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Management of Shift Work Disorder

An American Academy of Sleep Medicine Clinical Practice Guideline

INTRODUCTION

This clinical practice guideline is intended to update the previously published American Academy of Sleep
Medicine (AASM) guidelines on the treatment of shift work disorder (SWD)' and reflects the current
recommendations of the AASM. SWD results when individuals are required to follow a work schedule that
routinely overlaps with their usual sleep timing, for a period of at least 3 months. Patients with SWD may present
with symptoms of excessive sleepiness and/or with sleep disturbance/insomnia, which are often caused by
misalignment between the endogenous circadian system and the required shift work schedule, although the
pathophysiology of SWD is incompletely understood. Excessive sleepiness in this document refers to sleepiness
occurring during the major wake period, which may occur at various hours depending on the timing of work hours.
Of note, not all individuals who are shift workers develop symptoms of SWD. Shift work disorder is present in
~27% (95% confidence interval = 21-33%) of adult shift workers. 2 It should also be noted that the circadian rhythms
of the majority of shift workers do not adapt to shift work schedules and circadian adaptation to the shift work
schedule is not a common goal of treatment for patients with SWD. As such the majority of the recommendations
provided in this guideline will focus on the management of excessive sleepiness or sleep disturbance/insomnia
symptoms, rather than on circadian adaptation.

Exposure to shift work increases risk for numerous poor health outcomes?, including poor quality of life, unwanted
weight gain, cardiometabolic disorders, neurological disorders, mood disorders, reproductive health challenges and
malignancy. While the ultimate treatment goal will be to also mitigate these long-term health outcomes in shift
workers, studies to date primarily look at the outcomes of symptom management. As the longer-term health impacts
of interventions for SWD were not evaluated in the studies reviewed for this guideline, we are only able to address
the efficacy of interventions in the context of immediate symptom management.

This guideline, in conjunction with the accompanying systematic review *, provides a comprehensive update of the
available evidence and a synthesis of clinical practice recommendations for the treatment of symptoms of excessive
sleepiness and/or insomnia, and for circadian adaptation in adults with SWD. It is intended to optimize patient-
centric care by broadly informing clinicians who care for patients with SWD. Evidence for the recommendations is
based largely on laboratory studies of simulated shift work in healthy adults and from real life field studies of shift
workers who were not formally diagnosed with SWD, as well as from a small number of randomized, multicenter
clinical trials in patients with SWD. The order of the recommendations is not intended to convey prioritization but
is listed in alphabetical order for each of the targeted treatment categories: symptoms of excessive sleepiness, sleep
disturbance/insomnia, and for circadian adaptation.

Clinical practice recommendations reflect those interventions for which there was sufficient evidence to make a
recommendation. The absence of a particular intervention in this clinical practice guideline should not be interpreted
as a statement against its clinical use. Interventions for which literature was reviewed but it was determined that
insufficient evidence existed to make recommendations are discussed in the systematic review. “Insufficient
evidence” to determine the effectiveness of a particular intervention does not mean that the intervention does not
work, but that evidence was lacking to guide decision-making. Additional research is needed to determine the
effectiveness of the intervention and thus reflects a knowledge gap and future direction for research.
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METHODS

The AASM commissioned a task force (TF) of sleep and circadian medicine researchers and clinicians with
expertise in circadian rhythm disorders and shift work, and the treatment of shiftwork disorder (SWD), along with
guideline methodologists. The TF was required to disclose all potential conflicts of interest (COI), per the AASM’s
COI policy, prior to being appointed to the TF and throughout the research and writing of these documents. In
accordance with the AASM’s conflicts of interest policy, TF members with a Level 1 conflict were not allowed to
participate. TF members with a Level 2 conflict were required to recuse themselves from any related discussion or
writing responsibilities. All relevant conflicts of interest are listed in the Disclosures section.

The TF conducted a systematic review of the published scientific literature, focusing on patient-oriented, clinically
relevant outcomes. The key terms, search limits, and inclusion/exclusion criteria specified by the TF and the
language used for interpretation of clinical meaningfulness based on findings from the meta-analysis are detailed
in the supplemental material of the accompanying systematic review *. The TF set a clinically meaningful threshold
(CMT) for each outcome to determine whether the mean differences between treatment and control, or before and
after treatment, in the outcomes assessed were clinically meaningful. This guideline focuses on the following critical
outcomes: excessive sleepiness/alertness, accident risk, sleep quality, and cognitive performance/work
performance. When there was not a clinically meaningful difference between the intervention and the comparator
on the critical outcomes, decisions were informed by the important outcomes including circadian alignment, quality
of life, mental health, sleep outcomes other than quality (sleep latency, total sleep time, sleep efficiency,
wakefulness after sleep onset), as well as disease severity. It should be noted that for all data presented, due to the
limited evidence investigating the use of these interventions in patients with SWD, the TF included evidence from
individuals without a diagnosis of SWD. The studies were grouped into three separate categories based on the
participants: patients with SWD, shift workers without a formal diagnosis of SWD, and healthy individuals who
did not participate in shift work and were put in a lab simulated setting. The totality of this evidence was used in
the evidence-to-decision-making framework outlined in the accompanying systematic review *.

The purpose of the review was to determine whether the interventions provided clinically meaningful improvements
in the relevant outcomes in comparison to no treatment. The clinical practice recommendations were then developed
according to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) process. The
TF assessed the following four components to determine the direction and strength of a recommendation: certainty
of evidence, balance of beneficial and harmful effects, patient values and preferences, and resource use. When
determining the certainty of evidence, the TF considered the overall risk of bias (randomization, blinding, allocation
concealment, selective reporting), imprecision (95% confidence interval crosses the clinically meaningful threshold
or the null, and/or sample size < 200 participants), inconsistency (I? > 50%), indirectness (study population vs target
patient population). Details of these assessments can be found in the accompanying systematic review*. Taking
these major factors into consideration, each recommendation statement was assigned a strength (“Strong” or
“Conditional”). Additional information is provided in the form of “Remarks” immediately following the
recommendation statements, when deemed necessary by the TF. Remarks are based on the evidence evaluated
during the systematic review and are intended to provide context for the recommendations and to guide clinicians
in the implementation of the recommendations in daily practice.

The recommendations in this guideline define principles of practice that should meet the needs of most patients in

most situations. A “Strong” recommendation is one that clinicians should follow for almost all patients (i.e.,
something that might qualify as a Quality Measure). A “Conditional” recommendation reflects a lower degree of
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certainty in the appropriateness of the patient-care strategy for all patients. It requires that the clinician use clinical
knowledge and experience and strongly considers the individual patient’s values and preferences to determine the
best course of action. The ultimate judgment regarding any specific care must be made by the treating clinician and
the patient, taking into consideration the individual circumstances of the patient, available treatment options, and
resources. The AASM expects this guideline to have an impact on professional behavior, patient outcomes, and—
possibly—health care costs. This clinical practice guideline reflects the state of knowledge at the time of publication
and will be reviewed and updated as new information becomes available.

