 

- 

Twenty Four Observations each : N.S - Not Signift cant 

Mean ± S.E readings are calculated for every one hour recording continuously for 7 days for 
10 Male Experimental Group - I 



TABLE XIV 

COMPARiSON OF EVLRYDAY BODY TL.YLRATURE HEADINGS 

OF THE CONTROL GROUP OF FEMALE 

DAYS MEAN ± S.E (°F) COMPARISON 

SUBSE'UENT 
FIRST DAY 

BETWEEN 

DAYS AND 

t' VALUE 
0 

P' '/ALUE 

" o.05 

1. 98.5 0.02 - - - 

2. 98.4 : 0.02 1 and 2 2.768 *1.960 

3. 98.4 ± 0.02 1 and 3 2.625 *1.960 

4. 98.4 ± 0.03 1 and 4 2.407 *1.960 

5. 98.4 ± 0.03 1 and 5 2.1E8 *1.96() 

6. 98.4 ± 0.04 1 and 6 1.873 N.S 

7. 98.4 ± 0.03 1 and 7 2.171 *1960 

Twenty Four Obervations each: * Significant at 5% level 
N.S. - Not Significant 

Mean ± S.E. are calculated for the body temperature reading observed 
for every one hour continuously for 7 days for 10 Male control Group. 

QI 



TABLE - XV 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPERIMENTAL 

GROUP OF FEMALE - INDUSTRY WORKERS - DAY SHIFT 

DAYS MEAN ± S.E (°F) COMPARISON 

SUBSEQUENT 
FIRST DAY 

BENEEN 

DAYS AND 
VALUE 'P' VALUE 

(t005 = 1.960) 

1. 98.6 ± 0.08 - - - 

2. 98.5 ± 0.06 1 and 2 0.954 N.S 

3. 98.5 ± 0.1 1 and 3 0.757 N.S 

4. 98.5 ± 0.04 1 and 4 1.030 N.S 

5. 98.5 ± 0.04 1 and 5 1.048 N.S 

6. 98.5 ± 0.05 1 and 6 0.972 N.S 

7. 98.5 ± 0.05 1 and 7 1.015 N.S 

Twnety our Observations Each: N.S. - Not Significant 

Mean ± S.E readings are calculated for every one hour' recording continuously for 7 days 
for 10 Female experimental group - I. 



TABLE - XVI 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPERIMENTAL 
GROUP OF FEMALE - INDUSTRY WORKERS - NIGHT SHIFT 

DAYS MEAN ± S.E (°F) COMPARISON BETWEEN 
SUBSEQUENT DAYS 
AND FIRST DAY 

VALUE P' VALUE 
(t0 05- 

1 - .960 

 98.6t0.03 - - - 

 98.5 ± 0.04 1 and 2 1.491 N.S 

 98.5 ± 0.04 1 and 3 1.390 N.S 

 98.5 ± 0.02 1 and 4 1.466 N.S 

 98.5 ± 0.05 1 and 5 1.296 N.S 

 98.5 ± 0.02 1 and 6 1.373 N.S 

 98.5 ± 0.03 1 and 7 1.214 N.S 

Twenty Four Observation Each N.S - Not Significant 

Mean ± S E. readings are calculated for every one hour recording continuously for 7 days for 10 
female experimental group - I. 

-1 



TABLE - XVII 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPEERIMENTAL 
GROUP OF VtLE - HosP:[TAL - DAY SHIFT 

DAYS MEAN ± S.E (O F) COMPARISON BETWEEN 't' VALUE P' VALUE 
SUBSEQUENT DAYS AND ° 

(t005 1.960) FIRST DAY 

1. 98.6 ± 0.06 - - - 

2. 98.5 ± 0.05 1 and 2 1.165 N.S 

3. 98.6 ± 0.05 1 and 3 - 

4. 98.5 ± 0.04 1 and 4 1.254 N.S 

5. 98.5 ± 0.04 1 and 5 1.193 N.S 

6. 98.5 ± 0.03 1 and 6 1.316 N.S 

7. 98.5 ± 0.04 1 and 7 1.258 N.S 

Twenty Four Observations Each: N.S - Not Significant 

Mean ± S.E are calculated for the body temperature readings observed for every one hour 
continuously ror 10 male experimental group - II 

a) 



TABLE - XVIII 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPERIMENTAL 
GROUP OF MALE - HOSPITAL WORKERS - NIGHT SHIFT 

