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SICK LEAVE PATTERNS OF NURSES ON PERMANENT 
AND ROTATING SHIFTS 

ABSTRACT 

SHARON ALMQUIST JOB, R.N., M.A. 

TEXAS WOMAN'S UNIVERSITY 
COLLEGE OF NURSING 

AUGUST 1987 

A nonexperimental, retrospective study was conducted 

to determine if an association existed between the use of 

sick leave and the shifts worked by nurses: (a) rotating 

shifts, (b) permanent night shifts, or (c) permanent 

evening shifts. The conceptual framework was based on 

circadian rhythms. Data were collected utilizing the 

certified time schedules from a large, metropolitan, tax

supported hospital. 

The sample in this study consisted of 25 nurses 

working rotating shifts, 25 nurses working permanent night 

shifts, and 25 nurses working permanent evening shifts. 

The hypothesis stated that nurses who work rotating shifts 

or permanent night shifts use more sick leave than nurses 

who work permanent evening shifts. The hypothesis was not 

supported (F = 1.62, df = 2,37, E = .211). 
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CHAPTER I 

INTRODUCTION 

Today health care administrators are faced with 

providing quality nursing care 24 hours a day, 7 days a 

week. This requires that nurses work shifts. They may 

work permanent days, evenings, or nights or rotate from one 

shift to the other--day, evening, and night. Nursing 

personnel are required to work these schedules, yet few 

studies have been found in the literature which examine the 

influence of shift work on the behaviors of nurses. 

Some studies have found that shift work, particularly 

rotating shifts or permanent night shifts, may affect the 

body's circadian rhythms (Jung, 1986). Circadian comes 

from the Greek word circa which means about, and diem means 

a day. Circadian rhythms are a self-sustaining internal 

biological clock. This biological clock operates roughly 

over a 24-hour period, and under normal conditions all 

body functions are cycling in a fixed relationship to one 

another (Taffa, 1984). These bodily functions, controlled 

by circadian rhythms, are lowest at 4 A.M. and peak at 6 

p.M. These changes are due to changes in the 

corticosteroid levels during a 24-hour period. Thus, at 

night there is low body temperature and decreased mental 
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activity, digestive processes, and secretion of urine 

(Murrell, 1971). 

2 

Circadian rhythm patterns persist, even when people 

are subjected to changes in work schedules. It is believed 

at least 4 or 5 days are required for an individual's 

circadian rhythms to readjust to a new sleep-wake cycle 

(Murrell, 1971). During this time of readjustment, the 

disruption of the body's rhythms is called 

desychronization. Desychronization is a time when some 

bodily functions increase their rate, other bodily 

functions decrease their rate, and still others remain 

unaffected; thus, they are not synchronized with one 

another (Taffa, 1984). Circadian rhythm desychronization 

may be the cause of nurses' health problems and absenteeism 

from work {Moore-Ede & Richardson, 1985). This study, 

therefore, examin~d the use of sick leave by nurses who 

experience circadian desychronization associated with shift 

work. 

Problem of Study 

The problem of this study was: Is there a difference 

in the use of sick leave by nurses who work: {a) rotating 

shifts, (b) permanent night shifts, and (c) permanent 

evening shifts? (Permanent day shift is not available at 

the agency used in this study). 
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Justification of the Problem 

Haider, Kundi, and Koller (1981) outlined some of the 

constraints in shift work research. They are: (a) the 

difference in the definition of the term shift work between 

studies and between countries; {b) the ethnic, cultural, or 

political differences between countries; (c) 

generalizibility of the results of a study may be difficult 

because in a laboratory setting the researcher is 

frequently working with small groups of young and healthy 

adults; (d) long term recording over days or even weeks 

presents many technical problems; (e) personality 

differences, such as introversion and extroversion have 

been shown to be important in shift work research; (f) the 

fact that most shift workers know that one of the aims of 

the research is to study their work problems; and (g) 

finally the numerous possible variables such as smoking, 

coffee intake, age, sex, and frequency of night shifts. 

Most of the studies completed on circadian rhythms and 

shift work have been conducted by non-nurses in foreign 

countries. Since nurses working shifts are generally the 

primary providers of patient care, the effects of shift 

work and circadian rhythms are an area vitally important 

for investigation. 
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The internal rhythms of shift workers must adapt each 

time there is a schedule change. Just as the body's 

rhythms are beginning to entrain or adjust to a new 

schedule, the nurse is switched to a different schedule. 

This repeated shifting is debilitating and organizations 

that employ it can be faced with the problem of workers 

whose health, work performance, safety awareness, and 

emotional status are at a low ebb (Winget, Hughes, & LaDou, 

1978). Studies on physiological effects of shift work have 

reported persons experiencing minor aches and pains, 

headaches, acute respiratory infections, upper 

gastrointestional symptoms, psychosomatic illness, and 

cardiopulmonary upsets (Colligan, Frockt, & Tasto, 1979; 

Jung, 1986; Taffa, 1984)·. 

The purpose of this nonexperimental retrospective 

study was to explo.re the type of sick leave pattern that 

exists for nurses who work rotating shifts, permanent night 

shifts, and permanent evening shifts. It is hoped that 

this study will serve as a baseline for future studies on 

the relationship between sick leave and type of shift work. 

Conceptual Framework 

The conceptual framework for this study was derived 

from Moore-Ede, Sulzman, and Fuller's (1982) book, The 

Clocks That Time Us. Compiled in the book is a synthesis 



of what is known about circadian rhythms, which is the 

endogenous system in mammals that schedules the organism's 

physiological and behavioral responses. 
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Moore-Ede et al. (1982) provided a detailed account of 

circadian rhythms, from identification of the concept to 

the latest information on the topic. The circadian rhythms 

of humans are a self-sustaining, internal biological clock. 

This endogenous human circadian system has approximately a 

24-hour schedule controlled by an internal pacemaker. 

The origin of circadian rhythms was first documented 

by d'Ortous de Mairan in 1729. From 1729 to 1866 

documented studies on circadian rhythms focused on plants 

or animals. Then in 1866, Ogle began to look at the 

endogenous nature of circadian rhythms in mammals. These 

circadian rhythms are comprised of consistent rhythms of 

hormone secretions, body temperature, and mental and 

emotional functioning. Even when an organism is isolated 

from all environmental time cues, the majority of its 

rhythms persist (Moore-Ede et al., 1982). 

