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Abstract

Delayed sleep-wake phase disorder (DSWPD) and related circadian patterns are usually managed by pushing
sleep toward conventional hours. We hypothesize that, for adults who have schedule freedom and no diagnosed
impairment, an individualized schedule guided by clinician-monitored outcomes (laboratory values, mood,
cognition, physical performance, work output and a well-being index) can be as good as, or better than, enforcing
a standard schedule. The hypothesis is conditional and falsifiable: if the outcomes drift out of range or well-being
falls, the approach has failed for that person and the clinician should reassess. Cohort studies link irregular sleep
timing and evening chronotype to worse outcomes, and the authors of one suggest misalignment with work
schedules may contribute. That makes schedule fit a testable variable, not a settled cause. We catalogue the
options a person might discuss with a clinician, from timed melatonin and light to supplements including N-
acetylcysteine, with the evidence status of each. Several have low-certainty or no human evidence, and none is a
recommendation. We also propose, as an untested hypothesis, that options acting on different targets might
combine additively, tested by adding one at a time under monitoring. The paper reports no new data.
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1. Terms

o DSWPD: habitual sleep and wake times much later than conventional hours.
» Non-24: a sleep-wake cycle that drifts, so timing keeps shifting.
 Irregular sleep-wake rhythm disorder: no consistent main sleep period.

¢ Outcome monitoring: judging a schedule by measured results, not by how closely it matches a standard

clock.
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"Disrupted sleep phase" and "delayed onset" are not standard terms and are not used here.

2. The problem

Standard guidance assumes a fixed schedule. For some people, sleep timing is late, shifts from day to day, or
cannot be forced. Forcing it can cost sleep, mood and income while failing to move the clock. This paper asks

whether measuring outcomes is a better yardstick than matching the clock.

3. Evidence against the hypothesis
We state this first because it is the strongest counter-argument.

» Regularity and mortality. In 60,977 UK Biobank adults followed for a mean of 6.3 years (1,859 deaths), the
four most regular quintiles of sleep regularity had 20 to 48% lower all-cause mortality than the least regular

quintile. Regularity predicted mortality more strongly than duration [1].

» Variability and metabolic risk. In 2,003 adults with 7-day actigraphy and a median 6-year follow-up, each
hour of sleep-timing variability was linked to up to about 27% greater odds of a metabolic abnormality, after
adjusting for sleep duration [2]7.

« Evening chronotype. Among 433,268 UK Biobank adults, definite evening types had higher all-cause
mortality than definite morning types (HR 1.10, 95% CI 1.02 to 1.18) and higher odds of psychological
disorders (OR 1.94) and diabetes (OR 1.30). The authors suggest misalignment with work schedules may

contribute and call for more flexibility for evening types [3].

These are observational associations, and they do not show that irregular timing causes harm. They also do not

show that it is harmless. If irregular timing is harmful, our approach should show it in the metrics in Section 6.

4. Hypothesis and who it applies to

H1. For adults with schedule freedom and no diagnosed impairment, an individualized sleep schedule chosen with
a clinician and judged by measured outcomes is non-inferior to a standard enforced schedule on health, mind,

work and well-being measures.
Applies to: adults whose delayed or shifting timing does not cause impairment, and who can arrange their hours.

Does not apply to: anyone with distress, impairment, safety-critical work or driving risk, a diagnosed mood or
sleep disorder, pregnancy, or children and adolescents, who should follow clinician guidance. Nobody should stop

prescribed treatment because of this paper.
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5. Options a person might examine with a clinician

The table lists options and the evidence status we could verify. It gives no doses and recommends nothing. "None

verified" means we found no human trial we could read.

Table 1. Options and evidence status.

Option

Timed melatonin

Light therapy with
behavioural
intervention

Exercise timing

Magnesium

Vitamin D

Creatine

Lithium orotate

Evidence status

AASM 2015 guideline: weak recommendation for DSWPD
in adults [4]%.

Weak recommendation for DSWPD in the guideline;
population details unconfirmed [4]*.

