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ABSTRACT

The present study was designed to determine the magnitude of the relationship
between productivity and the amount, frequency, and length of shift work completed by
female transportation employees and the number, degree, and extent of problems related to
physical and psychological health including depression. It was hypothesized that long-term
productivity impacts may affect transportation professionals engaged in shift work on a

regular basis will have place themselves at higher risk for developing health or psychosocial
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It has been well documented that working when the body would typically be sleeping
and forcing the body to sleep when it would typically be awake can have profound negative
physical effects on the body (Costa, 2003). The human body is run by a series of
physiological processes that regulate natural human functioning. Specifically, the circadian
rhythm plays an overarching major role in regulating a number of human functions; it also
corresponds with our natural sleep cycle. When our circadian rhythm is affected, we
inadvertently deregulate our natural sleep cycles and vice versa. The circadian rhythm plays a
role in a number of functions in the human body. In addition to regulating our sleep, it
controls hormone secretion in our body that, when maladapted, can have physical effects on
our bodies. The circadian rhythm has also been theorized to regulate body temperature, blood

pressure, and have some effect on the bodies’” appetite (Dean, Fletcher, Hursch,
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Due to the circadian rhythm controlling hormone secretion within the body, disturbances to
its natural rhythm can have effect on female menstrual cycles. There is also some research

(eg., Medgal, Kroenke, Laden, Pukkala,
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(MDQ) as well as higher amounts of depression symptoms on the Center for

Epidemiological Studies Depression Scale (CES-D).

Research Question 2:
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1.5. Definition of Key Terms

Shift Work: A term that refers to any work schedule that encompasses hours outside of the
hours of 7AM to 6PM. (Sleep Research Unit at the Institute for Work and Health in Toronto,
Chung, Wolf, and Shapiro, 2009).

Night Work: Night shift work has been defined as any shift schedule including overnight
work. Airline crew meet this criteria if an individual works flight service that involved
circadian rhythm disturbances, exposure to artificial light at night, or experiences of jet lag
(Medgal, Kroenke, Laden, Pukkala, and Schernhammer, 2005).

Circadian Rhythm: An innate, daily fluctuation of physiologic and behavioral functions

within humans that is generally tied to the 24-hour day-night cycle. The circadian rhythm is
a 24-hour process that regulates cycles within our bodies such as body temperature,
sleep/wake cycle, and hormone secretion (Stevens, 2009). Hormone production is regulated
by the circadian rhythm including: prolactin, melatonin, thyroid-stimulating hormone (TSH),
and lutenizing hormone (LH), all of which are linked to reproductive health disturbances
(Chung et al., 2003).

Sleep Wake Cycle: The daily sleeping schedule of an individual that describes sleep

propensity, sleep maintenance, and times of waking up. The sleep-wake cycle is affected by
environmental factors and is meant to coincide with the bodies circadian rhythm (Fukuda,
Morita, and Waterhouse, 2012)

Depression: A mood disorder marked diagnostically by either a depressed mood occurring
over the course of at least 2 weeks that is accompanied by a loss of interest in most or nearly

all normal activities (DMS-1V, 2000).
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symptomology: pain, concentration, behavioral change, autonomic reactions, water retention,

negative affect, arousal, and control.

Survey of Shiftworkers (SOS): The SOS is a shorter version of the original The Standard

Shiftwork Index (SSI) (Folkard ,1995) created to address the lack of standardized tools to

measure shift-
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around the clock, there is an increasing need for more individuals to work at night, on
rotating shifts, and extended night hours (Dean, Fletcher, Hursch, and Klerman, 2007).

Women make up roughly half of the American work force (Chung et al., 2009). The
female work force deserves particular attention when occupational demands lead women to
working at night and shift work schedules. The physiology of the female body is obviously
different than that of a male and therefore working shift work has been found to have
different effects when compared to the male co-worker. There are a number of factors that
lead to the differences between male and female reactions to shiftwork. The female
reproductive ability brings particularly different challenges when a female is faced with sleep
deprivation. The health consequences of a female are therefore different than those of a male.
It is important we understand how shift work can affect us independently of our male co-
workers.