Most individuals follow a regular schedule, as they 

work during the day and rest during the night. If this 

schedule is followed, circadian rhythms remain 

synchronized. When nurses work the night shift, on a 

rotating schedule, they attempt to sleep during the day. 
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Nurses working permanent night shifts also follow an 

irregular schedule because they work during the night shift 

and attempt to sleep during the day. Circadian 

desychronization occurs because the individual is 

attempting to sleep at times when he has previously been 

active (Moore-Ede et al., 1982). Nurses working nights 

still utilize conventional social schedules on their days 

off, submitting their internal rhythms to a weekly roller 

coaster (Flannery, 1986; Michaels, 1984). Persons who work 

nights rarely, if ever, resychronize circadian rhythms 

because they do not maintain regular hours of rest and 

activity. It takes up to a week to adjust to new times of 

sleep and work. Two major consequences of rapidly rotating 

work schedules are disorders of sleep patterns and an 

increase of serious health problems, such as 

gastrointestional disorders (Moore-Ede et al., 1982). 

Moore-Ede et al. (1982) have contended that the ideal 

arrangement of shift work for one's circadian clock is to 

permanently assign individuals to a particular shift so 

they have ample time to readjust. This work schedule 

allows them to be at their best during their work period 

each day. However, few people agree to work permanent 

nights. If they do work permanent nights, sleep patterns 



are changed for vacation or days off; thus, the individual 

adopts a rotating schedule (Moore-Ede et al., 1982). 
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The findings of research studies conducted in the area 

of circadian rhythms have indicated that rotating shifts or 

permanent nights have an effect on the body's circadian 

rhythms. An increase in illness and sleep pattern 

disruption may occur. This study tested the propositional 

statement that continuous desynchronization of circadian 

rhythms increases the probability of illness and subsequent 

absence from work. 

Assumptions 

The following assumptions were identified for this 

study: 

1. Regular sleep patterns are necessary for the 

restoration of the human body and synchronization of 

circadian rhythms. 

2. Constantly changing work schedules of the rotating 

shift worker or permanent night worker preclude the 

possibility of circadian synchronization. 

3. Information is recorded on the time schedules of 

all nursing employees regarding use of sick leave. 



Hypothesis 

The following hypothesis was addressed in this study: 

Nurses who work rotating shifts or permanent night 

shifts use more sick leave than nurses who work permanent 

evening shifts. 

Definition of Terms 

The terms defined for this study were: 

1. Nurses--registered staff nurses working on a 

medical-surgical unit in an acute care hospital for a 

period of at least 3 months, as reflected on the time 

schedule. 

2. Sick Leave--Absence from an assigned 8-hour shift 

due to illness. In this study, sick leave (SL) was 

determined by documentation on the certified time schedule 

as SL. The use of sick leave was examined over a 6-week 

period of time. 

3. Eight-Hour Shifts--the 8-hour period of time the 

nurse is assigned to work with patients. In the hospital 

under study there are no permanent day shifts available. 

(a) Rotating shifts--in the hospital chosen for 

this study there is no set pattern for rotation of 

shifts; nurses rotate shifts as they are needed for 

staffing. For example: in a 3-day time span a nurse 
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may work a day shift, then on the second day of work 

an evening shift and on the third day, a night shift. 

(b) Permanent night shift--working nights for an 

uninterrupted 6-week period. In the hospital chosen 

for this study an 8-hour night shift is 12:00 a.m. to 

8:00 a.m. On Saturdays the night shift is 11:45 p.m. 

to 8:00 a.m. 

(c) Permanent evening shift--working evenings 

for an uninterrupted 6-week period. In the hospital 

chosen for this study, an 8-hour evening shift is 3:45 

p.m. to 12:15 a.m. On Saturdays the evening shift is 

3:30 p.m. to 12:00 a.m. 

Limitations 

The following were identified as limitations in this 

study: 

1. Policies on compensation for sick leave may effect 

workers' tendencies to use sick leave. 

2. There is no established rotation pattern for shift 

workers at the hospital where this study was conducted. 

Nurses who rotate shifts might work all three shifts in a 

3-day time span. 

3. The health of the subjects was not controlled. 



4. Subjects' reasons for selecting permanent night 

shifts or permanent evening shifts may have influenced the 

study results. 

5. The study results could not be generalized to a 

setting in which there is a clearly established pattern of 

shift rotation. 

Summary 

An individual's circadian rhythms continue to be 

synchronized as long as there is a maintenance of the 

normal sleep-wake cycle. These circadian rhythms become 

desychronized when there is a change in the sleep-wake 

cycle, such as with rotating shifts and permanent night 

shifts. Desychronization occurs because the circadian 

rhythms are endogenously controlled and do not rapidly 

adjust to the new cycle. 
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An increasing number of research studies has been 

conducted on the endogenous control of circadian rhythms. 

This research has led scientists to believe there is an 

internal pacemaker in each individual which is located in 

the hypothalmus. With this discovery, scientists have 

begun to investigate the consequences of a different time 

schedule being imposed on an individual's existing 

biological clock. This study was conducted to determine if 

there is a difference in the use of sick leave by nurses 



who work rotating shifts, permanent night shifts, and 

permanent evening shifts. 
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CHAPTER II 

REVIEW OF THE LITERATURE 

This chapter presents a review of literature relevant 

to shift work. In order to best understand those things 

which impact shift workers this review of the literature 

will be presented under the subheadings of circadian 

rhythms, sleep, and shift work. A summary of the 

literature review will be presented at the end of the 

chapter. 

Circadian Rhythms 

The first documented experiment on circadian rhythms 

was conducted by d'Ortous de Mairan in 1729. This study 

investigated the leaf movements of a heliotrope plant. 

From 1729 to 1866 studies continued to be conducted on 

plants. Then in 1866 Ogle began to look at the endogenous 

nature of circadian rhythms in mammals. Ogle concluded 

that an individual's circadian rhythms are not directly 

dependent on environmental factors or the sleep-wake cycle 

(Moore-Ede et al., 1982). 

Aschoff (1965) and Aschoff, Fatranska, and Giedke 

(1971) confirmed the endogenous nature of the human 

circadian system. Aschoff's (1965) study was conducted by 

isolating subjects in underground chambers, first for 4 
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days in an artificial light-dark cycle followed by 4 days 

in complete darkness. The researcher measured the 

subjects' body temperature, activity pattern, ability to 

estimate time, movements in bed, and urine samples. The 

study revealed there were no significant differences in the 

physiologic and psychologic functions of the subjects when 

comparing the two study conditions. The conclusion was 

that circadian rhythms originate primarily in the organism. 

