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Introduction: This guideline establishes recommendations for the treatment of shift work disorder (SWD). 6 
Methods: The American Academy of Sleep Medicine (AASM) commissioned a task force of experts in sleep and 7 
circadian medicine to develop recommendations and assign strengths based on a systematic review of the literature 8 
and an assessment of the evidence using the GRADE process. The task force summarized the relevant literature and 9 
the quality of evidence, the balance of benefits and harms, patient values and preferences, and resource use 10 
considerations supporting the recommendations. The AASM Board of Directors approved the final 11 
recommendations. 12 
Recommendations: The following recommendations are intended as a guide for clinicians in choosing specific 13 
treatment(s) for symptoms of excessive sleepiness and/or insomnia, and for circadian adaptation in adults with 14 
SWD. Each recommendation statement is assigned a strength (e.g., “Strong” or “Conditional”). For SWD, there 15 
were only “conditional” recommendations for or against (i.e., “We suggest…”) and those requiring the clinician to 16 
use clinical knowledge and experience and consider the individual patient’s values and preferences to determine 17 
the best course of action. Interventions in recommendation statements were compared to no treatment. 18 

Adults with SWD with symptoms of excessive sleepiness: 19 

1. In adults with SWD with excessive sleepiness, the AASM suggests the use of armodafinil or modafinil 20 
over no armodafinil or modafinil (Conditional recommendation, moderate certainty evidence). 21 

2. In adults with SWD with excessive sleepiness, the AASM suggests the use of bright light over no bright 22 
light during the night shift (Conditional recommendation, very low certainty evidence). 23 
Remark: Individuals with SWD who exhibit insomnia and daytime function impairments may also benefit 24 
from using bright light during their night shift.  25 

3. In adults with SWD with excessive sleepiness, the AASM suggests the use of caffeine over no caffeine 26 
(Conditional recommendation, very low certainty evidence).  27 
Remark: Caffeine intake close to bedtime can disrupt sleep onset and quality, which may exacerbate 28 
symptoms of shift work disorder.  29 

4. In adults with SWD with excessive sleepiness, the AASM suggests the use of a clockwise rotating shift 30 
schedule over a counterclockwise rotating shift schedule (Conditional recommendation, very low certainty 31 
evidence). 32 

5. In adults with SWD with excessive sleepiness, the AASM suggests taking a nap over no nap prior to the 33 
night shift (Conditional recommendation, very low certainty evidence). 34 
Remarks: Sleep inertia occurring soon after the nap may temporarily increase sleepiness, decrease 35 
cognitive performance, and increase accident risk. Allowing adequate time for resolution of sleep inertia 36 
prior to driving or performing other safety-sensitive behaviors may be needed to reduce these risks. 37 

6. In adults with SWD with excessive sleepiness, the AASM suggests not eating or eating a snack rather than 38 
eating a full meal during the night shift (Conditional recommendation, low certainty evidence).  39 

7. In adults with SWD with excessive sleepiness, the AASM suggests the combination of caffeine and bright 40 
light over the combination of no caffeine and no bright light (Conditional recommendation, very low 41 
certainty evidence).  42 
Remark: Caffeine intake close to bedtime can disrupt sleep onset and quality, which may exacerbate 43 
symptoms of shift work disorder.  44 
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8. In adults with SWD with excessive sleepiness, the AASM suggests the combination of taking a nap and 45 
caffeine over the combination of no nap and no caffeine prior to the night shift (Conditional 46 
recommendation, very low certainty evidence). 47 

9. In adults with SWD who are working either an 8-hour or 12-hour shift, the AASM does not suggest 48 
working one shift duration over the other (Conditional recommendation, very low certainty evidence).  49 
Remark: This recommendation does not consider other shift durations, rotation, or the number of 50 
consecutive shifts. This guideline did not look at shifts over 12 hours. The total number of hours worked 51 
per week ranged from 36 to 52. 52 
 53 

Adults with SWD with sleep disturbance/insomnia: 54 

10. In adults with SWD with daytime sleep disturbance/insomnia the AASM suggests the use of CBT-I over 55 
no CBT-I (Conditional recommendation, very low certainty evidence). 56 

11. In adults with SWD with daytime sleep disturbance/insomnia following the night shift, the AASM suggests 57 
the use of melatonin over no melatonin (Conditional recommendation, very low certainty evidence). 58 

12. In adults with SWD with sleep disturbance/insomnia, when transitioning from daytime to nighttime sleep, 59 
the AASM suggests the use of melatonin over no melatonin for night sleep following shift work 60 
(Conditional recommendation, low certainty evidence). 61 

13. In adults with SWD who desire to take a nap prior to the first night shift, the AASM suggests the use of 62 
melatonin over no melatonin prior to the nap (Conditional recommendation, very low certainty evidence). 63 
Remarks: Melatonin may temporarily increase sleepiness, decrease cognitive performance, and increase 64 
accident risk. Allowing adequate time for resolution of sleepiness prior to driving, returning to work or 65 
performing other safety-sensitive behaviors may be needed to reduce these risks. 66 

14. In adults with SWD with daytime sleep disturbance/insomnia, the AASM suggests the use of ramelteon 67 
and other melatonin receptor agonists over no ramelteon (Conditional recommendation, low certainty 68 
evidence). 69 

15. In adults with SWD with daytime sleep disturbance/insomnia, the AASM suggests the use of suvorexant 70 
and other dual orexin receptor antagonists over no suvorexant (Conditional recommendation, low certainty 71 
evidence).  72 

16. In adults with SWD with daytime sleep disturbance/insomnia, the AASM suggests against the use of 73 
triazolam and other benzodiazepines (conditional recommendation, very low certainty evidence). 74 
 75 

Adults with SWD seeking circadian adaptation 76 

17. In adults with SWD seeking circadian adaptation to the night shift, the AASM suggests the use of bright 77 
light over no bright light during the night shift (Conditional recommendation, very low certainty).  78 
Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a 79 
realistic goal of treatment and therefore they would not be expected to benefit from this intervention. The 80 
evidence supporting this recommendation came from studies in which individuals reached partial 81 
circadian adaptation to the night shift. 82 

18. In adults with SWD seeking circadian adaptation to the night shift, the AASM suggests the combination 83 
of bright light at night and fixed daytime sleep timing over the combination of no bright light and no fixed 84 
sleep timing (Conditional recommendation, very low certainty evidence).  85 
Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a 86 
realistic goal of treatment and therefore they would not be expected to benefit from this intervention. The 87 
evidence supporting this recommendation came from studies in which individuals reached partial 88 
circadian adaptation to the night shift. 89 

19. In adults with SWD seeking circadian adaptation to the night shift, the AASM suggests the combination 90 
of bright light at night, fixed daytime sleep timing, and reduced-light-transmittance glasses in the morning 91 
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over the combination of no bright light, no fixed sleep timing, and no reduced-light-transmittance glasses 92 
(Conditional recommendation, very low certainty evidence). 93 
Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a 94 
realistic goal of treatment and therefore they would not be expected to benefit from this intervention. The 95 
evidence supporting this recommendation came from studies in which individuals reached partial 96 
circadian adaptation to the night shift.  97 