There is still a great deal of need for researching the specific health effects on women
and shift work. From the studies that have been conducted, there is some evidence to suggest
that women have greater difficulty adjusting to the demands of shift work and fatigue
compared to males (Marquie & Foret, 1999). It has also been suggested that female shift
workers have potential greater risk for gender related ill-health effects. Disturbances to the
menstrual cycle (eg. Costa, 2003; Clayton, 2008), fertility and reproductive cycles (eg.,
Barzilai-Pesach, Sheiner, Potashnik, and Shoham-Vardi, 2006), and alarmingly, an increased
risk for breast cancer (eg., Medgal, Kroenke, Laden, Pukkala, and Schernhammer, 2005;
Stevens, 2009) have been reported. This study will seek to better understand the relationship
between shift work and ill-health effects that may result in female shift workers when

compared to non-shift working females.
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Additional issues as a result of accumulated disturbance in sleep may be seen in the
form of physical and psychological health conditions. Although further research is needed,
increased risk for cardiovascular complications (eg. Ellingsen, Bener, and Gehani, 2007),
higher instances of obesity and gastrointestinal disturbances (eg. Van Amerlsvoot, Schouten,

& Kok, 1999), mental health disturbances including higher instances of depression
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release certain enzymes and stomach acids when it feels it should be eating and is not. If
work schedules or sleeping patterns do not allow you to eat when your body feels it should,
the released acids can cause heartburn and more serious gastrointestinal problems down the

road (Shapiro et
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following categories: regular day shifts, regular night shifts, regular evening shifts, rotating
shifts, or not working/retired. Results found that regular night workers fighting excessive
insomnia and sleepiness missed 8.6 days of family or social activity per month compared to
their counterpart day worker who missed 1.5. Rotating shift workers with excessive fatigue
and sleep debt missed even more days per month, 10.1, of family and social activity (Drake,
Roehrs, Richardson, Walsh, and Roth, 2004). Limits of this study include the lack of gender
discussion and analysis as well as intentional non-inclusion of those individuals working
night shifts. It should be noted that shift work does work for some individuals schedules’ and
families. There is no doubt that shift work can be accepted by spouses and systems of
support. The importance and support of family, friends, co-workers, and supervisors has
proved to enhance adaptability and tolerance to shift work (Costa, 2003).

Some research has indicated a higher risk for mental health disturbances including
depression when working shift work. It has been well documented that affective disorders are
theorized to be related in some way to the bodies’ circadian rhythm (Emens, Lewy, Kinzie,
Arntz, and Rough, 2009). McClung, 2011, in her review of the relationship between circadian
rhythms and mood regulation asserts that mental disturbances such as major depression,
bipolar disorder, and seasonal affective disorders are highly correlated with disruptions to the
bodies’ natural circadian rhythm. McClung describes how, similar to season change leading
to seasonal affective disorder, working shift work can actually lead to profound mood related
changes based on disturbances to natural sleep wake cycles and ultimately the bodies natural
circadian rhythm. She claims that, “there is a high incidence of major depressive disorder
observed during and after shift work experience with increased risk associated with duration

of exposure” (McClung, 2011, p. 4). McClung theorizes that the circadian rhythm is
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light, or irregularity to sleep for example, the rhythm will be impacted. Limitations to these
generalizations are that the majority of studies that have pointed to the circadian rhythm as a
modifier of mood related behavior come from the use of animals models.

In 2007, Sookoian, Gemma, Gianotti, Burgueno, Alvarez, Gonzaolez, and Pirola, of
Buenos Aires University sought to understand the relationship between working shift work,
the natural circadian rhythm of the body, and the mental health consequences that can result.
683 mean were included in the study; 437 were day workers and 246 were rotating shift
workers with irregular schedules. The participants’ schedules were divided into rotating shift
work and daytime work. Rotating shift work was characterized by a 2-shift and clockwise

rotation over the course of one month defined as 28 days. Rotating shift was 4 work days, 3
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Although there have been some studies that have sought to differentiate between type of shift

work, Sookoian, Gemma, Gianotti, Burgueno, Alvarez, Gonzaolez, and Pirola, 2007, for

example, most studies do not account for differences between ill-related health risk outcome

and quantity of shift work endured.

Table 1. Shift work and health effects.

retired shift and non- | response rate
shift workers, age 32- | 76%

62
Transit Cooperative 2002 135 Transit Agencies  American Public
Research Program, Transportation
(TCRP) Report 81 Association

(APTA) survey

Author Year | Sample/Participants Measures Results
Studied
Marquie & Foret 1999 | 2,767 active and Questionnaire, Women had

poorer sleep and
when compared to
men were more
likely to have
difficulty staying
asleep, twice as
many women
reported using
medications to
help them sleep.
20% of
responding
agencies identified
fatigue as a
contributing factor
to on-road
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WHR, and

cardiovascular

risk changes over

an 18 month

period
Buxton, Cain, 2012 | 21 healthy Participants were | Prolonged
O’Connor, Porter, individuals placed in a disturbances to
Duffy, Wang, Czeislr, controlled sleep resulted in a
& Shea environment for 6 | decreased

weeks. Sleep metabolic rate as

stimulation was
imposed to create
sleep deprivation
enactment

well as increased
glucose
concentrations in
the blood
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working at night and shift work schedules. The physiology of the female body is obviously
different than that of a male. Female family role and responsibilities as well as reproductive
ability bring different challenges when females are faced with sleep deprivation. The health
consequences of a female are therefore different than those of a male. It is important to
understand how shift work can affect women independently of the male co-worker. A
summary of cited female related studies to shift work is listed in Table 2.