As early as 1918 there was documentation that a 

circadian pacemaker might be located in the hypothalmus 

(Moore-Ede et al., 1982). Richter in 1960 (cited in Moore

Ede et al., 1982) conducted the first research looking for 

a circadian pacemaker. There was some indication that 

there was a circadian pacemaker located in the anterior

ventral hypothalmus of rats. 

The belief is that circadian rhythms are driven by 

autonomous clocks within the organism and are not the 

product of some undetected environmental stimulus because 

mammals' circadian rhythms persist even when isolated from 

environmental cues. These self-sustaining circadian 

rhythms will normally persist for considerable lengths of 

time in an environment without any time cues (Moore-Ede et 

al., 1982). When these rhythms are disrupted an individual 

experiences major disturbances in physical and emotional 
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states. The adverse effects of changes in these rhythms 

can be minimized by e~ploring the effects of jet lag, shift 

work, on-call time, and sleep deprivation (Stang, 1986). 

An individual normally follows a regular diurnal 

pattern; he is active during the day and rests and sleeps 

at night. When an individual follows this regular schedule 

his circadian rhythms are synchronized to this diurnal 

schedule (Jung, 1986; Winget, Hughes, & LaDou, 1978). 

On a diurnal schedule, rhythms exhibit certain 

patterns. Electrolytes, certain hormones, and 

neurotransmitters are excreted in lesser amounts at night 

than in the daytime. For example, testosterone shows daily 

high points at about 8 a.m. and 1 p.rn. and a low point at 1 

a.m., and the corticoid level in the blood is highest 

between 6 a.m. and 8 a.m., just before waking. 

There are more than 100 physiological and 

psychological variables that have been found to have a 

circadian pattern in man (Burgener, 1985). These circadian 

patterns include physiological variables such as vital 

signs, plasma cortisol levels, eosinophils, and urinary 

electrolytes. When there is a shift in an individual's 

regular diurnal pattern, the physiological rhythms either 

shift or become desynchronized. Ultimately what happens is 

that some body systems run according to one time schedule 



and some to another; thus desynchronization has occurred 

(Michaels, 1984; Norberg, 1984; Singer, 1983). 

Desynchronization of human circadian rhythms can lead to 

deterioration of health and disorders of sleep, increased 

incidence of psychosomatic illnesses, gastro-intestional 

disturbances, and cardiocirculatory upset (Cohn, 1981; 

Lanuza, 1976; Plumlee, 1986; Taffa, 1984). 
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The sleep-wake cycle is poorly entrained and can be 

easily modified by man. More deeply entrained 

physiological patterns will shift to match the sleep-wake 

pattern, but their acclimatization is extremely variable 

within and between individuals (Minors & Waterhouse, 1981). 

In other words, as individuals rotate from day to night 

work, their sleep-wake pattern may change the first day, 

but their other more deeply entrained physiological rhythms 

do not shift in the same time-frame. For example, Rose 

(1984), reported that once this desynchronization occurs in 

an individual the circadian rhythm of temperature could 

take up to 12 consecutive days on a new schedule before 

temperature would become synchronized. 

Sleep 

Sleep is a complex biological rhythm within a rhythm. 

The stronger rhythm system is the 24-hour cycle known as 

circadian rhythm which seems to resist change and keeps its 
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cycles recurring about every 25 hours. The second, weaker 

system, controls waking and sleeping and can be altered 

more quickly. In other words, the weak system adapts first 

to the external environment, and the stronger system slowly 

synchronizes with the weaker one (Plumlee, 1986). 

A good night's sleep is physically and mentally 

restoring for an individual, and after only about four 

nights ot sleep deprivation an individual is considered 

sleep deprived (Fernsebner, 1983; Plumlee, 1986). Since 

one-third of an individual's life is spent in sleep it is 

important to understand the physiology of sleep and the 

effects of sleep deprivation. 

Physiology of Sleep 

The sleep cycle is divided into two major categories: 

rapid eye movement (REM) and non-rapid eye movement (non

REM). Sleep occurs in five stages, as non-REM sleep is 

further divided into four stages: I, II, III, and IV. In 

8 hours of sleep an individual progresses through these 

five stages in about 90 minutes and repeats this cycle 

approximately four to five times in the 8 hours (Brewer, 

1985; Fass, 1971; Fernsebner, 1983; Hayter, 1980). 

The length of time spent in each stage differs as an 

individual progresses through successive 90-minute cycles. 

For example, more time is spent in non-REM stage IV than in -
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the REM stage during the first hours of sleep. Conversely, 

the REM stage increases toward awakening and Stage IV 

decreases. Karacan, Wolff, Williams, Bursch, and Webb 

(1968) reported there is an inverse relationship between 

body temperature and the distribution of REM/non-REM sleep. 

When the body temperature is at its highest level during 

the early part of the night, the probability of the 

occurrence of REM sleep is low. As the night progresses, 

the temperature decreases until it reaches a minimum early 

in the morning. This is when REM sleep occurs at a 

maximum. The authors speculate, therefore, that REM 

periods occurring earlier in the night differ 

qualitatively, as well as quantitatively, from the REM 

periods which occur later in the night when temperature is 

at a minimum. 

An individual going to sleep first enters stage I 

which only lasts a few minutes. The individual then 

progresses to stage II and III and enters stage IV 

approximately 40 minutes after the start of stage I. After 

about 90 minutes total sleep time the individual reverses 

the order and instead of reentering stage I or awakening, 

the individual enters the stage of REM sleep and then 

proceeds back through stages II, III, and IV again. 
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Each of the five stages of sleep has specific 

characteristics. The characteristics of non-REM stage I 

are: (a) most shallow stage, (b) lasts only a few minutes, 

(c) sleeper somewhat aware of surroundings, (d) floating 

thoughts, (e) myoclonic or involuntary jerking, and (f) EEG 

shows alpha waves which are the lower awareness of 

consciousness just after waking (Brewer, 1985: Fass, 1971: 

Fernsebner, 1983: Hayter, 1980: Leeds, 1984). 

Non-REM stage II is characterized by: (a) 

progressively deeper sleep, (b) lasts 15-20 minutes, (c) 

muscles relax, (d) vital signs decrease, (e) alpha waves on 

EEG, and (f) person unaware of surroundings, but awakens 

easily. Non-REM stage III has the same characteristics as 

stage II and lasts 15 to 20 minutes. In addition, delta 

waves begin to occur, which are characteristic of non

dreaming deep sleep. 