INTRODUCTION 98 

This clinical practice guideline is intended to update the previously published American Academy of Sleep 99 
Medicine (AASM) guidelines on the treatment of shift work disorder (SWD)1 and reflects the current 100 
recommendations of the AASM.  SWD results when individuals are required to follow a work schedule that 101 
routinely overlaps with their usual sleep timing, for a period of at least 3 months. Patients with SWD may present 102 
with symptoms of excessive sleepiness and/or with sleep disturbance/insomnia, which are often caused by 103 
misalignment between the endogenous circadian system and the required shift work schedule, although the 104 
pathophysiology of SWD is incompletely understood. Of note, not all individuals who are shift workers develop 105 
symptoms of SWD. Shift work disorder is present in ~27% (95% confidence interval = 21-33%) of adult shift 106 
workers. 2 It should also be noted that the circadian rhythms of the majority of shift workers do not adapt to shift 107 
work schedules and circadian adaptation to the shift work schedule is not a common goal of treatment for patients 108 
with SWD. As such the majority of the recommendations provided in this guideline will focus on the management 109 
of excessive sleepiness or sleep disturbance/insomnia symptoms, rather than on circadian adaptation. 110 
 111 
Exposure to shift work is recognized to increase risk for numerous poor health outcomes, including poor quality of 112 
life, unwanted weight gain, cardiometabolic disorders, neurological disorders, mood disorders, and malignancy. It 113 
should be noted that while the ultimate treatment goal will be to also mitigate these long-term health outcomes in 114 
shift workers, studies to date primarily look at the outcomes of symptom management. As the longer-term health 115 
impacts of interventions for SWD were not evaluated in the studies reviewed for this guideline, we are only able to 116 
address the efficacy of interventions in the context of more immediate symptom management. 117 
 118 
This guideline, in conjunction with the accompanying systematic review 3, provides a comprehensive update of the 119 
available evidence and a synthesis of clinical practice recommendations for the treatment of symptoms of excessive 120 
sleepiness and/or insomnia, and for circadian adaptation in adults with SWD.  Evidence for the recommendations 121 
is based largely on laboratory studies of simulated shift work in healthy adults and from real life field studies of 122 
shift workers who were not formally diagnosed with SWD, as well as from a small number of randomized, 123 
multicenter clinical trials in patients with SWD. It is intended to optimize patient-centric care by broadly informing 124 
clinicians who care for patients with SWD. The order of the recommendations is not intended to convey 125 
prioritization but is listed in alphabetical order for each of the targeted treatment categories: symptoms of excessive 126 
sleepiness, sleep disturbance/insomnia, and for circadian adaptation. 127 
 128 
Clinical practice recommendations reflect those interventions for which there was sufficient evidence to make a 129 
recommendation. The absence of a particular intervention in this clinical practice guideline should not be interpreted 130 
as a statement against its clinical use. Interventions for which literature was reviewed but it was determined that 131 
insufficient evidence existed to make recommendations are discussed in the systematic review. “Insufficient 132 
evidence” to determine the effectiveness of a particular intervention does not mean that the intervention does not 133 
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work, but that evidence is lacking to guide decision-making. Additional research is needed to determine the 134 
effectiveness of the intervention and thus reflects a knowledge gap and future direction for research.  135 

METHODS 136 

The AASM commissioned a task force (TF) of sleep and circadian medicine researchers and clinicians with 137 
expertise in circadian rhythm disorders and shift work, and the treatment of shiftwork disorder (SWD). The TF was 138 
required to disclose all potential conflicts of interest (COI), per the AASM’s COI policy, prior to being appointed 139 
to the TF and throughout the research and writing of these documents. In accordance with the AASM’s conflicts of 140 
interest policy, TF members with a Level 1 conflict were not allowed to participate. TF members with a Level 2 141 
conflict were required to recuse themselves from any related discussion or writing responsibilities. All relevant 142 
conflicts of interest are listed in the Disclosures section. 143 
 144 
The TF conducted a systematic review of the published scientific literature, focusing on patient-oriented, clinically 145 
relevant outcomes. The key terms, search limits, and inclusion/exclusion criteria specified by the TF are detailed in 146 
the supplemental material of the accompanying systematic review 3. This guideline focuses on the following critical 147 
outcomes: excessive sleepiness/alertness, accident risk, sleep quality, and cognitive performance/work 148 
performance. When there was not a clinically meaningful difference between the intervention and the comparator 149 
on the critical outcomes, decisions were informed by the important outcomes including circadian alignment, quality 150 
of life, mental health, sleep outcomes other than quality (sleep latency, total sleep time, sleep efficiency, 151 
wakefulness after sleep onset), as well as disease severity. It should be noted that for all data presented, due to the 152 
limited evidence investigating the use of these interventions in patients with SWD, the TF included evidence from 153 
individuals without a diagnosis of SWD. The studies were grouped into three separate categories based on the 154 
participants: patients with SWD, shift workers without a formal diagnosis of SWD, and healthy individuals who 155 
did not participate in shift work and were put in a lab simulated setting. The totality of this evidence was used in 156 
the evidence-to-decision-making framework outlined in the accompanying systematic review 3.  157 
 158 
The purpose of the review was to determine whether the interventions provided clinically meaningful improvements 159 
in the relevant outcomes in comparison to no treatment. The clinical practice recommendations were then developed 160 
according to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) process. The 161 
TF assessed the following four components to determine the direction and strength of a recommendation: certainty 162 
of evidence, balance of beneficial and harmful effects, patient values and preferences, and resource use. When 163 
determining the certainty of evidence, the TF considered the overall risk of bias (randomization, blinding, allocation 164 
concealment, selective reporting), imprecision (95% confidence interval crosses the clinically meaningful threshold 165 
or the null, and/or sample size < 200 participants), inconsistency (I2 ≥ 50%), indirectness (study population vs target 166 
patient population). Details of these assessments can be found in the accompanying systematic review3. Taking 167 
these major factors into consideration, each recommendation statement was assigned a strength (“Strong” or 168 
“Conditional”). Additional information is provided in the form of “Remarks” immediately following the 169 
recommendation statements, when deemed necessary by the TF. Remarks are based on the evidence evaluated 170 
during the systematic review and are intended to provide context for the recommendations and to guide clinicians 171 
in the implementation of the recommendations in daily practice. 172 
 173 
The recommendations in this guideline define principles of practice that should meet the needs of most patients in 174 
most situations. A “Strong” recommendation is one that clinicians should follow for almost all patients (i.e., 175 
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something that might qualify as a Quality Measure). A “Conditional” recommendation reflects a lower degree of 176 
certainty in the appropriateness of the patient-care strategy for all patients. It requires that the clinician use clinical 177 
knowledge and experience and strongly considers the individual patient’s values and preferences to determine the 178 
best course of action. The ultimate judgment regarding any specific care must be made by the treating clinician and 179 
the patient, taking into consideration the individual circumstances of the patient, available treatment options, and 180 
resources. The AASM expects this guideline to have an impact on professional behavior, patient outcomes, and—181 
possibly—health care costs. This clinical practice guideline reflects the state of knowledge at the time of publication 182 
and will be reviewed and updated as new information becomes available. 183 

RECOMMENDATIONS 184 

The following clinical practice recommendations are based on a systematic review and evaluation of evidence using 185 
the GRADE process. The implications of the strength of recommendations for guideline users are summarized in 186 
Table 1. Remarks are provided to guide clinicians in the implementation of these recommendations.  187 

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

User 
Strong Recommendations 
“We recommend…” 

Conditional Recommendations 
“We suggest…” 

Clinicians 

Almost all patients should be 
offered the recommended course 
of action. Adherence to this 
recommendation could be used as 
a quality criterion or performance 
indicator. 

Most patients should be offered the suggested course of 
action; however, different choices may be appropriate for 
different patients. The clinician must help each patient 
determine if the suggested course of action is clinically 
appropriate and consistent with their values and 
preferences. 

Patients 

Almost all patients should be 
offered the recommended course 
of action, although a small 
proportion of patients would not 
choose it. 

Most patients should be offered the suggested course of 
action, though some may not choose it. Different choices 
may be appropriate for different patients. The patient 
should work with their clinician to determine if the 
suggested course of action is clinically appropriate and 
consistent with their values and preferences. 

Policy Makers 

The recommended course of 
action can be adopted as policy 
for most situations. Adherence to 
the recommended course of 
action could be used as a quality 
criterion or performance 
indicator. 

The ultimate judgment regarding the suitability of the 
suggested course of action must be made by the clinician 
and patient together, based on what is best for the patient. 
This decision-making flexibility should be accounted for 
when establishing policies. 