RECOMMENDATIONS

The following clinical practice recommendations are based on a systematic review and evaluation of evidence using
the GRADE process. The implications of the strength of recommendations for guideline users are summarized in
Table 1. Remarks are provided to guide clinicians in the implementation of these recommendations.

TABLE 1 — Implications of Strong and Conditional Recommendations for Users of AASM Clinical Practice
Guidelines

Almost all patients should be | Most patients should be offered the suggested course of
offered the recommended course | action; however, different choices may be appropriate for
. of action. Adherence to this | different patients. The clinician must help each patient
Clinicians . . G L
recommendation could be used as | determine if the suggested course of action is clinically
a quality criterion or performance | appropriate and consistent with their values and
indicator. preferences.
. Most patients should be offered the suggested course of
Almost all patients should be . P . gg. .
action, though some may not choose it. Different choices
offered the recommended course . . . .
. . may be appropriate for different patients. The patient
Patients of action, although a small . C L
. . should work with their clinician to determine if the
proportion of patients would not D .
. suggested course of action is clinically appropriate and
choose it. . . .
consistent with their values and preferences.
The recommended course of
action can be adopted as policy | The ultimate judgment regarding the suitability of the
for most situations. Adherence to | suggested course of action must be made by the clinician
Policy Makers | the recommended course of | and patient together, based on what is best for the patient.
action could be used as a quality | This decision-making flexibility should be accounted for
criterion or performance | when establishing policies.
indicator.
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TABLE 2 — Summary of Recommended Interventions




Patients with symptoms of excessive sleepiness

Armodafinil Conditional for DDPO

Modafinil Conditional for I ]]0)

Bright light during the night shift Conditional for DOOO

Caffeine prior to or during the night shift Conditional for OO0

Clockwise rotating shift schedule Conditional for DOOO

Nap prior to the first night shift Conditional for OO0

glz;teatmg or eating a snack during the night Conditional for DDOO

Bright light and caffeine during the night shift | Conditional for OO0

Nap and caffeine prior to the night shift Conditional for AOOO

Patients with symptoms of insomnia

CBT-I Conditional for bOO00O

Melatonin for day sleep after the night shift Conditional for SOO0O

x:l!itonln for night sleep following night shift Conditional for DDOO

18\1/{iefltat0nln prior to a nap prior to the night Conditional for ODO0

Ramelteon and other melatonin receptor .

agonists for daytime sleep Q) fional fof ®O00

Suvorexant and other dual orexin receptor .

antagonists for daytime sleep Conditieadhiar ®OOO

Triazolam and other benzodiazepines for o .

daytime sleep Conditional against SOO0O
Patients addressing circadian adaptation

Bright light during the night shift Conditional for OO0

Bright light during the night shift and fixed »

sleep tingllB Conditional for OO0

Bright light during the night shift, fixed

daytime sleep timing, and reduced light- Conditional for OO0

transmittance glasses in the morning

Other considerations

8-hour night shift or 12-hour night shift’ Conditional DO00O
GRADE certainty of evidence: Very low @O QOQ); Low @D OQO; Moderate DD O; High DDDD

'There was no evidence to favor 8-hour vs. 12-hour shift length

98
99  Adults with Shift Work Disorder

100  Recommendations with sufficient evidence for specific interventions for the treatment of adults with SWD are
101  presented below. Remarks are provided to guide clinicians in the implementation of these recommendations.

102  CONDITIONAL Recommendations For Use
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Symptoms of excessive sleepiness associated with work schedule

Recommendation 1: In adults with SWD with excessive sleepiness, the AASM suggests the use of
armodafinil or modafinil over no armodafinil or modafinil. (Conditional recommendation, moderate
certainty evidence)

The TF identified 5 RCTs and 2 non-RCTs studies for armodafinil in which the pooled estimates demonstrated
clinically meaningful decreases in excessive sleepiness and accident risk. Performance on cognitive outcomes was
also improved by armodafinil, but clinically meaningful thresholds were not set by the TF for these performance
outcomes assessed. The TF’s judgement of moderate benefits was driven by the clinically meaningful increase in
sleep latency on the multiple sleep latency test (MSLT), indicating a decrease in objective levels of sleepiness,
decrease in self-reported sleepiness on the Karolinska Sleepiness Scale (KSS), and a decrease in clinician-rated
sleepiness, all in patients with SWD. Findings for armodafinil demonstrate moderate to high certainty of evidence
for decreases in excessive sleepiness, low to moderate certainty of evidence for decreases in accident risk, and
moderate certainty of evidence for increases in cognitive performance.

The TF identified 5 RCTs for modafinil in which the pooled estimates demonstrated a clinically meaningful
decrease in excessive sleepiness and accident risk and a clinically meaningful increase in cognitive performance
on the psychomotor vigilance task (PVT). Performance on other cognitive outcomes was also improved by
modafinil, but clinically meaningful thresholds were not set by the TF for these outcomes. A clinically meaningful
increase in sleep latency on the MSLT in patients with SWD, indicating a decrease in objective levels of sleepiness,
a potentially clinically meaningful decrease in self-reported sleepiness on the KSS in patients with SWD, a
potentially clinically meaningful increase in sleep latency on the maintenance of wakefulness test (MWT) in
healthy participants, indicating an increase in objective levels of alertness, and clinically meaningful decrease in
lapses of attention on the PVT in patients with SWD drove the TF’s judgment of moderate benefits. Findings for
modafinil demonstrate very low to moderate certainty of evidence for decreases in excessive sleepiness, low to
moderate certainty of evidence for decreases in accident risk, and low certainty of evidence for increases in
cognitive performance.

The TF judged the undesirable effects as small. Rare, but serious adverse events associated with the use of
armodafinil/modafinil have been reported, including suicidal ideation (in a patient on armodafinil with a history
of depression), rare cases of serious or life-threatening rash and multi-organ hypersensitivity reactions.
Armodafinil had more adverse events than placebo that resulted in withdrawal from study, with headache and
nausea being the most common. The undesirable effects for armodafinil/modafinil are similar, with the most
common side effects including headache, nausea, dizziness, sleep disturbance, and anxiety.* *> The risk of abuse

and/or dependence have also been reported in association with the use of modafinil/armodafinil.* >

The overall certainty of evidence for armodafinil/modafinil was moderate due to imprecision. *° The cost of the
medications was considered low. The TF judged the treatment could have a variable effect on health equity;
because those who work shift work may already be disadvantaged, symptom improvements from the use of
armodafinil/modafinil could help them, increasing equity. *° The intervention was judged to be feasible based on
low generic cost and high availability of these medications. Moreover, there is a long history of successful use in
widely varying populations.
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Recommendation 2: In adults with SWD with excessive sleepiness, the AASM suggests the use of bright light
over no bright light during the night shift. (Conditional recommendation, very low certainty evidence)

Remark: Individuals with SWD who exhibit insomnia and daytime function impairments may also benefit from
using bright light during their night shift.

