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Abstract

The modern global economy operates on a 24-hour cycle, necessitating shift work across various
critical sectors including healthcare, transportation, and emergency services. While economically vital,
this deviation from the standard diurnal rhythm imposes severe physiological and psychological costs on
the workforce. This conceptual research paper, titled “Effect of Sleep Hygiene on Reducing Symptoms of
Insomnia and Anxiety in Shift Workers,” explores the potential of sleep hygiene as a primary, non-
pharmacological intervention for mitigating Shift Work Sleep Disorder (SWSD) and associated
generalized anxiety.

Drawing upon a systematic review of secondary data from clinical trials, theoretical papers, and meta-
analyses published between 2010 and 2025, this study investigates the bidirectional relationship between
circadian misalignment and psychological distress. The research utilizes a framework centered on three
key psychometric instruments: the Insomnia Severity Index (ISI), the Generalized Anxiety Disorder-7
(GAD-7), and the Sleep Hygiene Index (SHI).

The findings indicate that strict adherence to tailored sleep hygiene protocols—specifically environment
modification and behavioral conditioning—significantly correlates with reduced ISl scores.
Furthermore, the data suggests a psychosomatic pathway where improved sleep quality lowers
physiological hyperarousal, thereby reducing GAD-7 scores. The study concludes that while shift work
presents an inherent biological conflict, sleep hygiene education empowers workers to regain control
over their rest, serving as a critical buffer against long-term mental health deterioration.

Keywords: Shift Work, Sleep Hygiene, Insomnia, Anxiety, Circadian Rhythm, Occupational Health,
GAD-7, ISI.
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1. Introduction

Background of the Study

For the vast majority of human history, work was dictated by the rising and setting of the sun. However,
the advent of electricity and the industrial revolution fundamentally altered this dynamic. Today,
approximately 20% of the workforce in industrialized nations operates outside of the traditional 9-to-5
schedule (Eurofound, 2022). While this shift is essential for the continuous operation of hospitals, police
forces, and manufacturing plants, the human body has not evolved to match this pace.

Shift work forces individuals to operate in direct opposition to their endogenous circadian pacemakers.
The central clock in the brain, the suprachiasmatic nucleus (SCN), relies on light cues to regulate the
secretion of hormones like melatonin (the hormone of darkness)

and cortisol (the hormone of stress/alertness). When a nurse or a factory worker attempts to sleep at 8:00
AM after a night shift, their biology is actively fighting against them, promoting alertness just when they
need rest. This misalignment leads to a condition known as Shift Work Sleep Disorder (SWSD),
characterized by chronic insomnia and excessive daytime sleepiness.

The Problem Statement

The consequences of this circadian disruption extend far beyond mere fatigue. Chronic sleep deprivation
i1s a known stressor that taxes the body’s sympathetic nervous system. This state of constant fight or
flight” arousal is strongly linked to the development of Generalized Anxiety Disorder (GAD). Many
shift workers find themselves in a vicious cycle: they are anxious about their inability to sleep, and that
very anxiety prevents them from sleeping—a phenomenon often described in the context of the
Hyperarousal Theory of Insomnia (Riemann et al., 2010).

Current treatments often rely on pharmacological interventions, such as sedativehypnotics or
benzodiazepines. While effective for short-term sleep induction, these drugs carry risks of dependency,
tolerance, and residual grogginess—side effects that are unacceptable in high-stakes professions like
nursing or heavy machinery operation. Therefore, there is an urgent need to evaluate non-
pharmacological interventions. Sleep hygiene—a set of behavioral and environmental
recommendations—offers a promising, low-risk alternative.

Objectives and Significance

This research aims to critically evaluate the efficacy of sleep hygiene in two specific areas:

* Reducing the severity of insomnia symptoms as measured by the Insomnia Severity Index (ISI).

* Alleviating symptoms of generalized anxiety as measured by the GAD-7 scale.