 

TABLE 2 – Summary of Recommended Interventions  

ADULTS WITH SWD 
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Intervention 
Strength of 

recommendation 
Overall Certainty of Evidence 

 

Patients with symptoms of excessive sleepiness 

Armodafinil Conditional for ⨁⨁⨁◯ 

Modafinil Conditional for ⨁⨁⨁◯ 

Bright light during the night shift Conditional for ⨁◯◯◯  

Caffeine prior to or during the night shift Conditional for ⨁◯◯◯  

Clockwise rotating shift schedule Conditional for ⨁◯◯◯  

Nap prior to the first night shift Conditional for  ⨁◯◯◯  

Not eating or eating a snack during the night 
shift 

Conditional for ⨁⨁◯◯  

Bright light and caffeine during the night shift Conditional for ⨁◯◯◯  

Nap and caffeine prior to the night shift Conditional for ⨁◯◯◯  

8-hour shift or 12-hour shift1 Conditional for ⨁◯◯◯  
Patients with symptoms of insomnia 

CBT-I Conditional for ⨁◯◯◯  

Melatonin for day sleep after the night shift Conditional for ⨁◯◯◯  
Melatonin for night sleep following night shift 
work 

Conditional for ⨁⨁◯◯  

Melatonin prior to a nap prior to the night 
shift 

Conditional for ⨁⨁◯◯  

Ramelteon and other melatonin receptor 
agonists for daytime sleep 

Conditional for ⨁⨁◯◯  

Suvorexant and other dual orexin receptor 
antagonists for daytime sleep 

Conditional for ⨁⨁◯◯  

Triazolam and other benzodiazepines for 
daytime sleep 

Conditional against ⨁◯◯◯  

Patients addressing circadian adaptation 

Bright light during the night shift Conditional for ⨁◯◯◯  
Bright light during the night shift and fixed 
sleep timing 

Conditional for ⨁◯◯◯  

Bright light during the night shift, fixed 
daytime sleep timing, and reduced light-
transmittance glasses in the morning 

Conditional for ⨁◯◯◯  

GRADE certainty of evidence: Very low ⨁◯◯◯; Low ⨁⨁◯◯; Moderate ⨁⨁⨁◯ 

1There was no evidence to favor 8-hour vs. 12-hour shift length  
 
 
 

 188 
Adults with Shift Work Disorder 189 

Recommendations with sufficient evidence for specific interventions for the treatment of adults with SWD are 190 
presented below. Remarks are provided to guide clinicians in the implementation of these recommendations.  191 

CONDITIONAL Recommendations For Use  192 
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Symptoms of excessive sleepiness 193 