The TF identified 18 RCTs and 6 non-RCT studies that used various intensities and durations of acute exposure to
bright light during the night shift in which the pooled estimates demonstrated a potentially clinically meaningful
decrease in excessive sleepiness and a potentially clinically meaningful improvement in cognitive performance on
the PVT. There were also improvements in many other cognitive performance measures, but clinically meaningful
thresholds were not set by the TF for the other performance outcomes assessed. A potentially clinically meaningful
increase in sleep latency on the maintenance of wakefulness test (MWT), indicating an increase in objective levels
of alertness, and a potentially clinically meaningful decrease in lapses of attention on the PVT were seen in studies
of healthy adults tested in the laboratory and this drove the TF’s judgment of small benefits. The studies in which
cognitive performance was assessed were nearly split between laboratory and field-based research testing healthy
participants or shift workers with no diagnosis of SWD. Findings for acute exposure to bright light demonstrate
very low to low certainty of evidence for decreases in excessive sleepiness, very low certainty of evidence for
decreases in accident risk, and very low certainty of evidence for increases in cognitive performance. In addition
to the impact on excessive sleepiness, shift workers without a diagnosis of SWD had a clinically meaningful
improvement in disease severity in response to acute bright light, as measured using the insomnia severity index
(ISD).

The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable
effects are small. There was no mention of adverse events, though undesirable effects may include headache and
eye strain from bright light. Resources required are negligible. The intervention is probably feasible to implement,
likely has no impact on equity, and its acceptability to key interest holders most likely varies.

Recommendation 3: In adults with SWD with excessive sleepiness, the AASM suggests the use of caffeine
over no caffeine. (Conditional recommendation, very low certainty evidence)

Remarks: Caffeine intake close to bedtime can disrupt sleep onset and quality, which may exacerbate symptoms
of shift work disorder.

The TF identified 8 RCT studies that used varying doses of caffeine either prior to night shift or within the first
few hours of the start of the night shift in which the pooled estimates demonstrated that there may be a clinically
meaningful decrease in excessive sleepiness and an improvement in cognitive performance on the PVT. There
were also improvements in other cognitive performance measures, but clinically meaningful thresholds were not
set by the TF. A potential clinically meaningful increase in sleep latency on the MSLT, indicating a decrease in
objective levels of sleepiness, a potential clinically meaningful decrease in self-reported sleepiness on the
Karolinska Sleepiness Scale (KSS), and a potential clinically meaningful decrease in lapses of attention on the
PVT were seen in studies of healthy adults tested in the laboratory or shift workers with no diagnosis of SWD and
this drove the TF’s judgment of small benefits. Findings for caffeine demonstrate very low to low certainty of
evidence for decreases in excessive sleepiness, and low certainty of evidence for improvements in cognitive
performance.
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The overall certainty of evidence was very low due to indirectness and imprecision. The TF judged the benefits to
be small and the harms to be variable, as there are unknowns about caffeine consumption. The potential benefits
of caffeine should be evaluated within the context of possible undesirable effects including sleep disruption, as
reported under important outcomes in the systematic review* In addition, the TF considered the side effects of
palpitations, tremor, agitation and gastrointestinal upset that are frequently reported with caffeine use,’ along with
the potential for caffeine withdrawal symptoms when making these recommendations 78 Caffeine is low in cost
and widely available in different forms, however, there remains a question of optimal dose and timing of caffeine.
Overall, the TF decided that most patients would use caffeine over no treatment for SWD.

Recommendation 4: In adults with SWD with excessive sleepiness, the AASM suggests the use of a clockwise
rotating shift schedule over a counterclockwise rotating shift schedule. (Conditional recommendation, very
low certainty evidence)

The TF identified 10 non-RCTs planned work schedule studies in which pooled estimates demonstrated potentially
clinically meaningful improvements in excessive sleepiness in those individuals following a clockwise rotating
schedule, when compared to a counterclockwise rotating schedule. Cognitive performance was also improved by
a clockwise rotating schedule, when compared to a counterclockwise rotating schedule, but clinically meaningful
thresholds were not set by the TF for the performance outcomes assessed. A potential clinically meaningful
decrease in self-reported sleepiness on the KSS was seen in observational studies of shift workers without a
diagnosis of SWD and this drove the TF’s judgment of small benefits. Findings for the planned clockwise rotating
work schedule demonstrate very low certainty of evidence for decreases in excessive sleepiness and improvements
in cognitive performance compared to a counterclockwise rotating schedule.

The overall certainty of evidence was very low due to indirectness and imprecision. All included studies were
observational, and one study allowed participants to select their shift. No adverse effects were reported in any of
the included studies, however rapid shift rotation in either direction may be a challenge for workers to adapt to. It
was noted that the feasibility and resources required for implementing this intervention fall primarily at the level
of the institution in terms of implementing appropriate scheduling and staffing and would be challenging to
implement at the individual level. However, equity could be improved by allowing employees some degree of
choice in terms of which shifts they are scheduled to work.

Recommendation 5: In adults with SWD with excessive sleepiness, the AASM suggests taking a nap over no
nap prior to the night shift. (Conditional recommendation, very low certainty evidence)

Remarks: Sleep inertia occurring soon after the nap may temporarily increase sleepiness, decrease cognitive
performance, and increase accident risk. Allowing adequate time for resolution of sleep inertia prior to driving or
performing other safety-sensitive behaviors may be needed to reduce these risks.

The TF identified 3 studies for taking a nap prior to the night shift in which the pooled estimates demonstrated
potentially clinically meaningful decrease in excessive sleepiness and improvement in cognitive performance on
the PVT. However, performance on other outcomes and daytime sleep quality were not meaningfully improved
by taking a nap prior to the night shift. A potential clinically meaningful increase in sleep latency on the MWT,
indicating an increase in objective levels of alertness, and a potential clinically meaningful decrease in lapses of
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attention on the PVT were seen in studies of healthy adults tested in the laboratory and this drove the TF’s judgment
of moderate benefits. Findings for taking a nap prior to the night shift demonstrate very low certainty of evidence
for decreases in excessive sleepiness and improvements in cognitive performance compared to not taking a nap
prior to the night shift.

The overall certainty of evidence was very low due to indirectness and imprecision. The included studies
demonstrated variability in the duration and timing of naps, shifts, and outcome measures. Potential undesirable
effects that were not reported in these studies include the risk of sleep inertia occurring soon after naps, which may
incur safety risk for driving, cognitive performance or other activities. Taking a nap is widely accessible and incurs
low cost, and is thus an acceptable intervention for most individuals. However, it does require an appropriate sleep
environment and time for a nap outside the main sleep period.