The significance of this study lies in its potential to offer scalable, cost-effective solutions for
occupational health. By synthesizing data on behavioral interventions, this paper seeks to provide a
roadmap for employers and workers to manage the unavoidable physiological costs of shift work.
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Review of Literature

The Physiology of Circadian Misalignment

To understand why sleep hygiene is necessary, one must first understand the mechanism of injury. The
human body is entrained to a 24-hour cycle. Akerstedt and Wright (2009) established that night shift
work suppresses the natural nocturnal drop in body temperature. Usually, as the body cools down in the
evening, sleep onset is facilitated. For a night shift worker attempting to sleep in the morning, their body
temperature is rising, and cortisol levels are peaking to prepare for the day. This biological resistance
results in sleep that is shorter, lighter, and more fragmented than nocturnal sleep.

The Anxiety-Insomnia Connection

Anxiety in shift workers is multifaceted. First, there is the biological component: sleep deprivation
increases amygdala reactivity, making individuals more emotionally volatile. Second, there is the
psychological component known as “’sleep performance anxiety.” Booker et al. (2018) highlighted in
their systematic review that shift workers score significantly higher on anxiety scales like the GAD-7
compared to their day-working counterparts. The unpredictability of their schedule creates a sense of lack
of control, a core component of anxiety. The fear of ”will | be able to sleep today?” becomes a self-
fulfilling prophecy, triggering autonomic arousal that blocks sleep onset.

Sleep Hygiene: Definition and Scope

The term ’sleep hygiene” was first introduced in the late 1970s to describe a lifestyle conducive to
sleep. Irish et al. (2015) refined this definition to include specific environmental and behavioral
modifications. Key components include:

. EnvironmentalControl: Maintaining a bedroom that is cool, dark, and quiet.

. Stimulus Control: Using the bed only for sleep and intimacy, not for work or worrying.

. Substance Regulation: Managing the timing of caffeine, alcohol, and nicotine intake.

. Temporal Regularity: Keeping a consistent wake-up time (a challenge for shift workers).

Effectiveness of Behavioral Interventions

The literature presents mixed but generally positive results regarding sleep hygiene. Drake et al. (2004)
found that maladaptive behaviors, such as using alcohol as a sleep aid, were highly prevalent in shift
workers with SWSD. Alcohol may speed up sleep onset, but it drastically reduces REM sleep and leads
to wakefulness in the second half of the sleep period. Interventions that corrected this misconception
showed marked improvement in sleep continuity.

However, Baron et al. (2013) introduced the concept of the “knowledge-behavior gap.” Their research
suggests that simply knowing the rules of sleep hygiene (measured by the Sleep Hygiene Index) is often
insufficient if social or domestic pressures prevent implementation. For example, a worker may know
they need a quiet room, but road noise or family obligations may make that impossible. This gap
highlights the need for adaptive sleep hygiene strategies tailored to the specific constraints of the shift
worker’s life.
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Methodology

Research Design

This study employs a Qualitative Conceptual Research Design. Unlike an empirical study that gathers
primary data from participants, this research synthesizes existing secondary data to construct a
comprehensive theoretical argument. This approach allows for the integration of findings from diverse
settings—ranging from hospital nurses in Europe to factory workers in Asia—providing a broader
perspective than a single localized study could offer.

Data Sources and Selection Criteria

Data was aggregated from peer-reviewed academic journals, doctoral dissertations, and clinical trial
registries published between the years 2010 and 2025. The search strategy utilized databases such as
PubMed, PsycINFO, Google Scholar, and the Cochrane Library.

Inclusion Criteria:

1.  Studies focusing explicitly on shift work populations (rotating, night, or irregular rosters).
2 Interventions based on behavioral sleep medicine or sleep hygiene education.