 194 
Recommendation 1: In adults with SWD with excessive sleepiness, the AASM suggests the use of 195 
armodafinil or modafinil over no armodafinil or modafinil. (Conditional recommendation, moderate 196 
certainty evidence) 197 
 198 
The TF identified 5 RCTs and 2 observational studies for armodafinil in which the pooled estimates demonstrated 199 
clinically meaningful decreases in excessive sleepiness and accident risk. Performance on cognitive outcomes was 200 
also improved by armodafinil, but clinically meaningful thresholds were not set by the TF for these performance 201 
outcomes assessed. The TF’s judgement of moderate benefits was driven by the clinically meaningful increase in 202 
sleep latency on the multiple sleep latency test (MSLT), indicating a decrease in objective levels of sleepiness, 203 
decrease in self-reported sleepiness on the Karolinska Sleepiness Scale (KSS), and a decrease in clinician-rated 204 
sleepiness, all in patients with SWD. Findings for armodafinil demonstrate moderate to high certainty of evidence 205 
for decreases in excessive sleepiness, low to moderate certainty of evidence for decreases in accident risk, and 206 
moderate certainty of evidence for increases in cognitive performance.  207 
 208 
The TF identified 3 RCTs for modafinil in which the pooled estimates demonstrated a clinically meaningful 209 
decrease in excessive sleepiness and accident risk and a clinically meaningful increase in cognitive performance 210 
on the psychomotor vigilance task (PVT). Performance on other cognitive outcomes was also improved by 211 
modafinil, but clinically meaningful thresholds were not set by the TF for these outcomes.  clinically meaningful 212 
increase in sleep latency on the MSLT in patients with SWD, indicating a decrease in objective levels of sleepiness,  213 
a potentially clinically meaningful increase in sleep latency on the maintenance of wakefulness test (MWT) in 214 
healthy participants, indicating an increase in objective levels of alertness, a potentially clinically meaningful 215 
decrease in self-reported sleepiness on the KSS in patients with SWD, and clinically meaningful decrease in lapses 216 
of attention on the PVT in patients with SWD drove the TF’s judgment of moderate benefits. Findings for modafinil 217 
demonstrate very low to moderate certainty of evidence for decreases in excessive sleepiness, low to moderate 218 
certainty of evidence for decreases in accident risk, and low certainty of evidence for increases in cognitive 219 
performance.  220 
 221 
Rare, but serious adverse events associated with the use of armodafinil/modafinil have been reported including 222 
suicidal ideation (in a patient on armodafinil with a history of depression), rare cases of serious or life-threatening 223 
rash and multi-organ hypersensitivity reactions. Armodafinil had more adverse events than placebo that resulted 224 
in withdrawal from the study, with headache and nausea being the most common. The undesirable effects for 225 
armodafinil/modafinil are similar, with the most common side effects including headache, nausea, dizziness, sleep 226 
disturbance, and anxiety3, 4. The risk of abuse and/or dependence have also been reported in association with the 227 
use of modafinil/armodafinil3, 4. The TF judged the undesirable effects as small.  228 
 229 
The overall certainty of evidence for armodafinil/modafinil was moderate due to imprecision. 3, 4  The cost of the 230 
medications was considered low. The TF judged the treatment could have a variable effect on health equity; 231 
because those who work shift work may already be disadvantaged, symptom improvements from the use of 232 
armodafinil/modafinil could help them, increasing equity. 3, 4  The intervention was judged to be feasible based on 233 
low generic cost and high availability of these medications. Moreover, there is a long history of successful use in 234 
widely varying populations. 235 
 236 
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Recommendation 2: In adults with SWD with excessive sleepiness, the AASM suggests the use of bright light 237 
over no bright light during the night shift. (Conditional recommendation, very low certainty) 238 
 239 
Remark: Individuals with SWD who exhibit insomnia and daytime function impairments may also benefit from 240 
using bright light during their night shift. 241 
 242 
The TF identified 18 RCTs and 6 observational studies that used various intensities and durations of acute exposure 243 
to bright light during the night shift in which the pooled estimates demonstrated clinically meaningful decreases 244 
in excessive sleepiness and improvement in cognitive performance on the PVT. There were also improvements in 245 
many other cognitive performance measures, but clinically meaningful thresholds were not set by the TF for the 246 
other performance outcomes assessed. A potentially clinically meaningful increase in sleep latency on the 247 
maintenance of wakefulness test (MWT), indicating an increase in objective levels of alertness, and a potentially 248 
clinically meaningful decrease in lapses of attention on the PVT were seen in studies of healthy adults tested in the 249 
laboratory and this drove the TF’s judgment of small benefits. The studies in which cognitive performance was 250 
assessed were nearly split between laboratory and field-based research testing healthy participants or shift workers 251 
with no diagnosis of SWD. Findings for acute exposure to bright light demonstrate very low to low certainty of 252 
evidence for decreases in excessive sleepiness, very low certainty of evidence for decreases in accident risk, and 253 
very low certainty of evidence for increases in cognitive performance. 254 
  255 
The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable 256 
effects are small. There was no mention of adverse events though undesirable effects may include headache and 257 
eye strain from bright light. Resources required are negligible. The intervention is probably feasible to implement, 258 
likely has no impact on equity, and its acceptability to key interest holders most likely varies. 259 
 260 
Recommendation 3: In adults with SWD with excessive sleepiness, the AASM suggests the use of caffeine 261 
over no caffeine. (Conditional recommendation, very low certainty evidence) 262 
 263 
Remarks: Caffeine intake close to bedtime can disrupt sleep onset and quality, which may exacerbate symptoms 264 
of shift work disorder.  265 
 266 
The TF identified 8 RCT studies for varying doses of caffeine either prior to night shift or within the first few 267 
hours of the start of the night shift in which the pooled estimates demonstrated that there may be a clinically 268 
meaningful decrease in excessive sleepiness and an improvement in cognitive performance on the PVT. There 269 
were also improvements in other cognitive performance measures, but clinically meaningful thresholds were not 270 
set by the TF. A potential clinically meaningful increase in sleep latency on the MSLT, indicating a decrease in 271 
objective levels of sleepiness, a potential clinically meaningful decrease in self-reported sleepiness on the 272 
Karolinska Sleepiness Scale (KSS), and a potential clinically meaningful decrease in lapses of attention on the 273 
PVT were seen in studies of healthy adults tested in the laboratory or shift workers with no diagnosis of SWD and 274 
this drove the TF’s judgment of small benefits. Findings for caffeine demonstrate very low to low certainty of 275 
evidence for decreases in excessive sleepiness, and low certainty of evidence for improvements in cognitive 276 
performance. 277 
 278 
The overall certainty of evidence was very low due to indirectness and imprecision. The TF judged the benefits to 279 
be small and the harms to be variable, as there are unknowns about caffeine consumption. The potential benefits 280 
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of caffeine should be evaluated within the context of possible undesirable effects including sleep disruption, as 281 
reported under important outcomes in the systematic review3 In addition, the TF considered the side effects of 282 
palpitations, tremor, agitation and gastrointestinal upset that are frequently reported with caffeine use,5 along with 283 
the potential for caffeine withdrawal symptoms when making these recommendations 6, 7 Caffeine is low in cost 284 
and widely available in different forms, however, there remains a question of optimal dose and timing of caffeine. 285 
Overall, the TF decided that most patients would use caffeine over no treatment for SWD.  286 
 287 
Recommendation 4: In adults with SWD with excessive sleepiness, the AASM suggests the use of a clockwise 288 
rotating shift schedule over a counterclockwise rotating shift schedule. (Conditional recommendation, very 289 
low certainty evidence) 290 
 291 
The TF identified 10 observational planned work schedule studies in which pooled estimates demonstrated 292 
potentially clinically meaningful improvements in excessive sleepiness in those individuals following a clockwise 293 
rotating schedule, when compared to a counterclockwise rotating schedule. Cognitive performance was also 294 
improved by a clockwise rotating schedule, when compared to a counterclockwise rotating schedule, but clinically 295 
meaningful thresholds were not set by the TF for the performance outcomes assessed. A potential clinically 296 
meaningful decreases in self-reported sleepiness on the KSS were seen in observational studies of shift workers 297 
without a diagnosis of SWD and this drove the TF’s judgment of small benefits. Findings for the planned clockwise 298 
rotating work schedule demonstrate very low certainty of evidence for decreases in excessive sleepiness and 299 
improvements in cognitive performance compared to a counterclockwise rotating schedule. 300 
 301 
The overall certainty of evidence was very low due to indirectness and imprecision. All included studies were 302 
observational, and one study allowed participants to select their shift. No adverse effects were reported in any of 303 
the included studies, however rapid shift rotation in either direction may be a challenge for workers to adapt to. It 304 
was noted that the feasibility and resources required for implementing this intervention fall primarily at the level 305 
of the institution in terms of implementing appropriate scheduling and staffing and would be challenging to 306 
implement at the individual level. However, equity could be improved by allowing employees some degree of 307 
choice in terms of which shifts they are scheduled to work.  308 
 309 
Recommendation 5: In adults with SWD with excessive sleepiness, the AASM suggests taking a nap over no 310 
nap prior to the night shift. (Conditional recommendation, very low certainty evidence) 311 
 312 
Remarks: Sleep inertia occurring soon after the nap may temporarily increase sleepiness, decrease cognitive 313 
performance, and increase accident risk. Allowing adequate time for resolution of sleep inertia prior to driving or 314 
performing other safety-sensitive behaviors may be needed to reduce these risks. 315 
 316 
The TF identified 3 studies for taking a nap prior to the night shift in which the pooled estimates demonstrated 317 
potentially clinically meaningful decrease in excessive sleepiness and improvement in cognitive performance on 318 
the PVT. However, performance on other outcomes and daytime sleep quality were not meaningfully improved 319 
by taking a nap prior to the night shift. A potential clinically meaningful increase in sleep latency on the MWT, 320 
indicating an increase in objective levels of alertness, and a potential clinically meaningful decrease in lapses of 321 
attention on the PVT were seen in studies of healthy adults tested in the laboratory and this drove the TF’s judgment 322 
of moderate benefits. Findings for taking a nap prior to the night shift demonstrate very low certainty of evidence 323 
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for decreases in excessive sleepiness and improvements in cognitive performance compared to not taking a nap 324 
prior to the night shift. 325 
  326 
The overall certainty of evidence was very low due to indirectness and imprecision. The included studies 327 
demonstrated variability in the duration and timing of naps, shifts, and outcome measures. Potential undesirable 328 
effects that were not reported in these studies include the risk of sleep inertia occurring soon after naps, which may 329 
incur safety risk for driving, cognitive performance or other activities. Taking a nap is widely accessible and incurs 330 
low cost, and is thus an acceptable intervention for most individuals. However, it does require an appropriate sleep 331 
environment and time for a nap outside the main sleep period.  332 
 333 
Recommendation 6: In adults with SWD with excessive sleepiness, the AASM suggests not eating or eating 334 
a snack rather than eating a full meal during the night shift. (Conditional recommendation, low certainty 335 
evidence) 336 
 337 
The TF identified 4 RCTs studies for not eating or only eating a snack during the night shift in which the pooled 338 
estimates demonstrated a potentially clinically meaningful improvement in excessive sleepiness and cognitive 339 
performance on the PVT and reduction in accident risk versus eating a meal during the night shift. Other cognitive 340 
performance outcomes were also improved by not eating or only eating a snack on the night shift, when compared 341 
to eating a full meal on the night shift, but clinically meaningful thresholds were not set by the TF . The potentially 342 
clinically meaningful decreases in lapses of attention on the PVT and decreases in accident risk on a driving 343 
simulator were seen in studies of healthy adults tested in the laboratory and this drove the TF’s judgment of small 344 
benefits. Findings for not eating or only eating a snack on the night shift demonstrate low certainty of evidence for 345 
decreases in excessive sleepiness and improvements in cognitive performance, and very low certainty of evidence 346 
for decreases in accident risk compared to eating a full meal during the night shift. 347 
 348 
The overall certainty of evidence was low. The certainty of evidence was downgraded due to inconsistency, 349 
indirectness, and imprecision. There was an increase in reports of hunger and stomach upset in the group that did 350 
not eat at night, particularly on the first night of the intervention, otherwise no significant adverse events were 351 
noted.  352 
 353 
The TF determined that for most individuals the benefits of not eating or only eating a snack during the night shift 354 
outweighed any risks or undesirable effects. However, special consideration would be needed for individuals in 355 
which extended fasting may be contraindicated, for example in those individuals with type-I diabetes.  356 
 357 
Recommendation 7: In adults with SWD with excessive sleepiness, the AASM suggests the combination of 358 
caffeine and bright light over the combination of no caffeine and no bright light. (Conditional 359 
recommendation, very low certainty evidence) 360 
 361 
Remark: Caffeine intake close to bedtime can disrupt sleep onset and quality, which may exacerbate symptoms of 362 
shift work disorder.  363 
 364 
The TF identified 2 RCTs for the combination of caffeine and bright light compared to no treatment during the 365 
night shift in which the pooled estimates  demonstrated potentially clinically meaningful improvements in 366 
excessive sleepiness and improvement in cognitive performance on the PVT. Other cognitive performance 367 
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outcomes were also improved by the combination of caffeine and bright light during the night shift, but clinically 368 
meaningful thresholds were not set by the TF. A potentially clinically meaningful reduction in self-reported 369 
sleepiness on the SSS and a potentially clinically meaningful increase in sleep latency on the MWT, indicating an 370 
increase in objective levels of alertness were seen in studies of healthy adults tested in the laboratory, and this 371 
drove the TF’s judgment of small benefits. Findings for the combination of caffeine and bright light during the 372 
night shift demonstrate very low to low certainty of evidence for decreases in excessive sleepiness and very low 373 
certainty of evidence for increases in cognitive performance compared to no caffeine and no bright light.  374 
  375 
The overall certainty of the evidence was very low due to the risk of bias, indirectness and imprecision. Potential 376 
desirable effects are likely small. Potential undesirable effects include disturbed sleep following caffeine use too 377 
close to daytime sleep, in addition to the previously noted common side effects of caffeine, including palpitations, 378 
tremor, agitation and gastrointestinal upset. Bright light may cause headaches and eye strain in susceptible 379 
individuals. The TF determined there is probably no important uncertainty or variability in the value placed on 380 
reducing sleepiness and improving cognitive performance. Resources required overall are negligible. However, 381 
implementation of the bright light component of the intervention may be limited by work environment and 382 
employer acceptance. Overall, the intervention probably has no impact on equity, is probably acceptable to key 383 
interest holders, and is probably feasible to implement. 384 
 385 
Recommendation 8: In adults with SWD with excessive sleepiness, the AASM suggests the combination of 386 
taking a nap and caffeine over the combination of no nap and no caffeine prior to the night shift. 387 
(Conditional recommendation, very low certainty evidence) 388 
 389 
The TF identified a single RCT with two experimental conditions (lab and field) combining a nap and caffeine 390 
prior to the night shift, compared to no treatment, in which the estimates demonstrated potentially clinically 391 
meaningful decreases in excessive sleepiness and improvement in cognitive performance on the PVT. Other 392 
cognitive performance outcomes were also improved by the combination of taking a nap and caffeine prior to the 393 
night shift, but a clinically meaningful threshold was not set by the TF. The potentially clinically meaningful 394 
reduction in subjective sleepiness on the KSS, a potentially clinically meaningful increase in sleep latency on the 395 
MWT, indicating an increase in objective levels of alertness, and the potentially clinically meaningful decrease in 396 
lapses of attention on the PVT were seen in a study of healthy adults in the laboratory and a field study of shift 397 
workers, and this drove the TF’s judgment of moderate benefits. Findings for the combination of taking a nap and 398 
caffeine prior to the night shift demonstrate very low certainty of evidence for decreases in excessive sleepiness 399 
and improvements in cognitive performance compared to no nap and no caffeine.  400 
 401 
The overall certainty of evidence was very low due to risk of bias, indirectness, and imprecision. Potential desirable 402 
effects are likely moderate. Potential undesirable effects include disturbed sleep following caffeine too close to 403 
daytime sleep in addition to the previously noted common side effects of caffeine, including palpitation, tremor, 404 
agitation and gastrointestinal upset; severity of this varies by timing and dose of caffeine administration and 405 
between individuals. Taking a nap and caffeine are widely accessible and thus an acceptable intervention for most, 406 
however obligations prior to a shift and lack of time to nap prior to a shift may limit feasibility. There is probably 407 
no impact on equity. 408 
 409 
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Recommendation 9: In adults with SWD who are working either an 8-hour or 12-hour shift, the AASM does 410 
not suggest working one shift duration over the other. (Conditional recommendation, very low certainty 411 
evidence) 412 
 413 
Remark: This recommendation does not consider other shift durations, rotation, or the number of consecutive 414 
shifts. This guideline did not look at shifts over 12 hours. The total number of hours worked per week ranged from 415 
36 to 52. 416 
 417 
The TF identified 5 non-randomized studies for working 8-hour versus 12-hour shift in which pooled estimates 418 
did not demonstrate differences in excessive sleepiness, sleep quality or cognitive performance between the two 419 
shift durations. Findings did not support one shift duration over the other. 420 
 421 
The overall certainty of evidence was very low due to imprecision and indirectness. All studies were observational, 422 
typically comparing performance between two similar sites with different shift schedules, or within a single site 423 
before and after a schedule change. The value and acceptability of an 8-hour shift versus a 12-hour shift is expected 424 
to vary, depending on whether a participant prefers to work more days each week with shorter hours per shift, or 425 
fewer days each week with longer hours per shift. The feasibility of implementation of either intervention is 426 
variable, depending on the required shift coverage needed by the employer.  427 
 428 
Symptoms of sleep disturbance/insomnia 429 