DAYS MEAN ± S.E(°F) COMPARISON BETWEEN 't0' VALUE P' VALUE 
SUBSEQUENT DAYS AND (t005 = 1.960) FIRST DAY 

 98.6 ± 0.05 - - 
- 

 98.5 ± 0.05 1 and 2 1.277 N.S 

 98.5 ± 0.05 1 and 3 1.296 N.S 

 98.5 ± 0.05 1 and 4 1.189 N.S 

 98.5 ± 0.05 1 and 5 - - 

 98.5 ± 0.06 1 and 6 1.150 N.S 

 98.5 ± 0.05 1 and 7 1.401 N.S 

Twenty FoLr Observations Each : N.S - Not Significant 

Mean ± S.E. are calculated for the body temperature readings observed for every one hour continuously for 7 days for 10 male experimental group - II 



TABLE -XIX 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPERIMENTAL 
GROUP OF FEMALE - HOSPITAL WORKERS - DAY SHIFT 

DAYS MEAN ± S.E (°F) COMPARISON BETWEEN 't' VALUE P' VALUE 
SUBSEQUENT DAYS AND ° 

(t 
FIRST DAY 0.05= 1.960 

1. 98.6 ± 0.09 - - - 

2. 98,6 ± 0.08 1 and 2 - - 

3. 98,6 ± 0.09 1 and 3 0.737 N.S 

4. 986 ± 0.09 1 and 4 - - 

5. 98.5 ± 0.09 1 and 5 0.722 N.S 

6. 98.6 ± 0.1 1 and 6 - - 

7. 98.5 ± 0.1 1 and 7 0.760 N.S 

Twenty Four Observations Each: N.S - Not Significant 

Mean ± S.E r9adings are calculated for every one hour recording con:inuously for 7 days for 10 
female experimental group - II. 

0 



TABLE - XX 

COMPARISON OF EVERYDAY BODY TEMPERATURE READINGS OF THE EXPERIMENTAL 
GROUP OF FEMALE - HOSPITAL WORKERS - NIGHT SHIFT 

DAYS MEAN ± S.E (°F) COMPARISON BETWEEN '1' VALUE P' VALUE 
SUBSEQUENT DAYS ° 

(t 
AND FIRST DAY 0.05 = 1.960) 

 98.6 ± 0.06 - - 
- 

 98.5 ± 0.06 1 and 2 1.003 N.S 

 98.5 ± 0.08 1 and 3 0.899 N.S 

 98.5 ± 008 1 and 4 0.894 N.S 

 98.5 ± 007 1 and 5 1.015 N.S 

 98.5 ± 0.07 1 and 6 0.980 N.S 

 98.5 ± 0.06 1 and 7 1.116 N.S 

Twenty Four Observations Each N.S - Not Significant 

Mean ± S.E readings are calculated for every one hour recording continuously for 7 days for,  10 female experimental group - II. 



S .No 

TABLE - XXI 

COMPARISON OF THE OVERALL BODY TEMPERATURE OF 
CONTROL AND EXPERIMENTAL GROUP 

WORK SCHEDULE MEAN ± S.E(±F) 't' VALUE 
0 

P' VALUE 
(t005 

= 1.960) 

93.4 ± 0.02 

98.6 ± 0.02 5.293 * 1960 

98.5 ± 0.05 1 .527 N,S 

98.5 ± 0.02 3.243 * 1.960 

98.4 ± 0.05 0.501 N.S 

98.4 ± 0.01 

98.5 ± 0.07 1 .247 N.S 

98.4 ± 0.02 1.621 N.S 

98.6 ± 0.02 6.'185 1.960 

98.5 ± 0.03 2.462  

- Significant at 5 % level, N.S - Not Sig - ificant 

N; 

I CONTROL MALE 

A INDUSTRY 

( 1 ) CAY SHIFT MALE 

(2) NIGHT SHIFT MALE 

B. hOSPI TAL 

DAY SHIFT MALE 

NIGHT SHIFT MALE 

II CONTROL FEMALE 

A. INDUSTRY 

DAY SHIFT FEMALE 

NIGHT SHIFT FEMALE 

B. 