Recommendation 6: In adults with SWD with excessive sleepiness, the AASM suggests not eating or eating
a snack rather than eating a full meal during the night shift. (Conditional recommendation, low certainty
evidence)

The TF identified 4 RCTs studies for not eating or only eating a snack during the night shift in which the pooled
estimates demonstrated a potentially clinically meaningful improvement in excessive sleepiness and accident risk
along with a clinically meaningful improvement in cognitive performance on the PVT compared to eating a meal
during the night shift. Other cognitive performance outcomes were also improved by not eating or only eating a
snack on the night shift, when compared to eating a full meal on the night shift, but clinically meaningful thresholds
were not set by the TF . The potentially clinically meaningful decreases in accident risk on a driving simulator and
clinically meaningful decrease in lapses of attention on the PVT were seen in studies of healthy adults tested in the
laboratory and this drove the TF’s judgment of small benefits. Findings for not eating or only eating a snack on
the night shift demonstrate low certainty of evidence for decreases in excessive sleepiness and improvements in
cognitive performance, and very low certainty of evidence for decreases in accident risk compared to eating a full
meal during the night shift.

The overall certainty of evidence was low. The certainty of evidence was downgraded due to inconsistency,
indirectness, and imprecision. There was an increase in reports of hunger and stomach upset in the group that did
not eat at night, particularly on the first night of the intervention, otherwise no significant adverse events were
noted.

The TF determined that for most individuals the benefits of not eating or only eating a snack during the night shift
outweighed any risks or undesirable effects. However, special consideration would be needed for individuals in
which extended fasting may be contraindicated, for example in those individuals with type-I diabetes.

Recommendation 7: In adults with SWD with excessive sleepiness, the AASM suggests the combination of
caffeine and bright light over the combination of no caffeine and no bright light. (Conditional

recommendation, very low certainty evidence)

Remark: Caffeine intake close to bedtime can disrupt sleep onset and quality, which may exacerbate symptoms of
shift work disorder.
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The TF identified 2 RCTs for the combination of caffeine and bright light compared to no treatment during the
night shift in which the pooled estimates demonstrated potentially clinically meaningful improvements in excessive
sleepiness and improvement in cognitive performance on the PVT. Other cognitive performance outcomes were
also improved by the combination of caffeine and bright light during the night shift, but clinically meaningful
thresholds were not set by the TF. A potentially clinically meaningful reduction in self-reported sleepiness on the
Stanford Sleepiness Scale (SSS) and a potentially clinically meaningful increase in sleep latency on the MWT,
indicating an increase in objective levels of alertness were seen in studies of healthy adults tested in the laboratory,
and this drove the TF’s judgment of small benefits. Findings for the combination of caffeine and bright light during
the night shift demonstrate very low to low certainty of evidence for decreases in excessive sleepiness and very
low certainty of evidence for increases in cognitive performance compared to no caffeine and no bright light.

The overall certainty of the evidence was very low due to the risk of bias, indirectness and imprecision. Potential
desirable effects are likely small. Potential undesirable effects include disturbed sleep following caffeine use too
close to daytime sleep, in addition to the previously noted common side effects of caffeine, including palpitations,
tremor, agitation and gastrointestinal upset. Bright light may cause headaches and eye strain in susceptible
individuals. The TF determined there is probably no important uncertainty or variability in the value placed on
reducing sleepiness and improving cognitive performance. Resources required overall are negligible. However,
implementation of the bright light component of the intervention may be limited by work environment and
employer acceptance. Overall, the intervention probably has no impact on equity, is probably acceptable to key
interest holders, and is probably feasible to implement.

Recommendation 8: In adults with SWD with excessive sleepiness, the AASM suggests the combination of
taking a nap and caffeine over the combination of no nap and no caffeine prior to the night shift.
(Conditional recommendation, very low certainty evidence)

The TF identified a single RCT with two experimental conditions (lab and field) combining a nap and caffeine
prior to the night shift, compared to no treatment, in which the estimates demonstrated potentially clinically
meaningful decreases in excessive sleepiness and improvement in cognitive performance on the PVT. Other
cognitive performance outcomes were also improved by the combination of taking a nap and caffeine prior to the
night shift, but a clinically meaningful threshold was not set by the TF. The potentially clinically meaningful
reduction in subjective sleepiness on the KSS, a potentially clinically meaningful increase in sleep latency on the
MWT, indicating an increase in objective levels of alertness, and the potentially clinically meaningful decrease in
lapses of attention on the PVT were seen in a study of healthy adults in the laboratory and a field study of shift
workers, and this drove the TF’s judgment of moderate benefits. Findings for the combination of taking a nap and
caffeine prior to the night shift demonstrate very low certainty of evidence for decreases in excessive sleepiness
and improvements in cognitive performance compared to no nap and no caffeine.

The overall certainty of evidence was very low due to risk of bias, indirectness, and imprecision. Potential desirable
effects are likely moderate. Potential undesirable effects include disturbed sleep following caffeine too close to
daytime sleep in addition to the previously noted common side effects of caffeine, including palpitation, tremor,
agitation and gastrointestinal upset; severity of this varies by timing and dose of caffeine administration and
between individuals. Taking a nap and caffeine are widely accessible and thus an acceptable intervention for most,
however obligations prior to a shift and lack of time to nap prior to a shift may limit feasibility. There is probably
no impact on equity.
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Symptoms of sleep disturbance/insomnia

Recommendation 9: In adults with SWD with daytime sleep disturbance/insomnia, the AASM suggests the
use of CBT-I over no CBT-I. (Conditional recommendation, very low certainty evidence)

The TF identified 1 RCT and 3 non-RCT studies for in-person, self-directed, and group-based cognitive-behavioral
therapy for insomnia (CBT-I) to improve daytime sleep in which the pooled estimates demonstrated improved
sleep quality, but clinically meaningful thresholds were not set by the TF for the sleep quality outcomes assessed.
Findings for CBT-I demonstrate very low certainty of evidence for improvements in daytime sleep quality
compared to no CBT-1.

The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. It should be noted
that CBT-I is a therapy developed and validated for the treatment of chronic insomnia. The CBT-I protocols
described in these studies were modified to treat shift workers.

Adverse effects were not reported. The TF noted that potential undesirable effects may include a short-term
reduction in total sleep time due to sleep restriction. Access to treatment may be limited due to an insufficient
number of trained providers, financial constraints, access to and ability to use self-directed programs, and time
needed to complete a full course of treatment. Some patients may not wish to invest the time, cost, and effort
needed for effective treatment; however, patients desiring improvement of insomnia without medication may find
this acceptable. Overall, the TF decided that most patients would prefer CBT-I over no treatment for SWD
occurring with insomnia.

Recommendation 10: In adults with SWD with daytime sleep disturbance/insomnia following the night shift,
the AASM suggests the use of melatonin over no melatonin. (Conditional recommendation, very low
certainty evidence)

The TF identified 10 RCTs for the use of melatonin for improving daytime sleep following the night shift in which
the pooled estimates demonstrated improved sleep quality, but clinically meaningful thresholds were not set by
the TF for the sleep quality outcomes assessed. Pooled estimates also demonstrated a potentially clinically
meaningful improvement in important outcomes of self-reported and objectively measured sleep duration.
Findings for melatonin demonstrate very low certainty of evidence for improvements in daytime sleep quality and
decreases in excessive sleepiness compared to placebo.