There is still a great deal of need for researching the specific health effects on women
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actually sleep less because of social factors and responsibilities such as motherhood and
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factors that were not able to be controlled for such as circadian rhythm disturbances and

duration of shifts worked. The study was also a cross-
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with occupational characteristics including schedule variability. It was found that overall
irregular cycles, periods of amenorrhea, and longer menstrual cycles were associated with the

most schedule variability of the workers. They concluded that, “regular predictable schedule
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indicated an increased risk of breast cancer among the participants. The analysis conducted a

systematic review of MEDLINE articles from the 1960’s until January of 2005. Eligible
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production is at its natural peak, production levels of melatonin are significantly reduced. The
decreased availability of naturally produced melatonin in the body is being attributed to the
body being less capable of counteracting the growth of malignant cells of the breast (Megdal,
et al., 2005).

The increased risk for breast cancer is also being linked to disturbances in sleep
patterns and to natural circadian rhythms. In 2001 The Fred Hutchinson Cancer Research
Center in Seattle conducted a study to compare the sleeping patterns of 800 Seattle-area
women who were recently diagnosed with breast cancer to an equal amount of healthy
women. It was found that the women who were diagnosed with breast cancer were more
likely to report sleep disturbances than women who were not diagnosed. Exposure to light at
night may increase the risk of breast cancer by suppressing the normal nocturnal production
of melatonin by the pineal gland, which, in turn, could increase the release of estrogen by the
ovaries. This study investigated whether such exposure is associated with an increased risk of
breast cancer in women. An in-person interview was used to gather information on sleep
habits and bedroom lighting environment in the 10 years before diagnosis and lifetime
occupational history. “Graveyard shiftwork”, defined as beginning work after 7PM and
leaving before 9AM, was associated with increased breast cancer risk (OR = 1.6; 95% CI =
1.0 to 2.5), with a relationship between increased risk and increasing years as well as with
more hours per week of graveyard shiftwork. It was also concluded that among the women
studied, women who were averaging 5.7 hours or more of “graveyard shift” per week faced
double the incidence rate of developing breast cancer compared to those women who did not
work at night (Davis, Mirick, and Stevens, 2001).

In 2001, Schernhammer, Laden, Speizer, Willett, Hunter, Kawachi, and Colditz
examined the relationship between breast cancer and working rotating night shifts as a shift

worker. Their subjects consisted of 78,562 nurses take from the Nurses’ Health Survey study
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conducted in 1998. Of all participants, they observed 2,441 incidences of breast cancer.
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Table 2. Female Gender and Shift Work Research Studies

Author Year Sample/Participants Measures Results
Studied
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States: 44,021 female
members of the Association
of Flight Attendants in
California.

female night
shift workers

work. The
combined Standard
Incidence Ration
(SIR), or the ratio
of the observed to
the expected new
cases of cancer,
was 1.48 for all 13

studies
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higher rates of sleepiness. Recommendations from this study include switching from a slow
to fast rotation and decreasing the number of night shifts worked. Critically to understand,
the researchers found a significant shortage of controlled intervention studies that have been
conducted to date. Particularly, the researchers did not find any studies that analyzed
interventions for irregular shift work or permanent night work indicating a lack in the
literature of quantifying these shifts particularly. An additional limitation in the research
studies cited was a lack of analysis of different shift systems and potential outcomes that may
result. The review indicates an overarching need for more shift system specific research.

Kostreva, McNelis, and Clemens, 2002 reviewed circadian rhythm models previously
created to evaluate shift schedules and best practices based within a mathematical setting.
The authors utilize the two-oscillator model of free-run human circadian rhythms that was
developed by Kronauer in 1982 to mathematically represent the circadian rhythms of a shift
worker from a variety of schedules. Mathematically simulations of circadian rhythms were
generated based on these models to compare the efficiency and changes to circadian rhythms
of a variety of schedules. Numerical results of the analysis supported that the best shift
schedules with the least natural disturbance to the circadian rhythm were slow rotations in a
forward direction, remaining on a certain shift for a 2 week period before moving onto a
different shift, and a rest period of 2 days off per week. “Disruption of the circadian rhythm
can also lead to disharmony within the body... This leads to desynchronization, which itself
can result in psychological malaise, fatigue, and gastrointestinal problems. Realignment can
take several weeks (Bambra et al., 2008)”