Recommendation 10: In adults with SWD with daytime sleep disturbance/insomnia, the AASM suggests the 430 
use of CBT-I over no CBT-I. (Conditional recommendation, very low certainty evidence) 431 
 432 
The TF identified 1 RCT and 3 non-RCT studies for in-person, self-directed, and group-based cognitive-behavioral 433 
therapy for insomnia (CBT-I) to improve daytime sleep in which the pooled estimates demonstrated improved 434 
sleep quality, but clinically meaningful thresholds were not set by the TF for the sleep quality outcomes assessed. 435 
Findings for CBT-I demonstrate very low certainty of evidence for improvements in daytime sleep quality 436 
compared to no CBT-I. 437 
 438 
The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. It should be noted 439 
that CBT-I is a therapy developed and validated for the treatment of chronic insomnia. The CBT-I protocols 440 
described in these studies were modified to treat shift workers; details of the protocols and modifications were not 441 
included in the published studies. 442 
 443 
Adverse effects were not reported. The TF noted that potential undesirable effects may include a short-term 444 
reduction in total sleep time due to sleep restriction. Access to treatment may be limited due to an insufficient 445 
number of trained providers, financial constraints, access to and ability to use self-directed programs, and time 446 
needed to complete a full course of treatment. Some patients may not wish to invest the time, cost, and effort 447 
needed for effective treatment; however, patients desiring improvement of insomnia without medication may find 448 
this acceptable. Overall, the TF decided that most patients would prefer CBT-I over no treatment for SWD 449 
occurring with insomnia. 450 
 451 



13 
 

Version: May 2025 

Recommendation 11: In adults with SWD with daytime sleep disturbance/insomnia following the night shift, 452 
the AASM suggests the use of melatonin over no melatonin. (Conditional recommendation, very low 453 
certainty evidence) 454 
 455 
The TF identified 10 RCTs for the use of melatonin for improving daytime sleep following the night shift in which 456 
the pooled estimates demonstrated improved sleep quality, but clinically meaningful thresholds were not set by 457 
the TF for the sleep quality outcomes assessed. Pooled estimates also demonstrated a potentially clinically 458 
meaningful improvement in important outcomes of self-reported and objectively measured sleep duration. 459 
Findings for melatonin demonstrate very low certainty of evidence for improvements in daytime sleep quality and 460 
decreases in excessive sleepiness compared to placebo.  461 
 462 
The overall certainty of evidence was low due to indirectness, imprecision, and risk of bias. The TF judged the 463 
beneficial effects of melatonin for sleep after a night shift to be trivial. Undesirable effects of melatonin were 464 
judged to be trivial and include headaches, dizziness, nausea, and drowsiness. The TF deemed that melatonin 465 
would be feasible and acceptable for most shift workers and did not find any impact on equity and found negligible 466 
costs and savings.  467 
 468 
Recommendation 12: In adults with SWD with sleep disturbance/insomnia, when transitioning from 469 
daytime to nighttime sleep, the AASM suggests the use of melatonin over no melatonin for night sleep 470 
following shift work. (Conditional recommendation, low certainty evidence)  471 
 472 
The TF identified 3 RCTs for the use of melatonin to improve nighttime sleep during the transition from daytime 473 
to nighttime sleep in which the pooled estimates demonstrated potentially clinically meaningful improvements in 474 
important outcomes of increased self-reported and objectively measured sleep duration and a clinically meaningful 475 
decrease in sleep latency. Findings for melatonin demonstrate low to moderate certainty of evidence for 476 
improvements in nighttime sleep quality when transitioning from daytime to nighttime sleep compared to placebo. 477 
  478 
The overall certainty of evidence was low due to imprecision and indirectness. The TF judged the beneficial effects 479 
of melatonin for transitioning to nighttime sleep after daytime sleep to be small. Undesirable effects of melatonin 480 
were judged to be trivial and include headaches, dizziness, nausea, and drowsiness. The TF deemed that melatonin 481 
would be feasible and acceptable for most shift workers and did not find any impact on equity and found negligible 482 
costs and savings. 483 
 484 
Recommendation 13: In adults with SWD who have difficulty taking a nap prior to the first night shift, the 485 
AASM suggests the use of melatonin over no melatonin prior to the nap. (Conditional recommendation, 486 
very low certainty evidence) 487 
 488 
Remarks: Melatonin may temporarily increase sleepiness, decrease cognitive performance, and increase accident 489 
risk. Allowing adequate time for resolution of sleepiness prior to driving, returning to work or performing other 490 
safety-sensitive behaviors may be needed to reduce these risks. 491 
 492 
The TF identified 4 RCTs for the use of melatonin to improve a nap prior to the first night shift in which the pooled 493 
estimates demonstrated potentially clinically meaningful increase in important sleep outcomes, including increases 494 
in total sleep time and a clinically meaningful reduced wakefulness after sleep onset. In the included RCTs, the 495 
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timing of melatonin administration ranged from 30 min to 2 hours prior to a 3-hour or 4-hour sleep opportunity (1 496 
RCT only examined sleep onset latency), to facilitate napping during the daytime, prior to the night shift. The 497 
exact timing of the implementation at an individual level may vary depending on their work schedule and desired 498 
timing of the nap. Findings for melatonin demonstrate very low certainty of evidence for improvements in daytime 499 
nap sleep prior to the first night shift compared to placebo. 500 
 501 
The overall certainty of evidence was very low due to indirectness and imprecision. The TF judged the beneficial 502 
effects of melatonin to improve a nap prior to the first night shift to be small. Undesirable effects of melatonin 503 
were judged to be trivial and include headaches, dizziness, nausea, and drowsiness. Caution should be exercised 504 
when using melatonin to allow adequate time for resolution of sleepiness prior to engaging in safety-sensitive 505 
behaviors. The TF found that melatonin would be feasible and acceptable for most shift workers and did not find 506 
any impact on equity and found negligible costs and savings.  507 
 508 
Recommendation 14: In adults with SWD with daytime sleep disturbance/insomnia symptoms, the AASM 509 
suggests the use of ramelteon and other melatonin receptor agonists over no ramelteon. (Conditional 510 
recommendation, low certainty evidence) 511 
 512 
The TF identified 1 RCT for the use of an 8 mg dose of ramelteon to improve daytime sleep in which the estimates 513 
demonstrated clinically meaningful improvements in important sleep outcomes including a potentially clinically 514 
meaningful decrease in percent wakefulness during sleep time (inverse of sleep efficiency), clinically meaningful 515 
increases in self-reported and objective sleep duration, and potentially clinically meaningful decreases in 516 
wakefulness after sleep onset. Outcomes were seen in a study of healthy adults tested in the laboratory and this 517 
drove the TF’s judgment of moderate benefits. Findings for ramelteon demonstrate low certainty of evidence for 518 
increases in daytime sleep quality compared to placebo.  519 
 520 
The overall certainty of evidence was low due to indirectness and imprecision. The TF determined benefits to be 521 
moderate due to improvements in a number of sleep outcomes. There were no reports of adverse events in the 522 
study reviewed. Undesirable effects of ramelteon reported clinically include dizziness, somnolence and fatigue. 523 
The TF determined that there would probably be no important uncertainty in values and that the balance of 524 
desirable and undesirable effects favors the use of ramelteon. The TF judged that the use of ramelteon would likely 525 
be acceptable and feasible to most patients with SWD. 526 
 527 
Recommendation 15: In adults with SWD with daytime sleep disturbance/insomnia symptoms, the AASM 528 
suggests the use of suvorexant and other dual orexin receptor antagonists over no suvorexant. (Conditional 529 
recommendation, low certainty evidence)  530 
 531 
The TF identified 1 RCT for 10 and 20 mg doses of suvorexant to improve daytime sleep in which the estimates 532 
demonstrated improvements in sleep quality, but a clinically meaningful threshold was not set by the TF for the 533 
sleep quality outcome assessed. Estimates also demonstrated clinically meaningful improvements in important 534 
outcomes of self-reported and objectively measured sleep duration and sleep latency. The 20 mg dose demonstrated 535 
a stronger effect compared to the 10 mg dose. Clinically meaningful increases in self-reported and objective sleep 536 
duration were seen in studies of shift workers with daytime insomnia and this drove the TF’s judgment of moderate 537 
benefits. Findings for suvorexant demonstrate moderate certainty of evidence for increases in daytime sleep 538 
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quality,  moderate certainty of evidence for increases in total sleep time, and low certainty of evidence for decreases 539 
in sleep latency compared to placebo. 540 
 541 
The overall certainty of evidence was low due to imprecision and indirectness. There were no adverse events 542 
reported among patients taking suvorexant among the study included in the assessment; however, clinically 543 
suvorexant has been shown to have the undesirable effects of drowsiness, dizziness, headache, unusual dreams, 544 
dry mouth, cough, and diarrhea in other evaluations.8  In addition, a 30 mg dose has not been approved for use due 545 
to increased suicidal ideation9. The TF determined that there is probably no important uncertainty or variability in 546 
how much people value improvements in sleep quality. Suvorexant is likely to be acceptable and feasible for many 547 
patients. It is widely available but involves moderate costs to patients.  548 
 549 