The overall certainty of evidence was low due to indirectness, imprecision, and risk of bias. The TF judged the
beneficial effects of melatonin for sleep after a night shift to be small. Undesirable effects of melatonin were judged
to be trivial and include headaches, dizziness, nausea, and drowsiness. The TF deemed that melatonin would be
feasible and acceptable for most shift workers and did not find any impact on equity and found negligible costs
and savings.

Recommendation 11: In adults with SWD with sleep disturbance/insomnia, when transitioning from

daytime to nighttime sleep, the AASM suggests the use of melatonin over no melatonin for night sleep
following shift work. (Conditional recommendation, low certainty evidence)
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The TF identified 3 RCTs for the use of melatonin to improve nighttime sleep during the transition from daytime
to nighttime sleep in which the pooled estimates demonstrated potentially clinically meaningful improvements in
important outcomes of increased self-reported and objectively measured sleep duration and a clinically meaningful
decrease in sleep latency. Findings for melatonin demonstrate low to moderate certainty of evidence for
improvements in nighttime sleep quality when transitioning from daytime to nighttime sleep compared to placebo.

The overall certainty of evidence was low due to imprecision and indirectness. The TF judged the beneficial effects
of melatonin for transitioning to nighttime sleep after daytime sleep to be small. Undesirable effects of melatonin
were judged to be trivial and include headaches, dizziness, nausea, and drowsiness. The TF deemed that melatonin
would be feasible and acceptable for most shift workers and did not find any impact on equity and found negligible
costs and savings.

Recommendation 12: In adults with SWD who have difficulty taking a nap prior to the first night shift, the
AASM suggests the use of melatonin over no melatonin prior to the nap. (Conditional recommendation,
very low certainty evidence)

Remarks: Melatonin may temporarily increase sleepiness, decrease cognitive performance, and increase accident
risk. Allowing adequate time for resolution of sleepiness prior to driving, returning to work or performing other
safety-sensitive behaviors may be needed to reduce these risks.

The TF identified 4 RCTs for the use of melatonin to improve a nap prior to the first night shift in which the pooled
estimates demonstrated potentially clinically meaningful improvements in important sleep outcomes, including
increases in total sleep time and reductions in wakefulness after sleep onset. In the included RCTs, the timing of
melatonin administration ranged from 30 min to 2 hours prior to a 3-hour or 4-hour sleep opportunity (1 RCT only
examined sleep onset latency), to facilitate napping during the daytime, prior to the night shift. The exact timing
of the implementation at an individual level may vary depending on their work schedule and desired timing of the
nap. Findings for melatonin demonstrate very low certainty of evidence for improvements in daytime nap sleep
prior to the first night shift compared to placebo.

The overall certainty of evidence was very low due to indirectness and imprecision. The TF judged the beneficial
effects of melatonin to improve a nap prior to the first night shift to be small. Undesirable effects of melatonin
were judged to be trivial and include headaches, dizziness, nausea, and drowsiness. Caution should be exercised
when using melatonin prior to a nap to allow adequate time for resolution of sleepiness prior to engaging in safety-
sensitive behaviors. The TF found that melatonin would be feasible and acceptable for most shift workers and did
not find any impact on equity and found negligible costs and savings.

Recommendation 13: In adults with SWD with daytime sleep disturbance/insomnia symptoms, the AASM
suggests the use of ramelteon and other melatonin receptor agonists over no melatonin receptor agonist.
(Conditional recommendation, low certainty evidence)

The TF identified 1 RCT for the use of an 8 mg dose of ramelteon to improve daytime sleep in which the estimates

demonstrated clinically meaningful improvements in important sleep outcomes including a potentially clinically
meaningful decrease in percent wakefulness during sleep time (inverse of sleep efficiency), clinically meaningful
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increases in self-reported sleep duration along with potentially clinically meaningful improvements in objective
sleep duration, and wakefulness after sleep onset. Outcomes were seen in a study of healthy adults tested in the
laboratory and this drove the TF’s judgment of moderate benefits. Findings for ramelteon demonstrate low
certainty of evidence for increases in daytime sleep quality compared to placebo.

The overall certainty of evidence was low due to indirectness and imprecision. The TF determined benefits to be
moderate due to improvements in a number of sleep outcomes. There were no reports of adverse events in the
study reviewed. Undesirable effects of ramelteon reported clinically include dizziness, somnolence and fatigue.
The TF determined that there would probably be no important uncertainty in values and that the balance of
desirable and undesirable effects favors the use of ramelteon. The TF judged that the use of ramelteon would likely
be acceptable and feasible to most patients with SWD.

Recommendation 14: In adults with SWD with daytime sleep disturbance/insomnia symptoms, the AASM
suggests the use of suvorexant and other dual orexin receptor antagonists over no dual orexin receptor
antagonist. (Conditional recommendation, low certainty evidence)

The TF identified 1 RCT for 10 and 20 mg doses of suvorexant to improve daytime sleep in which the estimates
demonstrated improvements in sleep quality, but a clinically meaningful threshold was not set by the TF for the
sleep quality outcome assessed. Estimates also demonstrated clinically meaningful improvements in important
outcomes of self-reported and objectively measured sleep duration and a potentially clinically meaningful
improvement in sleep latency. The 20 mg dose demonstrated a stronger effect compared to the 10 mg dose.
Clinically meaningful increases in self-reported and objective sleep duration were seen in studies of shift workers
with daytime insomnia and this drove the TF’s judgment of moderate benefits. Findings for suvorexant
demonstrate moderate certainty of evidence for increases in daytime sleep quality, moderate certainty of evidence
for increases in total sleep time, and low certainty of evidence for decreases in sleep latency compared to placebo.

The overall certainty of evidence was low due to imprecision and indirectness. There were no adverse events
reported among patients taking suvorexant among the study included in the assessment; however, clinically
suvorexant has been shown to have the undesirable effects of drowsiness, dizziness, headache, unusual dreams,
dry mouth, cough, and diarrhea in other evaluations.’ In addition, a 30 mg dose has not been approved for use due
to increased suicidal ideation'®. The TF determined that there is probably no important uncertainty or variability
in how much people value improvements in sleep quality. Suvorexant is likely to be acceptable and feasible for
many patients. It is widely available but involves moderate costs to patients.

CONDITIONAL Recommendation Against Use

Recommendation 15: In adults with SWD with daytime sleep disturbance/insomnia, the AASM suggests
against the use of triazolam and other benzodiazepines. (Conditional recommendation, very low certainty
evidence)

The TF identified 4 RCTs for triazolam in which pooled estimates demonstrated potentially clinically meaningful
decreases in excessive sleepiness. Pooled estimates also demonstrated potentially clinically meaningful
improvements in important sleep outcomes. There were clinically meaningful increases in self-reported and
objective sleep duration and subsequently a potentially clinically meaningful increase in the latency to sleep on the
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MSLT during simulated nightshifts. Findings for triazolam demonstrate very low certainty of evidence for
improvements in daytime sleep quality and low to moderate certainty of evidence for decreases in excessive
sleepiness compared to placebo.