The following characteristics are indicative of non

REM stage IV: (a) occurs about 40 minutes after falling 

asleep, (b) lasts 10 to 20 minutes and there is difficulty 

in awakening the sleeper, (c) physically restores and rests 

the body, (d) sleeper rarely moves but sleep walking can 

occur, (e) enuresis can occur, (f) growth hormone released, 

and (g) delta waves are dominant (Brewer, 1985: Fass, 1971: 

Fernsebner, 1983: Hayter, 1980: Leeds, 1984). 



Finally, REM stage is characterized by: 
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(a) bursts of 

rapid eye movement indicating the individual is dreaming; 

(b) increases with each 90 minute sleep cycle; (c) mentally 

restoring which is important for learning, memory, and 

psychological adaptation; (d) increased irregular pulse and 

respiration; (e) blood pressure fluctuation, (f) profound 

muscular relaxation; (g) males have penile erections; (h) 

males and females have increased gastric secretions; (i) 

there is a release of epinephrine; and (j) there are theta 

brain waves which are characterized by dreaming or lighter 

sleep (Brewer, 1985; Fass, 1971; Fernsebner, 1983; Hayter, 

1980; Leeds, 1984). 

Sleep Deprivation 

Brewer (1985) defined sleep deprivation as decreased 

amount, quality, and consistency of sleep and indicated 

that the causes of sleep deprivation are numerous. These 

causes can be either endogenous or exogenous. Endogenous 

causes of sleep deprivation are considered to be illness, 

sleep disorders, emotional stress, aging, and drugs. 

Exogenous sleep pattern disturbances can be from trans

meridian travel, shift work, frequent awakening, bright or 

flashing light, or loud or sudden noises. Fernsebner 

(1983) stated that an individual is considered sleep 

deprived after about four nights of poor sleep. 
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The first sleep deprivation study with human subjects 

was conducted in 1896. Errante (1983) reported that 

certain results of this 1896 study were found to be 

consistent in all the subjects. These results indicated 

decreases in: sensory acuity, quickness of reactions, 

motor speed, and memorizing ability. Today, studies have 

become more sophisticated than the study in 1896, but these 

recent studies have reported findings similar to the 1896 

study (Errante, 1983). 

Brewer (1985) stated that psychologic symptoms of 

sleep deprivation are more pronounced and are evident 

earlier than physiologic effects. Within 2 to 5 days after 

sleep is deprived an alteration of an individual's mental 

status will occur, resulting in behavioral changes (Milne, 

1982). 

Fass (1971) reported that after 5 to 7 nights of sleep 

deprivation, study subjects have been reported to have 

psychological symptoms of anxiety, irritability, and 

difficulty concentrating. Irritability is one of the most 

common symptoms seen when an individual is sleep deprived. 

The subjects experiencing sleep deprivation in stage IV 

sleep become physically uncomfortable, withdrawn, less 

aggressive, and show concern over vague physical complaints 

and changes in bodily functions (Fass, 1971). 
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Depending on the degree of sleep loss, other behaviors 

exhibited with sleep deprivation include decreased 

reflexes; slowed response time; decreases in reasoning, 

judgment, and association; sluggishness; and sleepiness. 

Psychotic behavior, including delusions and hallucinations, 

occurs if sleep deprivation continues (Brewer, 1985). 

Any or all of the previously listed symptoms can be a 

reason for individuals to request sick leave time from 

their places of employment. Felt (1982) stated that sleep 

deprivation and disruption of body rhythms leads to fatigue 

and results in the use of sick leave. Therefore, it is 

essential that shift arrangements be investigated. 

Shift work 

The problems that occur when an individual is a shift 

worker are multifaceted. People who work shifts face 

physical health problems, have decreased contact with 

friends, sometimes experience psychological reactions, have 

families who experience unfavorable reactions to shift 

work, and finally, shift work can effect productivity. 

This section of the literature review will examine shift 

work research conducted in foreign countries and in the 

United States. 



Shift work Research in Foreign Countries 

Shift work is a phenomenon that has been studied in 

the field and in the laboratory setting. Many of these 

studies on shift work have been conducted in foreign 

countries. 
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A study conducted by Bryden and Holdstock (1973), two 

psychologists from South Africa, investigated the effects 

of night duty on sleep patterns of student nurses (n = 12). 

The authors compared the sleep patterns of female nurses 

working night duty to their sleep patterns while they were 

working regular hours during the day. The researchers 

found the major sleep period was shorter during the day 

than at night and seemed to have more interruptions. 

This study also reported that REM sleep occurred 

sooner during daytime sleep than nighttime sleep, and there 

was more REM sleep during the first part of day sleep. 

Nurses working nights experienced a change in pattern and 

duration of daytime sleep. There was approximately a 20 

minute decrease in sleep when working nights. Data 

collected suggested that night duty enhanced the onset of 

sleep and the occurrence of REM sleep. The authors 

concluded that alterations in the sleep pattern and not in 

the amount of sleep is the predominant problem for nurses 

working night shifts (Bryden & Holdstock, 1973). 
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Hawkins and Armstrong-Arthur (1978) at the University 

of Surrey, in Guilford, conducted a pilot study to 

investigate the effect of night shift on nurses' 

performance by measuring short term memory and the 

temperature of 10 nursing students and 1 staff nurse over 7 

days of consecutive night duty. Their ages ranged from 20 

to 22. The nurses short term memory was significantly 

impaired on the first shift of night duty and improved 

significantly on successive nights. Body temperature did 

shift on the second night but did not fully adjust within 

the seven nights. The authors suggested at the end of the 

pilot study that there needs to be a more detailed 

understanding of the effects of shift work in the nursing 

profession in order to plan and optimize shift systems. 

In Great Britain, Milne and Watkins (1986) analyzed 

stress, strain, and coping mechanisms of nurses working 

shifts. This study, of nurses working on a children's 

ward, indicated that they perceived shift rotation mildly 

stressful. The authors found that nurses who were able to 

increase their use of certain coping strategies experienced 

less strain while working rotating shifts. Because of 

these findings the authors recommended psychological coping 

skills workshops for nurses experiencing excessive strain. 
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A study conducted in Canada by Jamal and Jamal (1982) 

investigated the relationship between shift time and the 

use of leisure time, mental and physical health, and three 

dimensions of work performance (job performance, job 

motivation and patient care) among 440 nurses in two 

hospitals. This study revealed that nurses on fixed shifts 

spend more leisure time with their family and less leisure 

time alone and experience fewer physical and psychological 

problems than nurses on rotating shifts. The authors 

stated that permanent shifts of any kind were preferable 

to rotational shifts. 