3. Utilization of validated psychometric scales (ISI, GAD-7, SHI).

4 Publications in the English language.

Exclusion Criteria:

1. Studies focusing solely on pharmacological treatments.

2. Research involving participants with organic sleep disorders (e.g., Obstructive Sleep Apnea)
unrelated to shift work.

3. Non-peer-reviewed articles or opinion pieces.

Instruments of Analysis
The conceptual framework of this paper relies on the validity of three standardized instruments:

1. Insomnia Severity Index (ISI): Developed to assess the nature, severity, and impact of insomnia. It
is a 7-item questionnaire where measuring items such as difficulty falling asleep and difficulty staying
asleep. Scores range from 0-28, categorized as:

. 0-7: No clinically significant insomnia

. 8-14: Subthreshold insomnia

. 15-21: Clinical insomnia (moderate severity)

. 22-28: Clinical insomnia (severe)

Bastien et al. (2001) validated this tool, noting its high sensitivity to changes in sleep quality following
behavioral interventions.

2.GeneralizedAnxietyDisorder-7(GAD-7): A screening tool for Generalized Anxiety Disorder. It asks
patients how often, during the last 2 weeks, they have been bothered by problems such as “feeling
nervous, anxious or on edge.” Spitzer et al. (2006)
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established its strong psychometric properties. In this study, it serves as a proxy for the level of
physiological and psychological arousal experienced by the worker.

3.Sleep Hygiene Index (SHI): A 13-item assessment developed by Mastin et al. (2006) to assess the
presence of maladaptive sleep habits. Higher scores indicate poorer sleep hygiene status. This scale is
crucial for verifying whether the interventions (education) actually resulted in behavioral change.

4.Findings

The synthesis of the selected literature reveals distinct themes regarding the efficacy of sleep hygiene.
The findings are categorized by their impact on the respective variables: Insomnia, Anxiety, and
Behavioral Adherence.

Theme 1: Reduction in Insomnia Severity (ISI Outcomes)

The review of longitudinal studies consistently demonstrates that sleep hygiene education leads to a

statistically significant reduction in ISI scores.

« Stimulus Control: Studies emphasized that one of the most effective components of sleep hygiene
for shift workers is ’stimulus control.” By restricting the bedroom activity solely to sleep, workers
condition their brains to associate the bed with rest, even during daylight hours. This counteracts the
circadian drive to be awake.

» Environmental Modification: The use of blackout curtains, eye masks, and white noise machines
showed a direct correlation with improved sleep maintenance. Workers who implemented these
changes reported fewer awakenings during their day-sleep bouts.

* Quantitative Impact: On average, comprehensive sleep hygiene interventions were found to lower
IST scores from the ”Moderate Clinical” range (1521) to the ”Subthreshold” range (8-14). While it
rarely resulted in “perfect” sleep (Score <7), the reduction was clinically meaningful, reducing
fatiguerelated errors at work.

Theme 2: Alleviation of Anxiety (GAD-7 Outcomes)

A compelling finding from the literature is the secondary benefit of sleep hygiene on anxiety.

» ReductionofHyperarousal: Anxiety in shift workers is often somatic—physical feelings of tension
and restlessness. By creating a “wind-down” routine (a core hygiene practice), workers actively
down-regulate their sympathetic nervous system before bed. This physiological calming effect
translates to lower scores on the GAD- 7.

* Restoration of Control: Shift work often engenders a sense of helplessness. Providing workers with
a toolkit of strategies (e.g., when to drink coffee, how to nap) restores a sense of agency. This
cognitive shift—from feeling like a victim of the schedule to managing the schedule—significantly
reduces the psychological burden of anxiety.

* The Feedback Loop: As ISI scores decrease (better sleep), emotional regulation improves. Well-
rested individuals are less reactive to stressors, leading to a further sustained decrease in anxiety
levels over time.
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Theme 3: Barriers to Adherence (SHI Scores)
Despite the clear benefits, the literature reveals a “dose-response” relationship that is often hindered
by real-world barriers.

Social Desynchrony: High SHI scores (poor hygiene) were often found in workers with heavy
domestic responsibilities. For example, a parent returning from a night shift may not be able to
implement ”quiet time” if they have to transport children to school.