According to a study conducted by Fido and Ghali, 2008, a sample of 200 males were
determined to have higher incidences of health related ill-health effects from working
variable shift work when compared to those individuals working a steady eight hour daytime

shift. Participants were described as shift workers if they did not work a fixed daytime shift.
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their careers. Compared to those women who had never worked shift work at night, those
women who had worked at night continuously or at one point of their careers were 30%
higher for developing breast cancer. The risk was the particularly significant for those women
who had worked night for more than four years consistently or for those women who had fast
rotation of shifts between night and day (Menegaux, Truong, Anger, Cordina-Duverger,
Lamkarkach, Arveux, Kerbrat, Fevotte, and Guenel, 2012). Similarly, a Danish study was
published in May 2012 that revealed “women who work at least three night shifts a week for
around six years or more are twice as likely to develop breast cancer” (Hansen, 2012). The
study involved examining the medical records of 18,500 women in Denmark. Hansen, 2012
observed an adjusted OR of 1.4 (95% CI 0.9 to 2.1) among women with night shift
experience compared to those women who had never worked night shift work in their careers.
The risk ratio for breast cancer was observed to increase as number of years of night shift

work inc
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significant increase to psychological distress. Shields controlled for both personal and work
stress, health related behaviors, and socio-economic factors and still found a significantly
higher rate of reporting a health related chronic condition for evening, rotating, or irregular
shift workers when compared to their day time counterparts. Women were found to have

fewer disturban

UNIVERSITYer 46
3






Shiftwork & Health

Practicing good sleep hygiene has many factors and areas for improvement. The
environment one is sleeping in has been reported to have a great deal of influence on how
well an individual is sleeping. Disturbances such as television, spouse sleeping patterns, and
family life can affect the sleep environment. Minimizing the presence of these sleep
disturbances has been reported to aid an individual sleep longer and with better quality. The
lighting in the sleep environment is recommended to be dark enough to accommodate rest.
Too much light will send signals to the body that it is time to be awake and disturb the natural
sleep cycle. Temperature can also play a role in sleep quality. Any room above 80F or below
65F can affect the sleep cycle and should be avoided (Shapiro et al., 1996).

Caffeine, nicotine, and alcohol intake can also have negative effects on sleeping
patterns. It is recommended that caffeine and alcohol be avoided in access throughout the
day, but especially at night. Nicotine acts as a stimulant that has, among several other things,
been linked to a decrease in sleep quality (Akerstedt, 1996). Respecting your bedtime

sequence can also promote good sleep hygiene and health. Maintaining a routine of habits
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“tossing and turning” was occurring, and/or if there is increased fatigue during the day. Naps
are most productive when they are 15 to 30 minutes in length, never exceeding 1 hour (TCRP
Report 81).

Nutritional consideration and physical fitness have also been considered in helping to
alleviate or avoid potential ill-health effects. (Shapiro et al., 1996). Physical fitness has
consistently been reported to promoting good health and quality of sleep. Although many
shift workers and day workers struggle to integrate routine exercise into their day, higher
levels of physical fitness have proven to help fight fatigue and increase tolerance to shift
work (Popkin et al., 2006).

Other factors that can affect tolerance and recovery to shift and night work can be
determined by looking at family and living conditions, working conditions, social conditions,

and individual characteristics (Costa, 2003).

Figure 2 Adopted from: Factors that can affect tolerance to shift and night work

(G. Costa, 2003; Factors influencing health of workers and tolerance to shift work)
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2.7 Summary

Based on the review of the literature it seems apparent that there is a relationship
between the sleep disturbance and consequent disturbances to the circadian rhythm and
health. It has been suggested that female shift workers have potential greater risk for gender
related ill-health effects (Costa, 2003; Clayton, 2008, Barzilai-Pesach, Sheiner, Potashnik,
and Shoham-Vardi, 2006, Medgal, Kroenke, Laden, Pukkala, and Schernhammer, 2005;
Stevens, 2009). In a very well designed study by Sookian, Gemma, Gianotti, Burgueno,
Alvarez, Gonzaolez, and Pirola, 2007, found significant differences between serotonin levels
when comparing day versus night workers. Their study was among the few that quantified the
nature of shift work schedules determining exact hours worked for night versus day shifts as
well as exact lengths of time working shift work. Similarly, Davis, Mirick, and Stevens,
2001, investigated the risk associated with night work and breast cancer. Their study also
quantified the number of hours that women had worked shift work. They determined that
those women working more than 5.7 hours of shift work per week were more likely to
develop breast cancer. Thus, in well-designed studies that clearly quantify the type (day
versus night) and duration (number of hours worked over a period of time) show a
relationship with negative health effects.