CONDITIONAL Recommendation Against Use 550 

Recommendation 16: In adults with SWD with daytime sleep disturbance/insomnia, the AASM suggests 551 
against the use of triazolam and other benzodiazepines. (Conditional recommendation, very low certainty 552 
evidence) 553 
 554 
The TF identified 4 RCTs for triazolam in which pooled estimates demonstrated clinically meaningful decreases in 555 
excessive sleepiness. Pooled estimates also demonstrated potentially clinically meaningful improvements in 556 
important sleep outcomes. There were clinically meaningful increases in self-reported and objective sleep duration 557 
and subsequently a potentially clinically meaningful increase in the latency to sleep on the MSLT during simulated 558 
nightshifts. Findings for triazolam demonstrate very low certainty of evidence for improvements in daytime sleep 559 
quality and low to moderate certainty of evidence for decreases in excessive sleepiness compared to placebo.  560 
 561 
The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. The TF noted that 562 
potential undesirable effects may include a safety concern with falls, abuse of the medication, dependence on the 563 
medication, and withdrawal symptoms.10, 11 The magnitude of undesirable effects of the medication were determined 564 
to be moderate. The TF concluded that the potential undesirable effects associated with triazolam use outweighed 565 
the beneficial effects shown. 566 
 567 
The TF determined that triazolam would not have an impact on health equity and that the costs of the medication 568 
are negligible. The TF concluded that triazolam would probably not be acceptable to key interest holders due to 569 
the shift in clinical practice away from long-term benzodiazepine use. 570 
 571 
Circadian Adaptation 572 
 573 
Recommendation 17: In adults with SWD seeking circadian adaptation to the night shift, the AASM 574 
suggests the use of bright light over no bright light during the night shift. (Conditional recommendation, 575 
very low certainty)  576 
 577 
Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a realistic 578 
goal of treatment and therefore they would not be expected to benefit from this intervention. The majority of 579 
evidence supporting this recommendation came from studies in which individuals reached partial circadian 580 
adaptation to the night shift. 581 
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 582 
The TF identified 8 RCTs and 3 non-RCTs, laboratory and field-based studies, for bright light during the night 583 
shift for circadian adaptation in which the pooled estimates demonstrated partial or full circadian adaptation to the 584 
night shift. Pooled estimates also demonstrated potentially clinically meaningful decreases in excessive sleepiness 585 
with bright light induced circadian adaptation. There were also clinically meaningful increases in important sleep 586 
outcomes with bright light induced circadian adaptation. A potentially clinically meaningful increase in sleep 587 
latency on the repeated test of sustained wakefulness (RTSW), indicating increases in objective levels of alertness, 588 
was seen in a study of healthy adults in the laboratory, and this drove the TF’s judgment of small benefits. Findings 589 
for circadian adaptation in response to bright light exposure demonstrate very low certainty of evidence for 590 
decreases in excessive sleepiness..  591 
 592 
The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable 593 
effects are small. There is no mention of adverse events though undesirable effects may include headache and eye 594 
strain from bright light in susceptible individuals. Resources required are negligible. Overall, the intervention 595 
probably has no impact on equity, acceptability to key interest holders probably varies, and is probably feasible to 596 
implement. Full circadian adaptation may not be a goal for treatment for most shift workers as then they would be 597 
circadian misaligned on days off work. Partial circadian adaptation may be a compromise to full circadian 598 
adaptation.  599 
 600 
Recommendation 18: In adults with SWD seeking circadian adaptation to the night shift, the AASM 601 
suggests the combination of bright light at night and fixed daytime sleep timing over the combination of no 602 
bright light and no fixed sleep timing. (Conditional recommendation, very low certainty evidence) 603 
 604 
Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a realistic 605 
goal of treatment and therefore they would not be expected to benefit from this intervention. The evidence 606 
supporting this recommendation came from studies in which individuals reached partial circadian adaptation to 607 
the night shift. 608 
 609 
The TF identified 1 RCT for the combination of bright light during the night shift and fixed daytime sleep timing 610 
in a dark environment for circadian adaptation in which the pooled estimates demonstrated partial circadian 611 
adaptation to the night shift. Pooled estimates also demonstrated decreases in excessive sleepiness with the 612 
combination of bright light and fixed sleep timing, but clinically meaningful thresholds were not set by the TF for 613 
excessive sleepiness outcome assessed. The treatment outcomes were seen in a study of healthy adults in the 614 
laboratory, and this drove the TF’s judgment of moderate benefits. Findings for circadian adaptation in response 615 
to bright light exposure and fixed sleep timing demonstrate very low certainty of evidence for decreases in 616 
excessive sleepiness.  617 
 618 
The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable 619 
effects of circadian adaptation are likely moderate. Undesirable effects are trivial overall and may include headache 620 
and eye strain related to bright light exposure in those who are susceptible. Resources required are negligible. 621 
Overall, the intervention probably has no impact on equity, is probably acceptable to key interest holders, and is 622 
probably feasible to implement.  623 
 624 
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Recommendation 19: In adults with SWD seeking circadian adaptation to the night shift, the AASM 625 
suggests the combination of bright light at night, fixed daytime sleep timing, and reduced light-626 
transmittance glasses in the morning over the combination of no bright light, no fixed sleep timing, and no 627 
reduced light-transmittance glasses. (Conditional recommendation, very low certainty evidence) 628 
 629 
Remarks: For individuals who work rotating or frequently changing shifts, circadian adaptation is not a realistic 630 
goal of treatment and therefore they would not be expected to benefit from this intervention. The evidence 631 
supporting this recommendation came from studies in which individuals reached partial circadian adaptation to 632 
the night shift. 633 
 634 
The TF identified 4 RCTs and 1 crossover study for the combination of bright light at night, fixed daytime sleep 635 
timing in a dark environment, and reduced light-transmittance glasses worn in the morning between the end of the 636 
night shift and daytime sleep for circadian adaptation in which the pooled estimates demonstrated partial circadian 637 
adaptation to the night shift. Pooled estimates also demonstrated clinically meaningful decreases in accident risk 638 
and improvements in important sleep outcomes including increased self-reported and objective sleep duration. The 639 
treatment outcomes were seen in studies of healthy adults in the laboratory, and this drove the TF’s judgment of 640 
moderate benefits. Findings for circadian adaptation in response to bright light exposure, fixed sleep timing, and 641 
reduced light-transmittance glasses demonstrate very low certainty of evidence for decreases in excessive 642 
sleepiness, very low certainty of evidence for improvements in sleep quality, very low certainty of evidence for 643 
accident risk and low certainty of evidence for improvements in cognitive performance. 644 
 645 
The overall certainty of evidence was very low due to indirectness, imprecision, and risk of bias. Potential desirable 646 
effects are likely moderate in amplitude. There is no mention of adverse events though undesirable effects may 647 
include headache and eye strain from bright light in those who are susceptible. Driving safety must be assessed 648 
when using reduced light-transmittance glasses. Resources required are negligible. Overall, the intervention 649 
probably has no impact on equity, is probably acceptable to key interest holders, and is probably feasible to 650 
implement. 651 
 652 