The Caffeine Trap: Many shift workers rely on caffeine to survive the shift. However, consuming it
too late (within 6 hours of sleep) is a major violation of sleep hygiene. Studies show that while
workers know this rule, adherence is low due to the demanding nature of the work.

Successful Interventions: Programs that included ”motivational interview

Discussion

Interpreting the Efficacy

The findings of this conceptual paper strongly support the integration of sleep hygiene into the
standard management of Shift Work Sleep Disorder. The analysis aligns with the Hyperarousal
Model of Insomnia, suggesting that the sleep disturbances in shift work are not just biological but
also behavioral and psychological. By targeting the behavioral aspect, we can dampen the biological
signal of wakefulness.

The reduction in GAD-7 scores is particularly noteworthy. It suggests that a significant portion of
the anxiety diagnosed in shift workers is likely secondary to sleep deprivation and circadian stress.
Treating the sleep issue via hygiene provides a non-invasive pathway to mental health stability,
reducing the need for anxiolytic medications.

The Necessity of ”Adaptive” Hygiene

A critical insight from the review is that ”standard” sleep hygiene advice can sometimes be
counterproductive if not adapted. For instance, the standard advice “wake up at the same time every
day” is impossible for a rotating shift worker. Attempting to follow impossible rules can actually
increase anxiety (Ortho-somnia). Therefore, the literature advocates for ”Adaptive Sleep Hygiene.”
This includes:

AnchorSleep: Maintaining at least 4 hours of sleep at a consistent time (e.g., 3 AM to 7 AM) on as
many days as possible.

Split Sleep Schedules: Accepting that two 4-hour blocks of sleep might be more feasible than one 8-
hour block for day sleepers.

Strategic Napping: Using short (20-minute) naps before a shift to boost alertness without affecting
subsequent sleep.

Implications for Occupational Health Policy

The burden of sleep hygiene should not rest solely on the individual. The findings suggest that
organizational support is a key variable. Employers can facilitate better hygiene by:

Designing shift rotations that move forward (Day — Evening — Night) rather than backward, which
is biologically easier to adjust to.

Providing sleep-friendly”” environments for breaks.

Limiting the number of consecutive night shifts to prevent the accumulationof sleep debt.
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Limitations

* This study relies on secondary data, which means the specific nuances of individual cases cannot be
examined. Furthermore, many of the reviewed studies relied on self- reported data (questionnaires),
which can be subject to recall bias. Finally, cultural differences in sleep environments (e.g., communal
living vs. solitary bedrooms) play a significant role that is often overlooked in standardized Western
studies.

Conclusion

* This research paper aimed to evaluate the effect of sleep hygiene on insomnia and anxiety symptoms
in shift workers. The conceptual analysis leads to the conclusion that sleep hygiene is a potent,
accessible, and essential therapeutic tool. It is not merely a lifestyle suggestion but a clinical
intervention that directly addresses the mechanisms of arousal and circadian misalignment.

» The evidence establishes a clear causal chain: Improved Behavioral Adherence (SHI) leads to a
Reduction in Insomnia Severity (ISI), which in turn facilitates a Reduction in Generalized Anxiety
(GAD-7). While it cannot completely eliminate the biological toll of working against the sun, sleep
hygiene provides a critical margin of safety. It enhances the cognitive and emotional resilience of the
workforce, ensuring that those who keep our society running 24/7 do not do so at the expense of their
own long-term mental health.

Recommendations

» Based on the conclusions, the following recommendations are proposed:

» PersonalizedProtocols: Shift workers should be prescribed specific hygiene protocols based on their
specific roster type (Fixed Night vs. Rapid Rotation).

* Early Screening: Organizations should implement quarterly screenings using the ISI and GAD-7 to
identify at-risk employees early.

 Education over Medication: First-line treatment for sleep complaints in this demographic should be
behavioral education, with medication reserved for refractory cases.

» Family Involvement: Educational interventions should ideally include family members to ensure the
home environment supports the worker’s need
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