Although there are a number of studies indicating a correlation between working shift
work and ill-health effects that can result, there are a number of limitations to previous
research that the current study will seek to address. For example, some studies such as
Labyak, Lava, Turek, and Zee, 2002, quantified what they meant by shift work but failed to
incorporate length of time working shift work into their analysis. There has also been a
number of studies that have sought to identify ill-related health effects from working shift
work that have failed to incorporate gender analysis in their methodology (e.g. Sookoian, et

al., 2007; Su et al., 2008). In addition, to date there is no known study that has directly tested
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the relationship between females working shift work and the disturbances to the female
menstrual cycle that may result that has included satisfactory methodology and analysis of

shift. Lauria, Ballard, Caldora, Massanti, and
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included. Thus additional research is needed that addresses the following concerns: 1)
quantification of type and duration of shift work 2) use of appropriate psychological
measures of depression 3) identification of other, less severe manifestation of biological or
physical disruptions of health (ie menstrual health).

It is apparent that there is a current lack of sufficient research that has adequately
tested the association between working shift work and related health problems that may
result. Gaps in the literature exist within the areas of gender specific analysis, quantifying
shift work, an inclusion of duration of shift work endured, and an adequate analysis of
variables including menstrual disturbances and depression. The present study will seek to fill
that gap within the current literature.

3. Methods and Participants

3.1. Participants

Participants will be 500 females who are currently working shift work within the

transportation industry. Inclusion criteria for the shift working females will be (1) female
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worthlessness, feelings of helplessness and hopelessness, psychomotor impairment, loss of
appetite, and changes to sleep. The survey contains twenty depression symptom questions.
Participants identify how they have been feeling within the last week by choosing one of the
following rates of severity for each item: Rarely or non of the time (less than 1 day); some or
a little of the time (1-2 days); occasionally or a moderate amount of time (3-4 days); most or
all of the time (5-7 days). The survey has demonstrated normal distribution within the general
population. The survey has also demonstrated internal consistency in the general population
(.85) and within a patient sample (.90) (use of coefficient alpha, Spearman-Brown, split-
halves methods). Test-retest-correlations were also conducted that produced moderate results;
ranges were higher for short test-retest intervals (.45 to .70) due to the survey measuring
current depressive symptomology (Radloff, 1977). The full survey is presented in Appendix
B.

Epworth Sleepiness Questionnaire (ESS) (Johns, 1991). The EES was developed in
1991 by Murray Johns at Epworth Hospital in Victoria, Australia. The survey was developed
with the intention of measuring sleepiness of an individual at a particular time or event. The
survey consists of 10 situations in which the subject rates how likely he or she would be to
doze off during the given situation (i.e. watching TV or sitting and reading). The subject is
asked to rate how likely they would be to doze off during each item from the following
categorical data: would never doze, slight chance of dozing, moderate chance of dozing, or

high chance of dozing. Each category is scored as either 0, 1, 2, or 3 points respectively for a
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Menstrual Distress Questionnaire (MDQ) (Moos, 1968). The MDQ was developed
in 1968 by Rudolph Moos, PhD at Standford University. The survey has been described as
the most widely recognized and used tool to assess the female menstrual cycle and
symptomology (Coleman & Stojanovska, 2003). The MDQ was developed by compiling 47
symptoms questions from several sources including survey, interview, previous research
review, and control symptoms obtained from the Blass Menopausal Index. The MDQ was
normed on a geographically representative sample of 839 female graduate students of a large
western university. The scale measures eight constructs of menstrual symptomology: pain,
concentration, behavioral change, autonomic reactions, water retention, negative affect,
arousal, and control. Each item can be answered using four descriptive categories (no
experience of symptom, present mild, present moderate, present strong, present severe). Each
descriptive answer has an equal weight for every item that can be added to produce a total
raw score. The full survey is presented in Appendix C.

3.3. Procedure

The research protocol, instruments and proposed methodology and procedures were
submitted to the University IRB for review and approaval. An online survey composed of the
above denoted surveys and questionnaires will be prepared via Survey Monkey and
administered to members of the Transportation Workers Union of America. The participants
will receive the survey via their work email address. A random sample of women will be
recruited from the various locations throughout the country. Sampling will continue until we
have obtained equal numbers of both day and night shift workers from the various locations.
A non-response rate will also be accounted for with continued sampling until equal number

of day and night has been obtained.
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Ds; —race

D, --- years of education

Ds — years of work

X1 (day versus night)

Xz (number of shift work hours)

Post-hoc comparisons of interest will be made between day versus night workers and

the various dependent variables. Women will be categorized into different groups based on
frequency of shift work and length of time working shift work. The first grouping will be

dichotomized into day versus night shift workers. Persons working between 6AM and 7PM

will be termed as days (non-shift workers)
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4. Results

This section provides an overview of the data analysis as well as the results of these
analyses. Preliminary analyses are reviewing, including analysis of missing data, internal
consistency of the measures used, and power. A description of the main analysis is also
provided.