The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. The TF noted that
potential undesirable effects may include a safety concern with falls, abuse of the medication, dependence on the
medication, and withdrawal symptoms.!! 12 The magnitude of undesirable effects of the medication were determined
to be moderate. The TF concluded that the potential undesirable effects associated with triazolam use outweighed
the beneficial effects shown.

The TF determined that triazolam would not have an impact on health equity and that the costs of the medication
are negligible. The TF concluded that triazolam would probably not be acceptable to key interest holders due to
the shift in clinical practice away from long-term benzodiazepine use.

Circadian Adaptation

Recommendation 16: In adults with SWD seeking circadian adaptation to the night shift, the AASM
suggests the use of bright light over no bright light during the night shift. (Conditional recommendation,
very low certainty)

Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a realistic
goal of treatment and therefore they would not be expected to benefit from this intervention. The majority of
evidence supporting this recommendation came from studies in which individuals reached partial circadian
adaptation to the night shift.

The TF identified 8 RCTs and 3 non-RCTs, laboratory and field-based studies, for bright light during the night
shift for circadian adaptation in which the pooled estimates demonstrated partial or full circadian adaptation to the
night shift. Pooled estimates also demonstrated potentially clinically meaningful decreases in excessive sleepiness
with bright light induced circadian adaptation. There were also clinically meaningful increases in important sleep
outcomes with bright light induced circadian adaptation. A potentially clinically meaningful increase in sleep
latency on the repeated test of sustained wakefulness (RTSW), indicating increases in objective levels of alertness,
was seen in a study of healthy adults in the laboratory, and this drove the TF’s judgment of small benefits. Findings
for circadian adaptation in response to bright light exposure demonstrate very low certainty of evidence for
decreases in excessive sleepiness.

The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable
effects are small. There is no mention of adverse events though undesirable effects may include headache and eye
strain from bright light in susceptible individuals. Resources required are negligible. Overall, the intervention
probably has no impact on equity, acceptability to key interest holders probably varies, and is probably feasible to
implement. Full circadian adaptation may not be a goal for treatment for most shift workers as then they would be
circadian misaligned on days off work. Partial circadian adaptation may be a compromise to full circadian
adaptation.
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Recommendation 17: In adults with SWD seeking circadian adaptation to the night shift, the AASM
suggests the combination of bright light at night and fixed daytime sleep timing over the combination of no
bright light and no fixed sleep timing. (Conditional recommendation, very low certainty evidence)

Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a realistic
goal of treatment and therefore they would not be expected to benefit from this intervention. The evidence
supporting this recommendation came from studies in which individuals reached partial circadian adaptation to
the night shift.

The TF identified 1 RCT for the combination of bright light during the night shift and fixed daytime sleep timing
in a dark environment for circadian adaptation in which the pooled estimates demonstrated partial circadian
adaptation to the night shift. Pooled estimates also demonstrated decreases in excessive sleepiness with the
combination of bright light and fixed sleep timing, but clinically meaningful thresholds were not set by the TF for
excessive sleepiness outcome assessed. The treatment outcomes were seen in a study of healthy adults in the
laboratory, and this drove the TF’s judgment of moderate benefits. Findings for circadian adaptation in response
to bright light exposure and fixed sleep timing demonstrate very low certainty of evidence for decreases in
excessive sleepiness.

The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable
effects of circadian adaptation are likely moderate. Undesirable effects are trivial overall and may include headache
and eye strain related to bright light exposure in those who are susceptible. Resources required are negligible.
Overall, the intervention probably has no impact on equity, is probably acceptable to key interest holders, and is
probably feasible to implement.

Recommendation 18: In adults with SWD seeking circadian adaptation to the night shift, the AASM
suggests the combination of bright light at night, fixed daytime sleep timing, and reduced light-
transmittance glasses in the morning over the combination of no bright light, no fixed sleep timing, and no
reduced light-transmittance glasses. (Conditional recommendation, very low certainty evidence)

Remark 1: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a realistic
goal of treatment and therefore they would not be expected to benefit from this intervention. The evidence
supporting this recommendation came from studies in which individuals reached partial circadian adaptation to
the night shift.

Remark 2: Attention to driving safety is important when wearing reduced-light transmittance glasses.

The TF identified 4 RCTs and 1 non-RCT study for the combination of bright light at night, fixed daytime sleep
timing in a dark environment, and reduced light-transmittance glasses worn in the morning between the end of the
night shift and daytime sleep for circadian adaptation in which the pooled estimates demonstrated partial circadian
adaptation to the night shift. Pooled estimates also demonstrated clinically meaningful improvements in accident
risk and the important outcome of self-reported sleep duration along with a potentially clinically meaningful
improvement in objective sleep duration. The treatment outcomes were seen in studies of healthy adults in the
laboratory, and this drove the TF’s judgment of moderate benefits. Findings for circadian adaptation in response
to bright light exposure, fixed sleep timing, and reduced light-transmittance glasses demonstrate very low certainty
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of evidence for decreases in excessive sleepiness, very low certainty of evidence for improvements in sleep quality,
very low certainty of evidence for accident risk and low certainty of evidence for improvements in cognitive
performance.

The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable
effects are likely moderate . There is no mention of adverse events though undesirable effects may include
headache and eye strain from bright light in those who are susceptible. Driving safety must be assessed when using
reduced light-transmittance glasses. Resources required are negligible. Overall, the intervention probably has no
impact on equity, is probably acceptable to key interest holders, and is probably feasible to implement.

Other considerations for adults with SWD

Recommendation 19: In adults with SWD who are working either an 8-hour or 12-hour night shift, the
AASM does not suggest working one shift duration over the other. (Conditional recommendation, very low
certainty evidence)

Remark: This recommendation does not consider other shift durations, rotation, or the number of consecutive
shifts. This guideline did not look at shifts over 12 hours. The total number of hours worked per week ranged from
36 to 52.

The TF identified 5 non-RCT studies for working 8-hour versus 12-hour shift in which pooled estimates did not
demonstrate differences in excessive sleepiness, sleep quality or cognitive performance between the two shift
durations. Findings did not support one shift duration over the other.

The overall certainty of evidence was very low due to imprecision and indirectness. All studies were observational,
typically comparing performance between two similar sites with different shift schedules, or within a single site
before and after a schedule change. The value and acceptability of an 8-hour shift versus a 12-hour shift is expected
to vary, depending on whether a participant prefers to work more days each week with shorter hours per shift, or
fewer days each week with longer hours per shift. The feasibility of implementation of either intervention is
variable, depending on the required shift coverage needed by the employer.

No Recommendations

The TF used ‘no recommendation’ when there was value in the findings but thought further research and innovation
for this intervention is needed. There was insufficient and inconclusive evidence to make recommendations for the
following: light filtering glasses, planned work schedule, split sleep, and planned naps during the shift.