Shift work Research in the United States 

Studies on shift work have also been conducted in the 

United States. At the University of Florida, for example, 

Webb (1983) studied 50 to 60-year-old nurses with varying 

amounts of night shift experience to determine if long term 

shift workers experienced any permanent effects on quality 

and quantity of sleep. The author compared these findings 

to a control group of 50 to 60-year-old females without 

night shift experience. Sleep was measured by EEG and a 

sleep diary in questionnaire format. Webb found that 

nurses in the sample who had more shift experience had less 

sleep problems. The author concluded that this finding 

represented a self selection bias; nurses who had less 



25 

problems sleeping tended to stay on the night shift. The 

researcher concluded there is no permanent effects on sleep 

for nurses on long term night shift. 

The object of Felton's (1975) study conducted at 

Walter Reed Army Institute of Research in Washington, DC, 

of 39 nurses was to show how some internal rhythms are 

modified when nurses rotate shifts around the clock. Prior 

to night duty there was a pattern for maximum and lowest 

values of body temperature and urinary excretion of 

potassium, sodium, creatinine, and urine osmolality. 

Specifically, temperature was low in the early morning, 

rose during the day to a maximum at 3:00 p.m. and then 

began to decrease. The urinary sodium, creatinine, and 

osmolality maximum occurred at 6:00 a.m. and then decreased 

throughout the day. Potassium rose to a maximum at 12:00 

p.m. and then began to decrease. 

When these subjects began to attempt to adjust to a 

night shift the peaks of the above cycles began to move 

toward the night activity period. The temperature and 

potassium cycle advanced three hours and that of sodium, 

creatinine, and osmolality moved ahead six hours. All 

functions showed a one day lag before advancing to the 

night duty level. When the nurse returned to day shift, 

urinary sodium, creatinine, and osmolality cycles returned 
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to the original schedule and temperature and potassium did 

not return even after 10 days post night duty (Felton, 

1975). 

Tasto, Colligan, Skjei, and Polly (1978) surveyed the 

employee health records of 1200 nurses in the United 

States. They found that rotating shift work was associated 

with physical and psychological problems. These problems 

included increased pains, nervousness, fatigue, and 

disruption of family and social life. These effects were 

minimized when a nurse was low on the scale for neuroticism 

and satisfied with shift work. 

Michaels (1984), at the Office of Emergency Medical 

Services in San Jose, California, reported that internal 

rhythms do not readily adapt to a new schedule. Rhythms of 

individuals working rotating shifts just begin to adjust 

when the worker is switched to a different schedule. This 

author suggested the ideal method for assigning work would 

be to establish fixed schedules. The difficulty with this 

is that permanent night workers revert to diurnal schedules 

on their days off (Michaels, 1984; Stang, 1986). Michaels 

(1984), therefore, recommended that individuals work single 

night shifts, as this does not alter circadian rhythms and 

the effects on temperature and endocrine systems are 

minimal. 
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The primary health risk factors in shift workers in 

the United States are sleep disturbances and altered eating 

patterns. The quality and quantity of sleep is often 

disrupted when shifted from night to day (LaDou, 1982). 

Menzel (cited in LaDou, 1982) reported morning shift 

workers average 7.5 hours of sleep, afternoon shift workers 

average 8.5 hours and night shift workers only 4-6 hours. 

This decreased length of sleep of night shift workers is 

because they are attempting to sleep at a time when they 

are usually awake, causing desynchronization of the 

circadian rhythms (LaDou, 1982; Stang, 1986). 

LaDou (1982), Associate Clinical Professor at the 

University of California, reported that night shift workers 

have a higher incidence of gastrointestional problems than 

day workers. The author suggested these eating 

disturbances may occur because of the change in normal 

eating times, the difficulty of obtaining hot nutritious 

meals during the night shift, and the inability to have 

social contacts during meal times with family or friends. 

LaDou's article reported the incidence of gastrointestional 

problems in shift workers is: (a) day workers, 10% to 25%; 

(b) shift workers not on night shift, about 17%; (c) shift 

workers on night shift, 5% to 35%; (d) permanent night 
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shift workers, about 50%; (e) former shift workers who left 

shift work for health reasons, 30% to 50%. 

The effects of shift work on the use of sick leave and 

frequency · of work site clinic visits was examined by 

Cdlligan et al. (1979) by reviewing the records of 1,216 

nurses in the United States assigned to permanent day, 

afternoon, night, and rotating shifts. All the nurses were 

either licensed practical nurses or registered nurses, were 

employed in a non-supervisory capacity, and had been 

employed by the participating hospital at least 6 months. 

This study found that rotating workers took more sick leave 

than did workers on fixed shifts (mean clinic visits per 

nurse on rotating shifts= .7708). Of the nurses on fixed 

shifts, the night nurse~ took more sick leave than 

afternoon shift nurses. The mean clinic visits for 

permanent night nurses was .0833 and for permanent evening 

nurses it was .0642. The afternoon shift nurses took about 

the same amount of sick leave as did day shift nurses. The 

mean clinic visit for nurses working day shift was .0669. 

The Analysis of Variance (ANOVA) for number of clinic 

visits was significant at the .1% level (F = 53.50; df = 

3,1195). Colligan et al. (1979) stated that it would 
~ 

appear that constantly changing work schedules of the 
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rotating shift worker would preclude the possibility of 

biological adaptation. 

In this survey of the records, the researchers, 

concluded that rotating workers tended to get sicker and to 

develop more serious health problems such as acute 

respiratory infections and upper gastrointestional tract 

symptoms than did fixed shift workers and that rotating 

shift workers are less inclined to be absent from work for 

minor ailments. The authors further reported that this 

finding supported previous study conclusions that workers 

assigned to rotating shifts are prone to greater health 

problems than are workers who are permanently assigned to 

day, afternoon, or night shifts and that workers on a fixed 

shift suffer less illnesses than those on rotational 

shifts. 

A study conducted at the University of New York at 

Stony Brook reported that the detrimental effects of shift 

systems result in four major pitfalls for workers and 

employers. They are: (a) a lowered state of physical and 

mental health in the workers, (b) lack of motivation to 

work during unpopular shifts, (c) difficulty in 

accomplishing tasks under conditions of partial or total 

sleep deprivation, and (d) the variability of human 

efficiency inherent in the circadian cycle (Stang, 1986). 
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Cohn (1981) reviewed some of the research studied on 

circadian rhythms. From this review Cohn revealed the 

following implications for nursing: 

1. Body rhythms are factors that should be considered 

when making decisions about work, study, play, and sleep. 