DAY SHIFT FEMALE 

NIGHT SHIFT FEMALE 



TABULATION OF BIOCHEMICAL TESTS € OVERALL AVERAGE 

Si e ork Blood Blood Hood Haemo. Total Albu- Glob- Liver Function Test Urine Urine 
No. Schedule pressure Suger Chole Globin Protein rniri ulin - -- e - -. Urea creatinine 

(mm Hg) Random Sterol (gms%) (gms%) (gms%') (gms%) Bili SGOT SGPT Serum (mgs%) (nigs%) 
(mgs%) (mgs%) rubin I.U/Lt. I.U/Lt. Alkaline 

(mgs%) Phosphatase 

(K.A/100 ml) 

I CONTROL MALE 120€80 140 190 10 6.6 5.0 1.6 0.7 8.0 9.0 4.1 1,500 120 

A INDUSTRY 

1. DAY SHIFT 110F70 136 205 11 6.0 3.3 2.7 0.8 7.0 15.0 6.0 1,300 110 
MALE 

2. NIGHT SHIFT 11O70 136 205 11 6.0 3.3 2.7 0.8 7.0 15.0 6.0 1,300 110 
MALE 

B. HOSPITAL 

1. DAY SHIFT 115€85 120 200 12 5.6 4.0 1.6 0.4 15.0 12.0 8.0 1,200 100 
MALE 

2. NIGHT SHIFT 11585 120 200 12 5.6 4.0 1.6 0.4 15.0 12.0 8.0 1,200 100 
MALE 

II. CONTROL FEMALE 12575 118 180 S.8 6.5 4.2 2.3 0.4 12.0 11.0 9.2 1,350 115 

A. INDUSTRY 

 DAY SHIFT 105€80 130 175 10 6.6 5.0 1.6 0.7 8.0 9.0 4.0 1,400 125 
FEMALE 

 NIGHT SHIFT 10580 130 175 10 6.6 5.0 1.6 0.7 8.0 9.0 4.0 1,400 125 
FEMALE 

B. HOSPITAL 

1. DAY SHIFT 13070 125 170 13 7.6 4.6 3.0 0.2 iC 8.0 9.0 1,100 100 
FEMALE 

2. NIGHT SHIFT 1307O 125 170 13 7.6 4.6 3.0 0.2 IL) 8.0 9.0 1,100 100 
FEMALE 

w 



PATTEFN OF THE BODY TEMPERATURE RHYTHM IN THE CONTROL GROUP AND 
EXPERIMENTAL GROUP OF MALE SHIFT WORKERS - INDUSTRV 
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PATTERN OF THE BODY TEMPERATURE RHYTHM IN THE CONTROL GROUP AND 
EXPERIMENTAL GROUP OF FEMALE SHIFT WORKERS - INDUSTRY 

100 
Control + Day Shift Night Shift 

— 99.5 
U- 0 

a) 1. 

c99 
a) 
0 
E 

98.5 

M. 
6 7 8 9 1011 12131415161718192021 222324 1 2 3 4 5 

4 

A.M I  P.M A.M 
DAY SHIFT NIGHT SHIFT 

Fig-2 

ul 



COMPARISON OF THE BODY TEMPERATURE RHYTHW OF 
MALE AND FEMALE DAY SHIFT WORKERS - INDUSTRY 
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COMPARISC'N OF THE BODY TEMPERATURE RHYTHM OF 
MALE AND FEMALE NIGHT SHIFT WORKERS - INDUSTRY 
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COMPARISON OF THE BODY TEMPERATURE RHYTHM OF 
MALE AND FEMALE NIGHT SHIFT WORKERS - INDUSTRY 
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Fig - 6 PATTERN OF THE BODY TEMPERATURE RHYTHM IH THE 

CONTROL GROOP AND EXPERIMENTAL GROUP OF MALE SHIFT WORKERS 

(Day and Night) - HOSPITAL 

Figure shows thc pattern of body temperature rhythm 

in riale shift workers (day & night) of an Hospital. Note 

that the overall amplitud.a of body temperature rhythm 

which is significantl.y higher in day and night shift male 

workers of an hospital. When compared to that of the 

control group of male. observe that the maxima of body 

tempearture is 99.4 ± 0.05°F at 12.00 hours in day shift 

male and 99.2 ± 0.08°F at 01.00 hours in night shift male. 

Whereas the minima of body tcrnperature is 98.2 ± 0.08°F 

at 06.00 hours in day shift inctlu atid 96.4 ± 0.06°F at 19.00 

hours in night shift male. This shows that the maxima of 

body temperature (i.e. 99.4°F) is more indayshift male and 

minima of body temperature (i.e 98.49F) is more in night 

shift male. 
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Fig - 5 BODY TEMPERATURE PATTERN OF MALE AND FEMALE 

DAYISE AVERAGE - INDUSTRY 

Figure shows everyday average (24 hour average) 

f the body temperature of the male and female Day shift 

and Night shift workers of an industry compared with that 

of the control. Every one hour readings, recorded 

continuously for 24 hours, were pooled and computed for each 

day and expressed as average it could be noticed that in 

both day and night shift nale female workers, everyday 

average ot Body temperature is distinctly higher than that 

of the respective control group. 