No Recommendations  653 
The TF used ‘no recommendation’ when there was value in the findings but thought further research and innovation 654 
for this intervention is needed. There was insufficient and inconclusive evidence to make recommendations for the 655 
following: light filtering glasses, planned work schedule, split sleep, and planned naps during the shift. 656 
 657 
The evidence is reported in the accompanying systematic review and supplemental materials.3, 4 658 
 659 

DISCUSSION 660 

Shift work disorder can be challenging to manage, requiring individualized treatment recommendations based on 661 
shift schedule and rotation, non-work demands (e.g., family, social) and patient symptoms. It is not expected that 662 
all guidelines will be applicable for all patients, but instead the clinician can use these guidelines to craft an 663 
individualized treatment plan for each patient.  664 
 665 
In addition to the limitations noted above, within the individual treatment options there are several implementation 666 
considerations to keep in mind, as detailed below. 667 
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 668 
Patients with Excessive Sleepiness 669 
 670 
Medications 671 
The wake-promoting medications armodafinil and modafinil are the only FDA-approved medications to treat 672 
excessive sleepiness in patients with SWD. Armodafinil has a longer duration of effect as compared to modafinil 673 
with regards to the clinically meaningful increase in sleep latency on the multiple sleep latency test. While there do 674 
appear to be some concerns with respect to more common side effects of armodafinil and modafinil, such as 675 
headache, nausea and some risk of insomnia/sleep disturbance, the risk of serious undesirable effects was judged to 676 
be low. Future studies are needed to determine the long-term effects of chronic armodafinil and modafinil use on 677 
excessive sleepiness in patients with SWD. In addition, the effects of these wake-promoting medications on actual 678 
accident rates in this population have not been studied. Finally, the impact of these medications on the long-term 679 
morbidity associated with shift work and/or SWD (e.g., cardiometabolic disease, malignancy) have not been 680 
studied. 681 
 682 
Caffeine 683 
Further research is needed to better determine the optimal dose and timing of caffeine to improve the symptoms of 684 
excessive daytime sleepiness in individuals with SWD. Important considerations include acute side effects of 685 
caffeine, as well as potential impact on sleep and recovery from shift work schedules. Caffeine has a negative impact 686 
on subsequent sleep, and acceptable proximity to subsequent sleep is not established and likely varies by dosage 687 
and individual. Caffeine within six hours prior to sleep reduces sleep duration and quality12,13 and caffeine appears 688 
to be more disruptive to daytime compared to nighttime sleep14; whereas caffeine taken near the beginning of the 689 
nightshift appears to have less of an impact on daytime sleep15. While caffeine has been documented to increase 690 
sleep latency and reduce total sleep time, there is heterogeneity to this response, with adenosine receptor gene 691 
polymorphisms contributing to susceptibility to sleep disturbance.16  In addition, while not directly evaluated in the 692 
studies included in this guideline, there is some evidence that individuals can develop tolerance to the central and 693 
peripheral effects of caffeine with regular use.17 694 
 695 
Naps 696 

While taking a nap prior to the night shift was found to improve subjective and objective alertness in the small 697 
number of studies included in this guideline, outcomes from studies evaluating naps during the night shift varied 698 
considerably with respect to the number, duration, and timing of naps, and benefits to excessive sleepiness and 699 
driving safety were not consistent across all studies. A potential concern with taking a nap includes the risk of 700 
sleep inertia occurring immediately after waking which may interfere with alertness during the commute or during 701 
work.18 When making the decision to implement napping, particularly during the night shift, consideration must 702 
be made for whether the individual would have adequate time to recover from any potential sleep inertia prior to 703 
returning to work (e.g., >20 min). 19Further strategies to address this are discussed under combination treatments. 704 
Future research is needed to optimize the timing and duration of naps, as well as recovery from naps, to improve 705 
sleepiness, cognition, and safety outcomes for shift workers. 706 
 707 

Bright light 708 

Exposure to bright light to acutely improve alertness during shift work schedules is based on the alerting effects 709 
of light on the brain and on other proposed mechanisms including reduction in melatonin levels and increases in 710 
body temperature levels at night. Bright light was primarily utilized for its acute effects on improving performance. 711 
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However bright light at night also has phase shifting properties. It is possible that bright light during the shift could 712 
contribute to improved circadian adaptation and thus improvement in symptoms of shift work disorder over the 713 
long term in individuals routinely working a stable nightshift. However, bright light also suppresses melatonin. 714 
Important considerations when implementing bright light include whether it may or may not be practical in the 715 
work environment (e.g., driving) and whether all employees would benefit from light exposure when working in 716 
a group, as it is difficult to limit the light exposure to a single individual unless individual light emitting glasses 717 
are used. Whether there are negative health consequences associated over the long term with bright light exposure 718 
at night is not clear and an area in need of further study. 719 
 720 