2. If work is necessary at a time at odds with our 

performance rhythms, then be alert to the need for 

increased effort and concentration. 

3. Nurses should plan with patients exercises, 

patient teaching, and other nursing procedures with an 

awareness of the patients' rhythms. 

4. Shift rotation may affect body temperature, 

appetite, gastrointestional function, sleep patterns, and 

performance. 

Based on her review of the research of circadian rhythms, 

Cohn developed an argument against inflexible, rotating 

work schedules. She recommended alternatives to standard 

shift rotation that would include 10 hour days and 

permanent shifts. 

Summary 

The concept of circadian rhythms and its 

interrelatedness to sleep and shift work have been 

reviewed. Circadian rhythms, the physiology of sleep, and 

deprivation of sleep were discussed to gain an 
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understanding of their relationship to the sleep-wake cycle 

and shift work. 

Authors agreed there is a relationship between the 

sleep-wake cycle and shift work and that desynchronization 

occurs when there is a change in an individual's diurnal 

schedule. To eliminate the problem of desynchronization 

when 24 hour coverage is required, several recommendations 

have been made. For example, an individual could work 

permanent shifts or they could work single night shifts. 

Research supported the fact that shift work causes 

health problems. The most common health problems reported 

were gastrointestional problems, sleep disturbances, and 

nervous disorders. Some authors have contended that the 

nurses assigned to rotating shifts are prone to greater 

health problems than workers on permanent shifts, thus 

increasing the use of sick leave. 

The challenge to health care administrators in the 

future is to provide quality nursing care 24 hours a day, 7 

days a week. Thus, it is important that future research 

studies investigate the physiological and psychological 

impact of shift work. 



CHAPTER III 

PROCEDURE FOR COLLECTION AND 

TREATMENT OF DATA 

This study was a nonexperimental, retrospective study. 

In a nonexperimental study there is no manipulation of an 

independent variable nor is there the application of a 

treatment (Polit & Hungler, 1983). Polit and Hungler 

stated the aim of a nonexperimental, retrospective study is 

to look at a presumed effect and attempt to go back in time 

to find the cause. 

In this study, the independent variable is type of 

shift work. The dependent variable is the amount of sick 

leave used by nurses. The purpose of this study was to 

provide a base line for future studies of nurses and shift 

work by determining if there is a difference in the use of 

sick leave among nurses who work rotating shifts, permanent 

night shifts, and permanent evening shifts. 

Setting 

This study was conducted in a large, metropolitan, 

tax-supported hospital in the southwestern part of the 

United States. The hospital is affiliated with a large 

medical school; therefore, the hospital is classified as a 

32 
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teaching hospital. This facility is a 750-bed general 

acute care medical center. 

In this hospital there are over 600 nursing service 

personnel; of these, approximately 200 are registered 

nurses. All registered nurses other than supervisory 

personnel are required to work rotating shifts on a full

time basis; however, a nurse requesting to work a permanent 

evening shift or a permanent night shift may be granted 

permission to do so. 

Nurses rotating shifts do not work a set pattern of 

days, evenings, and nights. Rather, they work as they are 

needed on a particular shift. Therefore, a registered 

nurse's schedule may have a combination of days, evenings, 

and nights, with no apparent pattern. 

Population and Sample 

The target population of this study was all registered 

nurses currently working in an acute care setting on a 

medical-surgical unit on rotating shifts, permanent night 

shifts, and permanent evening shifts. For this study the 

accessible population included all non-supervisory 

registered nurses currently employed in the hospital 

described under the setting. 

The sample for this study was taken from 15 medical

surgical units of the described hospital. There were 29 
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registered nurses working full-time permanent nights, 35 

registered nurses working full-time permanent evenings, and 

56 registered nurses working full-time rotating shifts. 

There were three groups selected for this study; one 

group was selected by a non-probability sample method and 

two groups were selected by a probability sampling method. 

The first group was composed of 25 registered nurses 

working the permanent night shift. The original time 

schedules submitted to the researcher indicated there were 

29 full-time nurses working permanent nights; however, on 

review of the time schedules, four registered nurses were 

eliminated from the study because they rotated shifts 

during the time of data collection. 

The second group wa~ composed of a probability sample 

drawn from the 30 registered nurses working permanent 

evenings. The certified time schedules indicated there 

were 35 registered nurses working permanent evenings, but 5 

nurses were eliminated from the study because they worked 

rotating shifts during the time of data collection. 

There were 56 full-time registered nurses working 

rotating shifts at the described hospital. Two registered 

nurses were eliminated from the study because they did not 

work a complete 6-week schedule. Therefore, the third 

group was a probability sample drawn from the 54 registered 
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nurses working rotating shifts. A table of random numbers 

was used for the selection of the second and third groups 

to make all three groups of equal size. 

The second group, the 30 registered nurses working 

permanent evenings, was numbered in red ink from 1-30 on 

the work schedules. A table of random numbers was used for 

the selection of 25 registered nurses in the permanent 

evening group. 

The third group, 54 registered nurses working rotating 

shifts, was numbered in green ink from 1-54 on the work 

schedules. Again, a table of random numbers was used for 

the selection of 25 registered nurses for the third group. 

Protection of Human Rights 

Rights of all subjects were protected by compliance 

with the Texas Woman's University's current rules and 

regulations of the Human Subject's Review Committee 

(Appendix A). This was considered a category I study, as 

the data collected were pre-existing data and the 

researcher did not have access to subjects' names on the 

work schedules. The work schedules for this study were 

compiled by the Associate Chief Nurse of Education and all 

nurses' names were deleted from the work schedules prior to 

being given to the researcher. Prior to initiation of data 

collection, permission to conduct the study was obtained 



from the participating agency (Appendix B) and from Texas 

Woman's University graduate school (Appendix C). 

Instruments 

Data for this study were tabulated on a work sheet 

(Appendix D). There were three columns on the page 

numbered consecutively from 1-25. There was a column for 

rotating shifts, permanent night shifts, and permanent 

evening shifts. The use of sick leave, indicated on the 

work schedule for each registered nurse was tallied on 

the work sheet according to the shift worked. 