Fig - 9 COMPARISON OF THE BODY TEMPERATURE RHYTHM OF MALE 

AND &EMALE NIGHT SHIFT WORKERS - HOSPITAL 

'igure shows the pattern of the body temperature 

rhjthm o male and female night shift workers of an 

Hospital. Observe the maximuri temperature of 99.7 ± 0.05°F 

at 24.00 hrs exhibited by female night shift workers which 

appars to be more when comporcd to that of male night shift 

workers. In male :iight shifi: workers the maximum 

temperature is 99.2 ± 0.08°F. A significant difference of 

0.05°F of Body Temperature is exhibited between female and 

Male night shift wor:kers. 
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Fig— 8 COMPARISON OF THE BODY TEMPERATURE RHYTHM OF i(ALE 

AND FEMALE DAY SHIFT WORKERS - HOSPITAL 

Figure shows the pattern of the boy 

temperature rhythm of male and female day shift worke.:-E of 

an hosital. Observe the peak temperature in female Jay 

shift workers which is 100.0 ± 0.06°F at 12.00 hours. This 

is more when compared to that of the male day shift workers 

where the peak temperature is 99.4 ± 0.05°F at 12.00 h:u:s. 

This brings a difference of body temperature of 0.06°F 

between female and male day shift workers of an hospital. 



PATTERN OF THE BODY TEMPERATURE RHYTHM IN THE CONTROL GROUP AND 
EXPERIMENTAL '3ROUP OF FEMALE SHIFT WORKERS (DAY AND NIGHT)- HOSPITAL 

100 - 
-- Control ± Day Shift Night Shif 

99.5 

LL 

a) 99 
1 

co 
a) 

98.5 

-\ 

97.5 
6 7 8 9 1011 12 13 14 151617 18 19 20 21 22 23 24 1 2 3 4 5 

A.M PM A.M I 
DAY SHIFT NIGHT SHIFT 

Fig-7 

LU 
0 

* 



Fig - 7 PATTERN OF THE BODY TEMPERATURE RHYTHM IN THE 

CONTROL GROUP AND EXPERIMENTAL GROUP OF FEMALE SHI?T WORKERS 

(Day and Night) - HOSPITAL 

Figure shows the body temperature rhythm of day 

and night shift female workers of an hospital and control 

group. Note the highr elevation of body temperature in 

Day and night shift workers which is significantlY more When 

compared to that of the control. This shows the peak body 

tem)erature of 100.0 ± 0.06°F in day shift female workers 

at 12.00 hrs which is more when compared to that of the peak 

body temperature of night shift female workers which is 

997 ± 0.05°F at 24.00 hrs. 
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Fig - 10 BODY TEMPERATURE PATTERN OF MALE AND FEMALE DAYWISE 

AVERAGE - HOSPITAL 

Figure shows everday average (24-hour average) o 

the body temperature of the male and female day shift & 

night shift iorke::s of an Hospital compar.-d iith that o 

the c0ntro14 Every one hour readin;-;,recorded continuou:31Y 

for 24 hours, were pooled and computed for each .ay and 

expr..3SCd as ave:ge. If could be noticed that in both day 

and nig: s h i f t male ancl female .jrkers, tho ery3ay 

avruge of Body temperatur. is distinc:ly higher Lhan that 

ot ; respec .V? control  
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Fig - 11 Comparison of daywise average of the body 

temperature pattern of male and female shift workers of an 

lidustry and Hospital 

Figure shows the comparison of daywise average of 

body temperature of male a:d female day shift and night 

shitt workers of dli ILIt.iutr' & 1-lospital 

It cojld be noticed that the variation in everyday 

avcu of body temperature between the male shift workers 

od iomale shift workers of an industry and hospitaL is not 

s Lgnificart. 

z4 riour average of the body temperature of each 

day of male & female dayshift workers & night shift workers 

of an industry is significant with that of the control - 

(Vide Fig - 5) similarly the 24 hour average oof the body 

tcinperature of each day of male and female shift wockers 

o -in hospital is also significant wen compared to that 

of th control - (Vide Fig - 10) 
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control group (98.4 ± 0.01°F) as well as with that of an 

industry. (98.4 ± 0.02°F) 