Statistical analyses were conducted using the Statistical Package for the Social
Sciences (SPSS). The alpha level was set at the .05 level. The size of correlation coefficients
was considered small if r was .20 to .39, moderate if r was .40 to .69, large if r was .70 to .89
and very large if r was .90 to 1.0 (Cohen, 1988). To determine that strength of effect size,
Cohen’s (1988) guidelines were used: small effect size = .01, moderate effect size = .06 and
large effect size = .14.

4.1. Preliminary analysis

Response Rate. This study utilized a confidential online survey. Female employers of
the Transportation Industry were invited to participate in the survey. The Director of Health
and Safety of the Transit Worker’s Union (TWU), Mr. Edward Watt, distributing the email to
all local chapter directors who were invited to email their female employees with the survey

link and study example. A copy of the email sent to all employees is shown in Appendix G.
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Questionnaire, a 34-item scale had an estimated reliability of .89, indicating reliability and
the Epworth Sleepiness Scale, an 8-item scale resulted in significant reliability at .85.

Demographic information. Demographic questions were included in the questionnaire
to collect information on the participant’s demographic characteristics. These demographic
questions were voluntary and therefore do not represent the sample entirely. The
demographic variables that were used were age, race, level of educational achievement,
number of children, and marital status.

Table 1. Summary of Demographic Variables

Variable Frequency Missing (N)
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Figure 4.
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Figure 6. Distribution of the Center for Epidemiological Scale for Depression.

4.3. Post-Hoc Power Analysis

Using G*Power software, a post hoc power analysis was conducted to determine
whether or not sufficient power was achieved in the sample to determine whether or not
designated r is different from zero. G*Power software indicated sufficient power of

0.9661320, therefore main analyses were conducted.

Input: Correlation p H1 = 0.225
a err prob = 0.05
Total Sample Size = 232

Correlation p HO
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Figure 7. Frequency distribution for Total Current Shift Work Hours
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Figure 9. Frequency distribution for Total Months Working Shift Work
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Figure 10. Frequency distribution for Total Days Worked During First 5 Years
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Figure 11. Frequency distribution for Total Days Working Shift Work During First 5 Years




NCIT .
Shiftwork & Health

Figure 13. Frequency of Total Days Working Shift Work During First 10 Years
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Figure 14. Frequency of Total Current Days of Working Shift Work

4.4. Shift work and depression.

It was hypothesized that females who endorse higher numbers of hours of shift work
on the Survey of Shiftworkers (SOS) will also endorse higher amounts of depression
symptoms on the Center for Epidemiological Studies Depression Scale (CES-D).
Independent variables include total years working shift work, total days working during the
first five years of working in the transportation industry, total days working shift work during
the first five years of working in the transportation industry, total days working during the
first ten years of working in the transportation industry, total days working shift work during
the first ten years of working in the transportation industry, and total current days working

shift work. CES-
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amount of shift work completed and disturbances to the female menstrual cycle. Results
indicated a statistically significant relationship between the total days working during the first
five years in the transportation industry with symptoms of menstrual distress r* = .137, p =
<.05 such that the greater the total number of days worked the more symptoms reported (See

Table 5).
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4.6. Hypothesis 1: Length of time as a shift worker and risk for ill-health effects.

It was hypothesized that females who endorsed higher numbers of months and years
relative to the total amount of shift work on the Survey of Shiftworkers (SOS) would also
report a greater frequency of menstrual disturbances on the Menstrual Distress Questionnaire
(MDQ) as well as more depression symptoms on the Center for Epidemiological Studies
Depression Scale (CES-D). Total years working shift work and total months working shift
work were entered as the independent variables while total scores on the MDQ and CES-D
were entered as the dependent variables. Pearson’s r was used to determine the relationship
between length of time as a shift work in years and months and ill-health effects reported.

No statistically significant results were found (See Table 5).

4.7. Hypothesis 2: Night vs Day work and risk for ill-health effects.

It was hypothesized that females who endorse higher numbers of hours relative to the
total amount of shift work at night on the Survey of Shiftworkers (SOS) would also endorse
higher amounts of menstrual disturbances on the Menstrual Distress Questionnaire (MDQ) as
well as higher amounts of depression symptoms on the Center for Epidemiological Studies
Depression Scale (CES-D). Total current frequency of hours working shift work was hand
calculated to the half-hour for each participant based on a current self-reported schedule.
Each half-hour a woman worked outside of the hours of 6AM to 7PM (i.e. shift work
hours/mostly night hours) was calculated as 0.5 hours of shift work. A total score was then
given to each participant based on frequency of total shift work hours currently working.