The evidence is reported in the accompanying systematic review and supplemental materials.*>

DISCUSSION

Shift work disorder can be challenging to manage, requiring individualized treatment recommendations based on
shift schedule and rotation, commute time, non-work demands (e.g., family, social) and patient symptoms. It is not
expected that all guidelines will be applicable for all patients, but instead the clinician can use these guidelines to
craft an individualized treatment plan for each patient.
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Alongside these guidelines, it is imperative to screen more generally for other health conditions that may lead to
sleep symptoms. In particular, sleep disorders such as sleep apnea and restless legs syndrome should be screened
for during the clinical evaluation of a patient with sleep complaints, as this can compound symptoms from shift
work.

In addition to the limitations noted above, within the individual treatment options there are several implementation
considerations to keep in mind, as detailed below.

Patients with Excessive Sleepiness

Medications

The wake-promoting medications armodafinil and modafinil taken 30-60 minutes prior to the night shift are the
only FDA-approved medications to treat excessive sleepiness in patients with SWD. Armodafinil has a longer
duration of effect as compared to modafinil with regards to the clinically meaningful increase in sleep latency on
the multiple sleep latency test. While there do appear to be some concerns with respect to more common side effects
of armodafinil and modafinil, such as headache, nausea and some risk of insomnia/sleep disturbance, the risk of
serious undesirable effects was judged to be low. However safety in pregnancy is not established and avoidance
during pregnancy and breastfeeding is commonly advised. These medications can also reduce the effectiveness of
hormonal birth control; particularly for oral contraceptives and hormonal implants the use of alternate forms of
contraception should be recommended. Future studies are needed to determine the long-term effects of chronic
armodafinil and modafinil use on excessive sleepiness in patients with SWD. In addition, the effects of these wake-
promoting medications on actual accident rates in this population have not been studied. Finally, the impact of these
medications on the long-term morbidity associated with shift work and/or SWD (e.g., cardiometabolic disease,
malignancy) have not been studied.

Caffeine

Further research is needed to better determine the optimal dose and timing of caffeine to improve the symptoms of
excessive daytime sleepiness in individuals with SWD. Important considerations include acute side effects of
caffeine, as well as potential impact on sleep and recovery from shift work schedules. Caffeine has a negative impact
on subsequent sleep, and acceptable proximity to subsequent sleep is not established and likely varies by dosage
and individual. Caffeine within six hours prior to sleep reduces sleep duration and quality'*'* and caffeine appears
to be more disruptive to daytime compared to nighttime sleep'’; whereas caffeine taken near the beginning of the
nightshift appears to have less of an impact on daytime sleep'¢. While caffeine has been documented to increase
sleep latency and reduce total sleep time, there is heterogeneity to this response, with adenosine receptor gene
polymorphisms contributing to susceptibility to sleep disturbance.!” In addition, while not directly evaluated in the
studies included in this guideline, there is some evidence that individuals can develop tolerance to the central and
peripheral effects of caffeine with regular use.'®

Naps

While taking a nap prior to the night shift was found to improve subjective and objective alertness in the small
number of studies included in this guideline, outcomes from studies evaluating naps during the night shift varied
considerably with respect to the number, duration, and timing of naps, and benefits to excessive sleepiness and
driving safety were not consistent across all studies. A potential concern with taking a nap includes the risk of
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sleep inertia occurring immediately after waking which may interfere with alertness during the commute or during
work.!” When making the decision to implement napping, particularly during the night shift, consideration must
be made for whether the individual would have adequate time to recover from any potential sleep inertia prior to
returning to work (e.g., >20 min). °Further strategies to address this are discussed under combination treatments.
Future research is needed to optimize the timing and duration of naps, as well as recovery from naps, to improve
sleepiness, cognition, and safety outcomes for shift workers.

Bright light

Exposure to bright light to acutely improve alertness during shift work schedules is based on the alerting effects
of light on the brain and on other proposed mechanisms including reduction in melatonin levels and increases in
body temperature levels at night. Light exposure treatments that have been tested to acutely increase alertness and
performance at night and reported in the SR vary widely in intensity ranging from 361 lux to 10,000 lux, duration
ranging from 20 minutes to 9 hours of continuous or intermittent exposure, and in spectral composition due to the
light sources used (e.g., fluorescent, LED, broad spectrum and blue-enriched white light). The optimal intensity,
timing, duration (continuous or intermittent), and spectral composition of bright light exposure to acutely improve
alertness at night in patients with SWD and in shift workers is unknown and requires further study. Bright light
was primarily utilized for its acute effects on improving performance. However bright light at night also has phase
shifting properties. It is possible that bright light during the shift could contribute to improved circadian adaptation
and thus improvement in symptoms of SWD over the long term in individuals routinely working a stable nightshift.
However, bright light also suppresses melatonin. Important considerations when implementing bright light include
whether it may or may not be practical in the work environment (e.g., driving) and whether all employees would
benefit from light exposure when working in a group, as it is difficult to limit the light exposure to a single
individual unless individual light emitting glasses are used. Whether there are negative health consequences
associated over the long term with bright light exposure at night is not clear and an area in need of further study.

Meal timing

Interventions targeted at meal timing are based upon the recognition that most shift workers do not fully adapt to
a nocturnal schedule, so their metabolic processes may still be most active during the daytime. In that context,
limiting food intake overnight by either not eating, or only eating a snack, rather than eating a full meal was shown
to be beneficial in terms of alertness, accident reduction and cognitive performance.?! When considering this type
of intervention, it is important to take into account whether the individual is attempting to seek circadian adaptation
with the night shift, in which case this intervention may not be as effective, or may actually cause harm due to
promoting ‘wrong time’ eating. In addition, individual psychological and medical factors related to the ability to
tolerate working while fasting must also be considered. Future research is needed to evaluate whether
implementing specific types of eating schedules in shift workers may have longer term cardiometabolic health
benefits.?!

Combination treatments

The concept behind combination treatments is that they work on different brain/physiological mechanisms and/or
different timings of use to promote alertness during the shift work schedule. The recommendation to combine a
nap with caffeine is based on study conditions that are limited to a nap preceding night shift followed by caffeine
administration. In addition to implementation prior to the shift, caffeine followed by taking a nap might be used
during a shift to improve alertness, and caffeine can reduce the impact of sleep inertia from the nap. No studies
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utilizing this caffeine-nap strategy were eligible for inclusion in this analysis, therefore we cannot comment on the
efficacy of this intervention for shift work and SWD. Similar to other recommendations involving caffeine,
subsequent sleep quality and quantity can be negatively impacted, and this should be taken into consideration when
selecting timing of caffeine administration. The combination of bright light with caffeine is found to be an effective
way of reducing sleepiness and improving performance at night. Future research is also needed to evaluate other
combination treatment strategies such as armodafinil or modafinil combined with bright light or caffeine during
the night shift; as well as the combination of sleep promoting medications during the daytime and wakefulness
promoting strategies during the nightshift and the combination of naps prior to the night shift and wakefulness
promoting strategies beyond caffeine.