In ci us try: 

The overall average of Body temperature of (98.6 ± 0.02°F) 

maLe day shift and night shift (98.5 ± 0.05°F) workers are 

s1r1LL1cant1y more when compared to that of the female day 

shitt (98.5 ± 0.07'- F), whereas the comparison of the overuli 

averAge of Body temperature of male and female dl-ly shift 

an. night shift workers shows a significant increase in day 

shift.. 

uospital: 

The overall average of Body temperature of female day shift 

workers 98.6 ± 0.02°F and night shift workers (98.5 ± 

0.Ji11 F) are significantly nigher when compared to the 

ovcrall average of the body temperature of male day shift 

workers (98.5 ± 0.02°F) and night shift workers (98.4 ± 

0.05°F) 

Amongst the dayshift workers and the night shift workers 

of female,the overall average of Body temperature of day 

shi LL workers (98,6 ± 0.02°F) is significantly more ien 

compared to that of the night shift workers (98.5 ± 0.03°F). 



Fig - 12 Overall average of the Body temperature of Male 

and Female day and night shift workers 

Figure shows the overall average of body 

temperature of control and experimental male and fema.e 

shift workers of an industry and hospital 

Male workers: 

Day shift: The overall average of body temperature is 98.6 

± 0.02°F in male workers of an industry which is 

igniticant!y more when compared to that of the contro 

(98.4 ± 0.04°F) as well as with that of the male workers 

at an hospital (98.5 ± 0.020F'). 

Night shift: The overall average of the body temperature 

in male night shift workers of industry is sinificantly more 

(i.e,98.5 ± 0.05°F) when compared to that of the controL 

as well as with that of the male night shift workers of an 

hospital (i.e.98.4 ± 0.050F). 

F'emale workers: 

Day shift: In female day shift workers of an hospital the 

overall average of body temperature is 98.6 ± 0.02°F which 

is significantly more when compared to that of the contro1 

(98.4 ± 0.01°F) as well as with that of the industry. (98.5 

± 0.07°F) 

Night shift: In female night shift workers of an hospital 

the overall average of body temperature is 98.5 ± 0.03±f 

which is significantly higher when compared to that of the 
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V. DISCUSSION 

The results of the study indicate that it is 

inevitable to evolve novel work schedules in the different 

sectors of human activity involving man-power and Iuman 

resources, physical and mental. The modifications of work 

distribution, Of duration of working hours, of the nature 

of work assigned in recent years, have been based on studies 

like the present one in which man's exposure to his 

environment and his physiological reactions and bodily changes 

especially,, body temperature, are used as guidelires. 

Further, such results highlight the need for improvement of 

industrial hygiene, hospital working conditions, technical 

efficiency etc. 

The differential susceptibility of individual human 

organisms to the influence of environmental stressors and 

demands evidenced by changes in the body temperature rhythm 

are useful norms in offering suggestions towards understanding 

that the rhythmic functions of the body are regulated also 

by factors outside the body. Biological clocks, for instance 

are normally synchronoized with external as well as internal 

metabolic functions (i.e. to both endogenous and exogenous 

factors). Such factors, among workers of both sexes, like 

period of duty, shift timing, man's diurnal nature, quantity 
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and quality of workdone, working atmoshpere, adapatatio 

ability influence the organic body rhythm and produce 

fluctuations in the normal body temperature rhythm. 

The study of fluctuations during a 24 hour period 

in the body temperature of shift-workers (male and female) 

in industrial workplace and hospitals, carried out with 

factual experimentation with control and experimental sets 

of subjects yielded results similar to Bunker Experiments. 

Many physiological and psychological functions vary 

rhythmically under constant conditions-so called free-running 

rhythms. For example, time activity and temperature rhythms 

in man under free-running conditions shows variations in body 

temperature readings. There are differences in maxima and 

minima body temperature readings between male and male, male 

and female and between night and day-shift workers. 

The differcnccc rccorded in the maxima (peak body 

temerature), between day shift male and night shift male 

industrial workers could then, in the light of inferences, 

be attributed to environment as well the endogenous factor. 

I.e. man's diurnal nature besides environmental influence. 

In the case of female workers, the maxima difference betwenn 

day and night shift workers is significant. This could be 

due to sex characteristics, sucn as hormonal influence-an 

endogenous cause. 