Data Collection 

Data collection began after the approvals of the 

participating agency and the graduate school of Texas 

Woman's University were received. Data collection was 

coordinated by the Associate Chief Nurse of Education of 

the agency. 
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The data were collected from the time schedules from 

15 medical-surgical units. Each of the time schedules was 

from the same 6-week time period. The certified time 

schedules were photocopied by the Associate Chief Nurse of 

Education. The Associate Chief Nurse of Education then 

reviewed each time schedule to indicate those nurses who 

had worked at the hospital for a period of at least 3 
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months. The Associate Chief Nurse of Education also 

deleted all part-time employees' names and licensed 

practical nurses' names from the schedules and numbered the 

remaining names on each 1 week schedule for identification 

purposes by the researcher. The names of all employees 

were removed from the certified time schedules. The time 

schedules were then submitted to the researcher for 

collection of data for this study. 

Treatment of Data 

After it was determined there were unequal variances 

between the groups, Welch's approximation of one-way ANOVA 

was used to test the study hypotheses. The level of 

significance for this study was set at .05. 



CHAPTER IV 

ANALYSIS OF DATA 

This nonexperimental, retrospective study sought to 

determine if an association existed between the use of sick 

leave and the shift worked by nurses: (a) rotating shifts, 

(b) permanent night shifts, or (c) permanent evening 

shifts. The data gathered were from the time schedules 

from 15 medical-surgical units in one hospital. The time 

schedules were for a 6-week period from September 28, 1986 

through November 8, 1986. The nurses included in the study 

were non-supervisory, full-time registered nurses, and had 

been employed at the agency for a period of at least 3 

months. This chapter discusses the description of the 

sample, the findings of the study, and a summary of the 

findings. 

Description of Sample 

The sample in this study consisted of 25 registered 

nurses working rotating shifts, 25 registered nurses 

working permanent night shifts, and 25 registered nurses 

working evening shifts in a large, metropolitan, tax

supported hospital in the southwestern part of the United 

States. A table of random numbers was used for the 

selection of the registered nurses on rotating shifts and 
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permanent evening shifts to make all three groups of equal 

size. 

The certified time schedules provided to the 

researcher indicated there were 29 full-time registered 

nurses working permanent nights. On careful review of the 

schedules, four of the registered nurses were eliminated 

from the study because they rotated shifts, either day

evening or day-night. Twenty-five registered nurses 

working the night shift full-time were included in the 

study. 

The time schedules indicated there were 35 registered 

nurses working permanent evenings. On analysis of the time 

schedules, five nurses were eliminated from the study 

because they worked rotating shifts. A table of random 

numbers was used to select 25 nurses from the remaining 30 

nurses on the list who worked permanent evenings. 

There were 56 full-time registered nurses working 

rotating shifts at the described hospital, as reflected on 

the time schedule. Of these 56 nurses, 2 were eliminated 

from the study because they did not work a complete 6-week 

schedule. A table of random numbers was used to select 25 

nurses, who rotated shifts, for the study from the 

remaining 54 nurses. 
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Findings 

The purpose of this research study was to explore the 

type of sick leave pattern that existed for nurses who 

worked rotating shifts, permanent night shifts, and 

permanent evening shifts. The certified time schedules, of 

the hospital described under the setting, were used for 

data analysis. Welch's (1947) approximation of the one-way 

ANOVA was the statistical test used to compare the 

differences among the three groups of nurses in their use 

of sick leave. The raw data indicating sick leave used by 

nurses working either rotating shifts, permanent night 

shifts, or permanent evening shifts can be found in 

Appendix E. 

The hypothesis stat~d that nurses who work rotating 

shifts or permanent night shifts use more sick leave than 

nurses who work permanent evening shifts. The level of 

significance was set at .05. The findings revealed a mean 

score of 1.68 (SD= 2.23) for the registered nurses working 

permanent nights. The mean score for the registered nurses 

working permanent evenings was 1.00 (SD= 0.96) and the 

mean score for the registered nurses working rotating 

shifts was 2.60 (SD= 6.40). The use of sick leave by the 

registered nurses working permanent nights ranged from O 

days to 8 days. The range of sick days for registered 
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nurses working permanent evenings was Oto 3 days and the 

range of sick days for registered nurses working rotating 

shifts was Oto 29 days. When subjected to a Welch's 

approximation to one-way ANOVA the results indicated there 

was no statistically significant difference among the 

groups (F = 1.62, df = 2,37, £ = .211). The study 

hypothesis was not supported. Because the findings 

indicated no overall differences in the groups, no 

additional comparisons between specific pairs of groups 

were made. 

Summary of Findings 

This nonexperimental, retrospective study was designed 

to determine if nurses who work rotating shifts or 

permanent night shifts use more sick leave than nurses who 

work permanent evenings. The nurses included in this study 

were employed in an acute care setting on a general 

medical-surgical unit of the described hospital. The 

sample consisted of 25 registered nurses in each group. 

This chapter has described the sample and the analysis 

of data used to test the hypothesis. The following 

hypothesis, as measured by the certified time schedules, 

was not supported: Nurses who work rotating shifts or 

permanent night shifts use more sick leave than nurses who 

work permanent evenings. 



CHAPTER V 

SUMMARY OF THE STUDY 

The problem of this study focused on the use of sick 

leave by nurses who worked rotating shifts, permanent night 

shifts, and permanent evening shifts in an acute care 

hospital. The phenomenon of circadian rhythms formed the 

conceptual framework for the study. The hypothesis stated: 

Nurses who work rotating shifts or permanent night shifts 

use more sick leave than nurses who work permanent 

evening shifts. 

Summary 

The purpose of this nonexperimental, retrospective 

research study was to determine if continuous 

desynchronization of circadian rhythms increased the 

probability of the use of sick leave. The study was 

conducted by using the certified time schedules of nurses 

in a large, metropolitan, tax supported hospital. There 

were three groups of nurses in the study: 25 nurses 

working rotating shifts, 25 nurses working permanent night 

shifts, and 25 nurses working permanent evening shifts. 

All registered nurses included in the study had to have 

been employed by the hospital for 3 months, work full time, 

and be in a non-supervisory position. 
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Welch's (1947) approximation to one-way ANOVA was used 

to determine the differences in the use of sick leave by 

nurses in the three groups. The findings of the study 

revealed that there were no significant differences in the 

use of sick leave (at the .05 level of significance) 

between the three groups (F = 1.62, df = 2,37, £ = .211). 

Discussion of Findings 

Research on circadian rhythms, sleep, and shift work 

indicated that rotating shift workers and permanent night 

shift workers experience a change in sleep patterns and 

disruption of their circadian rhythms. Haider et al. 