Meal timing 721 

Interventions targeted at meal timing are based upon the recognition that most shift workers do not fully adapt to 722 
a nocturnal schedule, so their metabolic processes may still be most active during the daytime. In that context, 723 
limiting food intake overnight by either not eating, or only eating a snack, rather than eating a full meal was shown 724 
to be beneficial in terms of alertness, accident reduction and cognitive performance.20 When considering this type 725 
of intervention, it is important to take into account whether the individual is attempting to seek circadian adaptation 726 
with the night shift, in which case this intervention may not be as effective, or may actually cause harm due to 727 
promoting ‘wrong time’ eating.  In addition, individual psychological and medical factors related to the ability to 728 
tolerate working while fasting must also be considered. Future research is needed to evaluate whether 729 
implementing specific types of eating schedules in shift workers may have longer term cardiometabolic health 730 
benefits.20 731 
 732 
Combination treatments 733 
The concept behind combination treatments is that they work on different brain/physiological mechanisms and/or 734 
different timings of use to promote alertness during the shift work schedule. The recommendation to combine a 735 
nap with caffeine is based on study conditions that are limited to a nap preceding night shift followed by caffeine 736 
administration. In addition to implementation prior to the shift, caffeine followed by taking a nap might be used 737 
during a shift to improve alertness, and caffeine can reduce the impact of sleep inertia from the nap. No studies 738 
utilizing this caffeine-nap strategy were eligible for inclusion in this analysis, therefore we cannot comment on the 739 
efficacy of this intervention for shift work and SWD. Similar to other recommendations involving caffeine, 740 
subsequent sleep quality and quantity can be negatively impacted, and this should be taken into consideration when 741 
selecting timing of caffeine administration. The combination of bright light with caffeine is found to be an effective 742 
way of reducing sleepiness and improving performance at night.. Future research is also needed to evaluate other 743 
combination treatment strategies such as armodafinil or modafinil combined with bright light or caffeine during 744 
the night shift; as well as the combination of sleep promoting medications during the daytime and wakefulness 745 
promoting strategies during the nightshift and the combination of naps prior to the night shift and wakefulness 746 
promoting strategies beyond caffeine. 747 
 748 
Patients with Sleep Disturbance/Insomnia Symptoms 749 
 750 
Medications  751 
While triazolam was demonstrated to improve sleep outcomes and daytime sleepiness, there are significant safety 752 
concerns associated with chronic benzodiazepine use, including the risk for falls, abuse of the medication, 753 
dependence on the medication, and withdrawal symptoms. Weighing those risks against any potential benefits that 754 
could come from use of the medication, the task force determined that the potential for harm outweighed the 755 
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potential benefits, so did not recommend the use of triazolam for the treatment of SWD. Suvorexant and ramelteon 756 
did not have the same level of safety concerns, so were considered to be appropriate for use in SWD. However, it 757 
is important to keep in mind that many shift workers attempting to sleep during the day may still have other daytime 758 
responsibilities (e.g., childcare) so they may not have a full eight-hour time window that is protected for sleep. In 759 
those cases, the risks of potential residual sedating effects of medication must be weighed against the potential 760 
benefits of improving daytime sleep. Patients should be counseled on the importance of allowing adequate time for 761 
sleep if this intervention is implemented. 762 
 763 
Cognitive Behavioral Therapy for Insomnia 764 
CBT-I is considered to be the gold-standard treatment for chronic insomnia, a condition of chronic difficulty getting 765 
to sleep or staying asleep. Shift workers may experience insomnia symptoms due to a misalignment of their work 766 
hours with their circadian rhythm, but in some cases may also have chronic insomnia. In this review, at least one 767 
study acknowledged that while all of their participants had insomnia symptoms, not all met criteria for shift work 768 
disorder due to reporting improved insomnia symptoms on days off.21, 22  769 
 770 
When recommending CBT-I for shift workers, there are several important considerations. First, at baseline there is 771 
a shortage of CBT-I providers, with further potential access limitations due to the atypical work schedules of many 772 
shift workers. Second, it should be noted that all of the studies reviewed for these guidelines included some form 773 
of modification of the CBT-I protocol tailored for shift workers, which not all CBT-I providers may be familiar 774 
with or trained to implement. For example, Jarnefelt et al's21, 22 adapted CBT-I version specifically tailored sleep 775 
hygiene recommendations to shift work, such as scheduling sleep, wake, meals, and exercise appropriately around 776 
work shifts, avoiding light and noise exposure during sleep periods, and gaining social support from family 777 
members. Lee et al23 also used a version of CBT-I that was tailored to shift workers; modifications were not 778 
specifically detailed. Peter et al24 modified their protocol for shift workers to report daytime sleep, and their 779 
outpatient protocol included bright light treatment between two of the sessions. Future research on this topic should 780 
focus on evaluating the effectiveness of specific CBT-I adaptations for treating insomnia symptoms in shift workers. 781 
 782 
Melatonin 783 
As with most other treatments studied for shift work disorders, there is significant variability in the dose and timing 784 
of melatonin administration relative to daytime sleep with doses in the studies included for this analysis ranging 785 
from 0.1-40 mg taken prior to a daytime sleep opportunity. In part this comes from the dual role that melatonin can 786 
play, having both sleep promoting and phase resetting effects, depending on the dose and time at which it is received. 787 
In addition, it should be noted that there is significant variability in the amount of melatonin present in most over 788 
the counter supplements, with at least findings from one study demonstrating actual melatonin levels ranging from 789 
–83% to +478% of the labeled content.25 Chewable and capsule formulations tended to exhibit the greatest 790 
variability.  These factors should be taken into account when determining the overall efficacy of treatment with 791 
melatonin. 792 
 793 
Patients Seeking Circadian Adaptation 794 
 795 
Most individuals working nights do not align or entrain their circadian rhythm to night shift work26; studies show 796 
variation among shift workers’ phase with many remaining aligned with nighttime sleep. This circadian 797 
misalignment leads to shorter sleep duration and less refreshing sleep, as well as eating and being active during the 798 
biological night when the body is not prepared, which may contribute to the long-term health effects associated 799 
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with shift work including increased rates of cardiovascular disease, obesity, and malignancy. Partial alignment with 800 
the night shift, compared to no alignment, has been shown to provide benefit to performance, alertness and mood.27 801 
As most shift workers return to nighttime sleep on days off, partial alignment is a reasonable goal and is expected 802 
to improve both insomnia and neurocognitive symptoms associated with shift work.  803 
 804 
Combination treatments 805 
Combination treatments utilize timed bright light + reduced light transmittance glasses + fixed sleep timing or bright 806 
light + fixed sleep timing to target circadian adaptation, i.e., assisting the patient’s intrinsic rhythm to better align 807 
with the required shift work schedule. As a result, the intervention targets and is most effective for those working 808 
routine night shifts, and not individuals doing occasional shift work or rotating shifts. Implementation details vary 809 
between studies. Bright light was administered 40 minutes prior to the night shifts and in the first hour of typical 810 
sleep before starting night shift, or intermittently throughout the night shift. Light strength varied from 2500 to 5500 811 
Lux or “full spectrum bright light via portable lamps”.28 Fixed sleep timing included a dark sleep environment and 812 
sleep mask, occurring within 90-120 minutes of the shift ending, and lasting 7-8 hours. Studies with reduced light 813 
transmittance glasses utilized these to minimize light during the morning commute home, requiring use from the 814 
end of the shift until the sleep period. It should be noted that there may be potential risks to wearing reduced light 815 
transmittance glasses while driving, due to concerns about decreased alertness. Future research is needed to assess 816 
whether treatments targeting circadian adaptation improve the long-term health concerns such as cardiovascular 817 
disease, obesity, and malignancy associated with shift work. 818 
 819 
Other Considerations 820 
 821 
When considering shift duration, the task force did not seek to comment on overall shift duration recommendations, 822 
as this was addressed in a separate paper.29  For this guideline, we limited our analyses to studies looking at shifts 823 
of 12 hours or shorter.  Within that context, the available data only compared outcomes from 8-hour shifts to 12-824 
hour shifts and did not demonstrate a difference in outcomes between those specific shift durations. However, these 825 
guidelines are not meant to indicate that only shift durations of 8 or 12 hours are recommended as other shift 826 
durations were not included in the available studies. Many factors need to be taken into account when considering 827 
shift duration, as this will also impact the number of shifts per week, and time off between shifts. 828 
 829 
Data regarding planned work schedules reflecting different distributions and rotations of day, evening and night 830 
shifts over the course of several work weeks was reviewed for these guidelines, however the studies were deemed 831 
to be too heterogeneous to be included in the metanalysis. Studies were primarily field based, often comparing 832 
outcomes across two sites within the same company that followed slightly different scheduling patterns. However, 833 
within that context, each company followed a slightly different rotation schedule in terms of shift duration, number 834 
of days following each shift prior to changing schedule, and number of days off between shifts, so results were not 835 
generalizable. 836 
 837 
It should also be noted that overall planning of the timing, duration and rotation of work schedules usually requires 838 
implementation at an employer level and may not be practical or implementable at an individual patient level. 839 
 840 
Future Research Needs 841 
 842 
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A primary challenge encountered in making treatment recommendations for SWD is that while shift work is 843 
common, and many individuals experience symptoms of SWD, very few clinical trials included individuals with a 844 
formal diagnosis of SWD. As a result, current treatment strategies have focused primarily on the short-term 845 
symptoms of SWD that may be associated with working a shift work schedule, but there are few studies looking at 846 
how to mitigate the long-term health consequences of shift work or circadian misalignment. In addition, most shift 847 
work studies and models focus on individuals working overnight or rotating shifts. A large segment of the 848 
population is required to work early morning shifts, which for most individuals also meet the criteria of having to 849 
work during times one would normally be sleeping, resulting in chronic sleep loss and morning circadian 850 
misalignment. However, research strategies focused on mitigating sleep loss and long-term health consequences of 851 
early morning shift workers are limited. Overall, future research studies should focus on clearly identifying 852 
individuals who are experiencing SWD when studying the impact of interventions. In addition, more research is 853 
needed into interventions that can both target acute symptoms and mitigate long-term health risks. 854 
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