Patients with Sleep Disturbance/Insomnia Symptoms

Medications

While triazolam was demonstrated to improve sleep outcomes and daytime sleepiness, there are significant safety
concerns associated with chronic benzodiazepine use, including the risk for falls, abuse of the medication,
dependence on the medication, and withdrawal symptoms. Weighing those risks against any potential benefits that
could come from use of the medication, the task force determined that the potential for harm outweighed the
potential benefits, so did not recommend the use of triazolam for the treatment of SWD. Suvorexant and ramelteon
did not have the same level of safety concerns, so were considered to be appropriate for use in SWD. However, it
is important to keep in mind that many shift workers attempting to sleep during the day may still have other daytime
responsibilities (e.g., childcare) so they may not have a full eight-hour time window that is protected for sleep. In
those cases, the risks of potential residual sedating effects of medication must be weighed against the potential
benefits of improving daytime sleep. Patients should be counseled on the importance of allowing adequate time for
sleep if this intervention is implemented.

Cognitive Behavioral Therapy for Insomnia

CBT-I is considered to be the gold-standard treatment for chronic insomnia, a condition of chronic difficulty getting
to sleep or staying asleep. Shift workers may experience insomnia symptoms due to a misalignment of their work
hours with their circadian rhythm, but in some cases may also have chronic insomnia.

When recommending CBT-I for shift workers, there are several important considerations. First, at baseline there is
a shortage of CBT-I providers, with further potential access limitations due to the atypical work schedules of many
shift workers. Second, it should be noted that all of the studies reviewed for these guidelines included some form
of modification of the CBT-I protocol tailored for shift workers, which not all CBT-I providers may be familiar
with or trained to implement. For example, Jarnefelt et al's** ?* adapted CBT-I version specifically tailored sleep
hygiene recommendations to shift work, such as scheduling sleep, wake, meals, and exercise appropriately around
work shifts, avoiding light and noise exposure during sleep periods, and gaining social support from family
members. Lee et al** also used a version of CBT-I that was tailored to shift workers; modifications were not
specifically detailed. Peter et al*> modified their protocol for shift workers to report daytime sleep, and their
outpatient protocol included bright light treatment between two of the sessions. Future research on this topic should

focus on evaluating the effectiveness of specific CBT-I adaptations for treating insomnia symptoms in shift workers.

Melatonin
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As with most other treatments studied for SWD, there is significant variability in the dose and timing of melatonin
administration relative to daytime sleep with doses in the studies included for this analysis ranging from 0.1-40 mg
taken prior to a daytime sleep opportunity. In part this comes from the dual role that melatonin can play, having
both sleep promoting and phase resetting effects, depending on the dose and time at which it is received. In addition,
it should be noted that there may be significant variability in the amount of melatonin present in over the counter
supplements, with at least findings from one study demonstrating actual melatonin levels ranging from —83% to
+478% of the labeled content.?® Chewable and capsule formulations tended to exhibit the greatest variability. These
factors should be taken into account when determining the overall efficacy of treatment with melatonin.

Patients Seeking Circadian Adaptation

Most individuals working nights do not align or entrain their circadian rhythm to night shift work?’; studies show
variation among shift workers’ phase with many remaining aligned with nighttime sleep. This circadian
misalignment leads to shorter sleep duration and less refreshing sleep, as well as eating and being active during the
biological night when the body is not prepared, which may contribute to the long-term health effects associated
with shift work including increased rates of cardiovascular disease, obesity, and malignancy. Partial alignment with
the night shift, compared to no alignment, has been shown to provide benefit to performance, alertness and mood.?®
As most shift workers return to nighttime sleep on days off, partial alignment is a reasonable goal and is expected
to improve both insomnia and neurocognitive symptoms associated with shift work.

Combination treatments

Combination treatments utilize timed bright light + reduced light transmittance glasses + fixed sleep timing or bright
light + fixed sleep timing to target circadian adaptation, i.e., assisting the patient’s intrinsic rhythm to better align
with the required shift work schedule. As a result, the intervention targets and is most effective for those working
routine night shifts, and not individuals doing occasional shift work or rotating shifts. Implementation details vary
between studies. Bright light was administered 40 minutes prior to the night shifts and in the first hour of typical
sleep before starting night shift, or intermittently throughout the night shift. Light strength varied from 2500 to 5500
Lux or “full spectrum bright light via portable lamps”.?° Fixed sleep timing included a dark sleep environment and
sleep mask, occurring within 90-120 minutes of the shift ending, and lasting 7-8 hours. Studies with reduced light
transmittance glasses utilized these to minimize light during the morning commute home, requiring use from the
end of the shift until the sleep period. It should be noted that there may be potential risks to wearing reduced light
transmittance glasses while driving, due to concerns about decreased alertness. Future research is needed to assess
whether treatments targeting circadian adaptation improve the long-term health concerns such as cardiovascular
disease, obesity, and malignancy associated with shift work.

Other Considerations

When considering shift duration, the task force did not seek to commethe effnt on overall shift duration
recommendations, as this was addressed in a separate paper.>® For this guideline, we limited our analyses to studies
looking at shifts of 12 hours or shorter. Within that context, the available data only compared outcomes from 8-
hour shifts to 12-hour shifts and did not demonstrate a difference in outcomes between those specific shift durations.
However, these guidelines are not meant to indicate that only shift durations of 8 or 12 hours are recommended as
other shift durations were not included in the available studies. Many factors need to be taken into account when
considering shift duration, as this will also impact the number of shifts per week, and time off between shifts.
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Data regarding planned work schedules reflecting different distributions and rotations of day, evening and night
shifts over the course of several work weeks was reviewed for these guidelines, however the studies were deemed
to be too heterogeneous to be included in the metanalysis. Studies were primarily field based, often comparing
outcomes across two sites within the same company that followed slightly different scheduling patterns. However,
within that context, each company followed a slightly different rotation schedule in terms of shift duration, number
of days following each shift prior to changing schedule, and number of days off between shifts, so results were not
generalizable.

It should also be noted that overall planning of the timing, duration and rotation of work schedules usually requires
implementation at an employer level and may not be practical or implementable at an individual patient level.

Future Research Needs

A primary challenge encountered in making treatment recommendations for SWD is that while shift work is
common, and many individuals experience symptoms of SWD, very few clinical trials included individuals with a
formal diagnosis of SWD. Current treatment strategies have focused primarily on the short-term symptoms of SWD,
yet there are few studies looking at how to mitigate the long-term health consequences of shift work or circadian
misalignment. In addition, most shift work studies and models focus on individuals working overnight or rotating
shifts. A large segment of the population is required to work early morning shifts, which for most individuals also
meet the criteria of having to work during times one would normally be sleeping, resulting in chronic sleep loss and
morning circadian misalignment. However, research strategies focused on mitigating sleep loss and long-term
health consequences of early morning shift workers are limited. Overall, future research studies should focus on
clearly identifying individuals who are experiencing SWD when studying the impact of interventions. In addition,
more research is needed into interventions that can both target acute symptoms and mitigate long-term health risks.
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