(1981), however, outlined several constraints in shift work 

research. One of the constraints in doing shift work 

research is the numerous possible variables of smoking, 

coffee intake, age, sex, and frequency of night shifts. 

Another is that personality differences such as 

introversion and extroversion have been important in shift 

work research. None of these variables was taken into 

consideration in the present study and this might have 

affected the outcome of the study. 

Colligan et al. (1979) reported that nurses working 

rotating shifts have a higher use of sick leave than 

workers on fixed shifts and of those on fixed shifts, the 

night nurses took more sick leave than afternoon shift 
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nurses. The current study focused on the three shift 

pattern of rotating shifts, permanent night shifts, and 

permanent evening shifts. The findings of the present 

study support Colligan et al.'s (1979) findings as this 

study also found that rotating shift workers and permanent 

night shift workers used more average sick days than did 

permanent evening shift workers. 

Colligan et al. (1979) also reported that nurses 

working rotating shifts reported more serious reasons for 

taking sick leave than people working permanent days, 

evenings or nights. The authors stated these more serious 

reasons included such things as acute respiratory 

infections and upper gastrointestional tract symptoms. The 

current study might suggest that the nurses working 

rotating shifts take sick leave for more serious illnesses, 

as the raw data on nurses working rotating shifts indicated 

two of the nurses took more sick leave than nurses on 

either permanent night shift or permanent evening shift. 

One nurse took 29 days and another took 16 days of sick 

leave, as indicated on the 6-week schedule. 

Conclusions and Implications 

The conclusion of this study is that the type of shift 

work does not significantly influence the amount of sick 

leave taken by nurses. Since the results of this study 
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were not found to be significant, the only implication that 

can be drawn is that nurses need to look for additional 

reasons for the use of sick leave. 

Recommendations for Further Study 

Based on the results of this study the following 

recommendations are made: 

1. A similar study should be conducted in an 

institution where there is a clearly established pattern of 

shift rotation. 

2. A future study should be conducted using a larger 

sample size and collecting data over a longer period of 

time. 

3. Future studies need to determine reasons for the 

use of sick leave by nurses. 
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This prospectus proposed by: _ _,:S~h~a=-=-r~o~n_:.:A~l~m~guu~i~· s~tlr....JJot....W.p~h---

and entitled: 
Sick Leave Patterns of Nurses on Permanent and Rotating 
Shifts 

Has been read and approved by the member of (his/hers) 

Research Committee. 

This research is (check one): 

x Is exempt from Human Subjects Review Committee ----
review because this study meets the qualifications for 

category I of health and human service regulations 

incurring no risk to the subjects. 

----Requires Human Subjects Revie~ Committee review 

hecause 

Research Committee: 

:::~:::mn, -:J::»JA~ 
Memher, .JL+i~ .,Y ~,.,,µ tP-

Date: ____ 9~/'-2=-9=--/'---=-8 .;;..6 ___ _ 

Dalla~ Campus _x_ Denton Campus __ Houston Campus __ 
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Agency Permission 



TEXAS WOMAN'S UNIVERSITY 
COLLEGE OF NURSING 

AGENCY PERMISSION FOR CONDUCTING STUDY* 

THE 

GRANTS TO Sharon Almquist Job 
a student enrolled in a program of nursing leading to a 
Master's Degree at Texas Woman's University, the privilege 
of its facilities in order to study the following 
problem. 
ls there a difference in the use of sick leave by nurses who: 
(a) work rotating shifts, (b) permanent evening shifts, or 
(c) permanent night shifts? 

The conditions mutually agreed upon are as follows: 

1. The agency (...aa!J) (may not) be identified in the 
final report. 

2. The names of consultative or administrative 
personnel in the agency (--=f) (may not) be 
identified in the final report. 

3. The agency (wants) faa • fit) a conference 
with the student when the report is completed. 

4. The agency is (willing) humi.11.iaR~) to allow the 
completed report to be circulated through 
interlibrary loan. 

5. Other 

Date Signature of Agency Personnel 

Q:idd~ ,}f:k&'u'rt~~lA ?>. 
*Fill out & sign 3 copies to be distributed: Original
student; 1st copy-Agency; 2nd copy-TWU School of Nursing 

53 



APPENDIX C 

Graduate School Permission 



JW,:f Tex.as Woman's University 
P.O. loll llA79, Denaon. Tnas 76204 (817) M-JG, Meuo434-17.57, To-An :WI-JG 

THE GRADUATE SCHOOL 

Ms. Sharon Job 
1810 Inwood Rd. 
Dallas, TX 75235 

Dear Ms. Job: 

December 11, 198~ 

I have received and approved the Prospectus for your 
research project. Best wishes to you in the research and writino 
of your project. 

cc: Dr. Rose Nieswiadomy 
Dr. Anne Gudmundsen 

Sincerely, 

~lc,11.~ 
Leslie M. Thompson 
Provost 
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Shifts 
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USE OF SICK LEAVE 

Permanent Night Permanent Evening 
Shifts Shifts 

Subject 
Number 

Sick 
Leave 

Sick 
Leave 

Sick 
Leave 

1. ------------------------------2. ------------------------------3. _____________________________ _ 

4. ------------------------------5. _____________________________ _ 

6. _____________________________ _ 
7. ______________________________ _ 
8. _____________________________ _ 
9. _____________________________ _ 

10 ·------------------------------11. _____________________________ _ 

12 ·--------.-----------------------
13 ·------------------------------
14 ·------------------------------
15 ·------------------------------16 . ____________________________ _ 

17 ·------------------------------
18 ·------------------------------
19. --
20 ·------------------------------21. _____________________________ _ 
22. ____________________________ _ 

23 ·-----------------------------
24 ·------------------------------
25 ·-----------------------------
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USE OF SICK LEAVE 

Rotating Permanent Night Permanent Evening 
Shifts Shifts Shifts 

Subject Sick Sick Sick 
Number Leave Leave Leave 

1. 1 0 0 
2. 1 1 1 
3. 1 7 0 
4. 0 1 1 
5. 1 5 3 
6. 2 0 1 
7. 0 1 1 
8. 29 0 2 
9. 0 3 1 

10. 1 1 1 
11. 6 0 0 
12. 0 1 2 
13. 0 2 2 
14. 16 1 1 
15. 0 0 3 
16. 1 1 0 
17. 0 0 0 
18. 1 1 0 
19. 1 1 2 
20. 0 0 0 
21. 0 2 0 
22. 0 0 0 
23. 2 5 1 
24. 1 8 2 
25. 1 1 1 