U 



The difference in the body temperature rhythm among 

exclusively male day shift industrial workers and exclusively 

night shift workers (in male a recordable elevation) could 

be traced to factors like nature of work done by the male 

workers (harder manual labour demanding physical exhaustion). 

Theretore, it is proved that physical exhaustion generates 

more bodily heat and elevates body cemperatuLe. Therefore 

exogenus causes do influence the human biological clock. 

Among hospital male employees too, the noticeable 

difference in body temperature rhythm between that of the 

day shift workers and that f tho night shift workers (higher 

in the day shift male worker) Is presumably due to the 

dirunal nature of the human organism in the case of female 

hospital workers (Nurses, Maid-servants) such a comparison 

in Body temperature reading is a significant difference that 

may be related to the pattern of work done by them (tension 

suffered), apart from their diurnal nature and hormonal 

funcationing. The nurse's job, for instance, involves lot 

of physical movement, raising the body temperature. 

Therefore tension movement, raising the body temperature. 

Therefore tension proves to be an endogenous factor in 

affecting human body temperature rhythm besides the diurnal 

nature and hormonal functioning. Similar casuses could be 
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held responsible to justify the peak temperature in the 

female day shift hospital worker. The higher reading in body 

temperature rhythm in the case of the female night-shift 

hospi 1  worker could again be due to the work executed, the 

tension-filled environmental influence and sleeplessness. 

A comparative analysis of the recorded daywise 

average of body temperature pattern of the control and the 

experimental groups among industrial and hospital workers 

shows that despite different fluctuations in reading the 

rise is uniform in the experimental groups in both sexes 

whether hospital employees or industrial employees. 

The comparative analy of the overall average 

of body temperature pcLLL te LLI o.0 control and experimental male 

and female industrial and hospital workers during either 

shifts (day and night) exhibits a higher reading in the 

experimental group of male and female. This perhaps is due 

to the conditioning of the work atmosphere in the 

experimental Onvironment created for the subjects. 

The female hospital day-shift workers exhibit a 

higher body temperature compared to their industrial 

counterparts,irrespective of shift timings. And this 
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disparity in body temperature maybe consquently due to the 

nature of work done by them more or less of physical 

involvement and more or less of mental involvement. 



Summary and Conclusion 
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VI. SUMMARY AND CONCLUSION 

SUMMARY 

The Summary of this work on the comparison of the 

body temperature rhythm in male and Female shift workers of 

an Industry & hospital are as follows. 

VI. (A). BODY TEMPEIRATURE RHYTHM IN DAY SHIFT WORKERS OF 

AN INDUSTRY 

(1). MALE 

There is a rhythmic pattern of Body temperature 

found to occur both in the male control as dell as in the 

Experimental group. In c'nntrrl there is a poak of Body 

temperature of 98.7 ± 0.03°F at 12.00 hours where as in 

experimental male the peak body temperature of 99.8 ± 0.1°F 

occurs at 13.00 hours (Table I,II&Fig.l). The difference 

in the peak Body temperature between contcol and Experimental 

male workers is significantly higher. 

(2). FEMALE 

The Body temperature occurs in a rhythmic manner 

both in the Female coni -ol and Experimental group. The 
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control Female exhibit peak body temperature of 98.7 ± 

0.04°F at 12.00 hours. Whereas the experimental Female 

workers shows a peak body temperature of 99.6 ± 0.1°? at 

12.00 hours. Which is significantly higher than that of the 

control. (Table - IV, V & Fig.2) 

COMPARISON BETWEEN MALE AND FEMALE DAY SHIFT WORKERS 

OF AN INDUSTRI 

Comparison of the body temperature rhythm in male 

and Female day shift workers of an industry reveals that in 

male day shift workers, the body temperature, (99.8 ± 0.1°F) 

is significantly higher when compared to that of the Female 

shift workers. (Table - II, V .& Fig.3). 

24 HOUR AVERAGE (DAYwISE) OF BODY TEMPERATURE OF MALE 

AND FEMALE SHIFT WORKERS 

Everyday average (24 hour average) of the body 

temperature of the male and female day shift workers of an 

industry were compared with that of the control. It. could 

be noticed that, everyday average of Body temperature of male 

and female dayshift workers is distinctly higher than that 

of the control. (Table-XI,XII,XIV,XV,&FIG.5). 
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OVERALL AVERAGE OF BODY TEMPERATURE 

In Industrial workers, the overall average of Body 

temperature (98.6 ± 0.02°F) .of male day shift worke:s is 

significantly more when compared to that of the femalE day 

shift workers (98.5 ± 0.070 F). (Table XXI & Fig.12) 

VI. (B). BODY TEMPERATURE RHYTHM IN DAY SHIFT WORKERS OF AN 

HOSPITAL 

MALE 

There is a rhythmic pattern of Body temperature 

found to occur both in the male control as well as ii the 

Experimental group. The control male represent a peak body 

temperature of 98.7 ± 0.03°F show a peak body temperature 

of 99.4 ± 0.05°F at 12.00 hours.(Table I, VII & Fig.E) it 

is observed that, the peak body temperature of experirrental 

group is significantly higher than th at f the control group. 