Pearson’s r
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To assess the role that sleep played into symptoms of depression, fatigue, overall
reporting of health, and menstrual distress, a Pearson correlation was run between total
calculated hours of sleep and total scores on the CES-D, Epworth, MDQ, and WHQ. Total
hours of sleep per week was found to be negatively correlated with the Epworth Sleepiness
scale, r* = -.213, p = <.01. Figure 16 also shows the relationship between Epworth total
scores and total calculated hours of sleep per week. Epworth total scores were found to be
significantly correlated with total months working shift work r> = .135, p = <.05. No other

statistically significant results were found (See Table 5).

Figure 18. Average Hours of Sleep per Week and Total Scores on the Epworth
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4.10. Regression Analysis

To assess the role of various demographic characteristics, age, years of education,
race, marital status and years working were entered in a block prior to the other independent
variables (current shift work hours per week, years working shift work, months working shift
work, days per week working shift work during the first five and during the first ten years of
work history, current total days working shift work, and fatigue) for each dependent variable
(WHQ, MSQ, and CES-D). A stepwise regression analysis was used to determine the
contribution of these characteristics in explaining the relationship between shift work and ill-
health effects independently. Although there has been an extensive amount of criticism on the
use of stepwise regression (Wilkingson and Dallal, 1981), the modality was chosen, as there
is no underlying theory on which to base the variable selection with a large number of
potentially explanatory variables (Efroymson, 1960). Tables 7-9 indicate results from each

analysis.
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approximately how many days per week and individual worked shift work during the first
five years in the industry. The MSQ revealed that age, total years working in one’s lifetime,
Epworth total score, as well as approximately how many days per week and individual
worked shift work during the first five years in the industry as significantly related to MSQ

total scores
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Table 7 - Stepwise Regression of Age, Years of Education, Race, Marital Status, Years
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5. Discussion

This section includes a concise summary of the study, a discussion of the overall
findings associated with each of the five research hypothesis and their implications,
limitations of the study, recommendations for future research, and conclusions.

5.1. Summary of the Study

The present study was designed to determine the magnitude of the relationship

between amount, frequency, and length of shift work completed by female transportation

employees and the number, degree, and extent of problems related to physical, menstrual and
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negative effects of shift work on females working within the transportation industry. This
study sought to explain the health implications specifically for female workers as fewer
studies have been conducted with gender as a main analysis. Similar to prior studies,
(Reinberg & Ashkenazi, 2008, Barton, 1994; Costa, 2003;) that have indicated new and
additional negative health risks for females, the present study suggests that due to the
circadian rhythm controlling hormone secretion within the body, disturbances to its natural

rhythm can have additional effec
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scores on the CES-D, while those who had worked less than five days per week of shift work
did not show a significant correlation with CES-D scores. This finding is consistent with
previous research that has suggested the length of time working shift work is a significant
risk factor for increased symptoms of depression (McClung, 2011). Current total days
working shift work and current total hours working shift work per week did not indicate a
statistically significant relationship with scores on the CES-D. These results indicate that
history of working shift work is an important factor when analyzing risk for ill-health effects
of shift workers. These results also imply that a relationship may exist between risk for ill-
health effects such as depression and a history of working shift work regardless of current
schedule. This further implies the need to consider a detailed work schedule history, as ill-
health effects may be a risk even if an individual is not currently working shift work but has a
history of working shift work.

5.4. The Relationship between Shift Work and the Female Menstrual Cycle

Hypothesis two examined the relationship between shift work and the female
menstrual cycle. A number of previous studies have suggested that shift work can cause
heavier or more painful menstrual cycles (Lauria, Ballard, Caldora, Mazzanti, and
Verdecchia, 2006). Messing, Saurel-Cubizolles, Bourgine, and Kaminski (1987) found that
irregular cycles, periods of amenorrhea, and longer menstrual cycles were associated with
schedule variability of workers. It was concluded that regular predictable schedule variations
do not seem to affect hormonal cycling in the same way as irregular or shift work schedules
(Messing et. al, 1992). Furthermore, Labyak, Lava, Turek, and Zee, 2002, evaluated

menstrual function and found a
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menstrual changes also reported significantly higher rate of sleep disturbance (Labyak et. al,
2002).