FEMALE 

The body temperature occurs in a rhythmic fa.iion 

in Female group both in the control and Experimental group. 

The control Female shows a peak body temperature of 9.3.7 ± 

0.04°F at 12.00 hours, But the experimental Female workers 
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shows a peak body temperature of 100 ± 0.06°F at 12.00 hours. 

This peak temperature is significantly more when compared 

to that of the control. (Table - IV, IX & Fig.7) 

(8). COMPARISON BETWEEN MALE&FEMALE DAY SHIFT WORKERS OF AN 

HOSPITAL 

The peak body temperature in Female day shift 

workers is 100.0 0.06°F at 12.00 hours. This is more when 

compared to that of the male day shift workers where the peak 

body temperature is 99.4 ± 0.5°F at 12.00 hours. This brings a 

difference of body temperature of 0.6°F between Female and 

male day shift workers of an hospital. Thus it proves that 

the Female day shift workers of an hospital shows a higher 

elevation of body temperature than that of the male day shift 

workers. (Table VII, IX & Fig.8) 

(9). 24 HOUR AVERAGE (DAYWISE) OF BODY TEMPERATURE OF MALE 

AND FEMALE SHIFT WORKERS 

Everyday average (24-hour average) of the body 

temperature of the male and Female day shift and night shift 

workers of an hospital was compared with that of the coatr. 

It could be observed that in both day and night shift cale 

and Female workers, the everyday average of body temperature 
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is distinctly higher than that of the respective control 

group. From this it is clear that there is significant 

increase in the body temperature of experimental group, 

compared to that of the control group. (Table 
- XI, XIV, 

XVII, XVIII, XIX, XX & Fig.lo) 

(10) OVERALL AVERAGE OF BODY TEMPERATURE 

In hospital workers, the overall averagge of Body 

temperature of Female day shift workers (98.6 0.02°F) is 

significantly more when compared to that of the overall 

average of the body temperature of male day shift workers 

(98.5 ± 0.02°F) 

vi (C) BODY TEMPERATURE RHYTHM IN NIGHT SHIFT WORKERS OF AN 

INDUSTRY 

(11). MALE 

The Body termperature occur in a rhythmic manner 

both in control and experimental group of male workers. The 

control male exhibit a peak body temperature of 98.7 ± 0.03°F 

at 12.00 hours, whereas the experimental male shows a 3eak 

body ternperaturre of 99.7 ± 0.1°F at 24.00 hours. The 

differencc in the peak body temperature (i.e.l°F) between 

control male and Experimental male is significantly more 

(Table I, III & Fig.l). 



(12). FEMALE 

The body temperture shows a rhythmic pattern in 

Female group both in the control and Expetimental group. 

The control Female exhibit a peak body tempe:ature of 98.7 

± 0.04°F at 12.00 hours, whereas the experimental group of 

Female workers shows a peak body temperature of 99.2 ± 

0.09°F at 12.00 hours which is significantly more when 

compared to that of the coriLrol. (Table IV, VI & Fig.2) 

(13) COMPARISON BETWEEN MALE AND FEMALE NIGHT SHIFT WORKERS 

OF AN INDUSTRY 

Comparison of the body temperature rhythm of male 

and female night shift workers of an industry shows a higher 

elevation of the body temperature of 99.7 ± 01F dL 24.00 

hours which is the peak body temperature in male night shift 

workers than that of the Female night shift workers who 

shows a peak body temperature of only 99.2 ± 0.09°F at 24.00 

hours. Thus there is a higher amplitude of Body temperature 

in male night shift workers than that of the female night 

shift workers of an industry. (Table - III, VI & 'ig.4) 

14) 24 HOUR AVERAGE (DAYwISE) OF BODY TEMPERATURE OF MALE 

AND FEMALE SHIFT WORKERS.. 

Everyday average (24 hour average) of the body 

temperature of the male and Female night shift workers of 

an industry was compared with that of the control. It could 
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be noticed that in night shift male and Female workers, 

everyday average of body temperature is distinctly higher 

than that of the respective control group (Table - XI, XIII, 

XIV, XVI, & Fig.5) 

(15). OVERALL AVERAGE OF BODY TEMPERATURE: 

In Industrial workers the overall average of the boy 

temperature in male night shift (98.5 ± 0.05°F) workers is 

significantly more when compared to that of the Female nigt 

shift workers (98.4 ± 0.02°F). (Table - XXI, & Fig.12). 

VI. BODY TEMPERATURE RHYTHM IN NIGHT SHIFT WORKERS OF AN 

(16) MALE 

The body temperature exhibits a rhythmic patte 

both in the control and Experimental group of male workers. 

The control exhibits a peak body temperature of 98.7 ± 

0.03°F at 12.00 hours; whereas the experimental group o 

male workers exhibit a peak body temperature 99.2 ± 0.08F 

at 01.00 hours which is significantly more than that of the 

control (rabie - I, VIII, & Fig.6) 



FFMALE 

The hndy lmperature occurs in a rhythmic pattern 

in Female group of both control and experimental group. 

The control Female shows a peak body temperature of 98.± 

0.04°F at 12.00 hours whereas the experimental group of 

Female workers shows a peak body temperature of 99.7±0.05°F 

at 24.00 hours it is abvious that there is higher elevation 

of body temperature in night shift workers which Ls 

significantly more when compared to ttiat of tne control. 

(Table -x & fig.7) 

Comparison between male and Female night shift 

workers of an Hospital. 

Comparison of the body temperature rhythm in male 

and Female night shift workers of an hospital reveals the 

maximum body temperature of 99.7±0.05°F at 24.00 hours by 

Female night shift workers which appears to be more when 

compared to that of male night shift workers (99.2±0.08°F). 

Thus a significant difference of 0.5°F of Body temperature 

is exhibited between Female and male night shift workers 

(Table - VII. X & Fig. 9). 
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24 HOUR AVF.RGF, (DAYwIsE) OF BODY TEMPERATURE CF MALE 

AND FEMALE SHIFT WORKERS. 

Everyday average (24 hour average) of the body 

temperature of the male and Female night shift workers 

of an hospital compared with that of the control. It 

could be noticed that in male and Female night shift 

workers the everyday average of body temperatura is 

distinctly higher than that of the respective cuiiLcul 

group. (Table - XI, XIV, XVIII, XX & Fig.lO) 

OVERALL AVERAGE OF BODY TEMPERATURE 

The overall average of body temperature of 

Female night shift workers (98.5 ± 0.03°F) are 

significantly higher wnen compared to that of the overall 

average of the body temperature of male night shift 

workers (98.4 ± 0.05°F) 

vi. (E). BIOCHEMICAL TESTS 

The analysis of biochemical test for control, 

Day shift & Night shift workers of ,  an industry and 

hospital have not revealed any significant change between 

the shifts. (Table - XXII) 



CONCLUSION 

This experimental study of cody temperature 

rhythm in the human workers of both sexes in hospitaL and 

industries reve.ils that various external factors like 

environment, work executed, occupational demands on the 

human body and mind, besides internal causes like hormonal 

functioning1 biological activities are responsible for 

fluctuations in the body temperature rhythm, any apparent 

increase or decrease in body temperature could be the 

result of anyone or more of these above factors that 

directly or indirectly affect the physiology of the human 

organism. 

These finding as relevant conclusions imolicate 

that the human resources for (mechanical) industrial 

efficiency, technical efficiency (as in hospital work) 

could be better tapped and systematically utilised for 

the welfare of human communities. It wmili be worthwhile 

to bear in mind the revelations of such a study to plan 

and organise all future socidlogical activities of mankind 

in an industrialised scientific society. It would also 

be contributory to the harmony among the sexes by 

implementing equity and equality between male and feuale 

workers through a fair scheduling and division of work 

among them. 

100 
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The results of these experiments show that 

shifting of working hours cause disruption of normal 

social routine and produces in workers restlessr.ess, 

nervousness, headache, gastrointestinal tract 

irregularities1  fatigue and inefficiency, Althougi a 

definitive relationship linking phase shifting and 

disruption of circadian rhythms to increased 

susceptibility of humans to environmental stressors, this 

dofinitely appears to be an area of potential concern for 

the development of novel work schedule standards. 
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