Similar to previous research (Lauria, Ballard, Caldora, Mazzanti, and Verdecchia,
2006, Labyak et. al, 2002), the current study found a significant relationship between
frequency and amount of shift work and reporting of menstrual distress on the Menstrual
Distress Questionnaire (MDQ). Specifically, results indicated that the higher the total days
working shift work during the first five and during the first ten years in the transportation
industry was significantly correlated with symptoms of menstrual distress. In addition,
current total number of days working shift work was also significantly correlated with
symptoms of menstrual distress. Therefore, those that had worked five days of shift work per
week during their first five and first ten years within the transportation industry reported the
highest scores on the MDQ, while those who had worked less than five days per week of shift
work did not show a significant correlation with MDQ scores. These results were expected as
they are consistent with what previous researchers have found (Lauria, Ballard, Caldora,

Mazzanti, and VVerdecchia, 2006
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highest scores on the WHQ, while those who had worked less than five days per week of shift
work did not show a significant correlation with WHQ scores. This finding is consistent with
previous research that indicates an increased risk of ill-health effects for females while

working shift work (Costa, 2003; Clayton, 2008, Barzilai-
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Epworth) independently contributed to the model. Analysis of the MSQ revealed that age, the

number of days working shift work during the first five years in the transportation industry,
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shift compared to male co-workers (Labyak et al., 2002, p. 704). A survey conducted in 1993
of 2,988 United States shift workers revealed significant shorter sleep periods for women
aged 18 to 49 when compared to their male counterparts (Tepas, Duchon, and Gersten, 1993).
5.8. Implications

Although there has been an extensive amount of research conducted on ill-health
effects that may result from working shift work, little research has been conducted on gender
specific risks that may result. This study contributed to the current literature by studying
gender specific factors that may result from working shift work independent of male co-
workers. This study also uniquely contributed to the current literature by taking an extensive
shift work history into account. Frequency and amount of days working shift work during
one’s work history were shown to have a relationship with ill-health effects such as
symptoms of depression, menstrual disturbance, fatigue, and overall poorer reports of health.

This study has wider implications for the transportation industry
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However, additional research is needed to be able to determine the efficacy of these proposed
countermeasures.

In addition to providing potential guidelines for policy, this study can aid shift
workers in understanding the risks associated with their schedules and help them to reduce
their risks. ldentifying what increases risk of ill-related health effects will be useful for
decreasing risk for these potentially negative outcomes. Each individual will have a unique
situation as all shift workers will have varying influences working for and against them (i.e.
social conditions, family conditions, working conditions, and working hours). Understanding
this dynamic may be useful in determining areas to decrease stress, and increase sleep and
tolerance to shift work. Increasing sleep hygiene, avoiding alcohol and tobacco, the use of

exercise, and eating well can all aid in tolerance to shift work (Shapiro et, al 1996).

5.9. Study Limitations

Although there are several positive findings and implications that have resulted from
the present study, there are several limitations to the current study that need to be considered.
One limitation to the study is that the study was conducted on transportation female
employees only. Results should not necessarily be generalized to other professions of
individuals working shift work without careful consideration to other factors that may exist.
For example, Medgal, Kroenke, Laden, Pukkala, and Schernhammer (2005) found that airline
crew workers who worked international or long-distance flight service (i.e. shift work) that

involved circadian rhythm disturbances experience an increase risk for ill
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exist in other professions that require shift work must be taken into account before
generalizing results of this study.

A second limitation to this study is that the randomization of the sample may have
been confounded by attending the International Women’s Caucus Meeting hosted by ATU.
Although all female transportation workers of both the ATU and TWU had equal opportunity
to participate in the study, attending the ATU meeting may have skewed the data in some
way. Of most concern, the vast majority of women who attended the ATU women’s meeting

were older and potentially could have had higher risk for health problems based on age alone.
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more than likely lost if local chapter supervisors did not email their workers. Consideration to
each local chapter’s supervisor must be taken into account as some supervisors were more
than likely more willing to support the study than others. In addition, several members of
both the TWU and ATU are flight attendants. It was pre-determined that flight attendants
would not be included in the study due to additional factors not captured within the
designated measures such as experience of jetlag and changing of time zones that may have
confounded results. Several participants within the TWU and ATU were therefore not

eligible to participate.
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industry. Careful consideration would need to be paid to factors that affect disturbances to the
circadian rhythm based on occupation and individual circumstances.

One of the most important contributions this study has made to the current literature is
that a detailed work history of working shift work is invaluable when attempting to
understand the relationship between ill-health effects and shift work. Future research should
therefore attempt to determine the exact amount, frequency, and length of history of working
shift work regardless of current work schedules. In addition, although this study contributed
to the current lack of research conducted specifically on women, future research should
consider that women have additional risk factors when working shift work based on the

nature physio
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