One lab study (young and older adults, 1 hour of
moderate treadmill exercise at eight times): phase
advances near 7 AM and 1to 4 PM, delays at 7 to 10 PM,
minimal shift near 4 PM and 2 AM [5].

3 RCTs, 151 older adults: sleep-onset latency 17.36
minutes shorter (95% Cl -27.27 to -7.44); total sleep time
not significant. Certainty low to very low [6].

Systematic review of 19 studies; pooling only 3 small
RCTs gave a Pittsburgh Sleep Quality Index difference of
-2.33 (95% CI —-3.09 to -1.57), moderate certainty. Effect
on sleep duration unclear [7].

Systematic review of 5 studies in acute sleep deprivation:
a "positive trend" for cognitive, psychomotor and mood
outcomes, with effects varying by domain; authors call
the evidence early and sparse [8]t.

No controlled human trials found. Unregulated product.
Kidney and thyroid risks are not excludedt. A meta-
analysis of lithium and circadian rhythm in bipolar
disorder found a non-significant shift toward
morningness (SMD 0.42, 95% CI -0.05 to 0.90) and
called the evidence insufficient [9].
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Notes

Timing is what matters.
Clinician-directed.

Timing is what matters.
Clinician-directed.

Phase-shifting depends
on timing. Evening
exercise delayed the
clock in the lab.

The authors judged the
evidence too weak for
firm recommendations.

Baseline status and labs
matter. Participant
populations not
summarised here.

Studied under acute
deprivation, not chronic
delayed timing.

Needs clinician oversight
and lithium, kidney and
thyroid labs.
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Option Evidence status Notes

N-acetylcysteine No human trial in DSWPD, Non-24, insomnia or Animal and null-pilot

(NAC) chronotype found. One small pilot in 32 opioid- evidence only. Safety was
dependent patients (1,200 mg/day for 45 days) found no not reviewed here.
difference from placebo in sleep quality [11]t. In mice, Clinician decision.

NAC given when sleep drive was high sped sleep onset
and reduced slow-wave activity [10]. Sleep-apnea trials
are registered; no results were seen.

Taurine None verified. No human sleep trial
confirmed.

Choline None found. No human sleep trial
found.

Low- Only a 2024 conference abstract review (8 studies) that Unclear. No controlled

carbohydrate or called the effect "controversed" [12]*. evidence found.

ketogenic diet

Prescription For DSWPD the guideline gives no recommendation. For Prescription only. Clinician
wake- or sleep- Non-24 it recommends against sleep-promoting decision.
promoting drugs medications (strong) [4]t.

Possible combined effects (untested)

The options in Table 1 act, or are proposed to act, on different targets: clock timing (melatonin, light, exercise),
sleep-onset physiology (magnesium), nutrient status (vitamin D) and, for NAC, redox-dependent cortical activity
in mice [10]. If targets differ, benefits could add up. They could also cancel out or add risk. No study we found

tested any combination for sleep, and NAC's mouse timing effect has no human confirmation [10, 11].

H2 (speculative). Under clinician monitoring, adding one option at a time may reveal an additive benefit that no

single option shows alone. Any change that worsens a metric is dropped.

6. Outcome monitoring
Each person and clinician choose a baseline and review schedule. Suggested domains:

1. Health. Glucose and HbA g, lipids, inflammation markers, vitamin D, and any labs a supplement or medicine

requires (for lithium: serum level, kidney and thyroid).
2. Mind. A mood scale, a repeatable cognitive test and a validated well-being scale.
3. Body. A fixed strength benchmark and a daily energy rating.

4. Wealth. Income or output against the person's own targets, plus missed work.
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5. Happiness. A life-satisfaction score and time spent on what the person values.

These domains are proposed, not validated for this purpose. Wealth and happiness have no established link to

schedule choice, and the paper does not claim one.

7. Decision rule

» Stay course: labs in range, well-being stable or better, work output on target.
» Reassess: any domain drifts out of range, or the well-being index falls.

» Action on reassessment: stop adding options, see the clinician, repeat the tests, and reconsider the schedule

and the whole picture.

A failure is information about that person's plan. It is not a reason to push on.

8. Falsifiable predictions
1. Over 6 or more months, metabolic markers in people on individualized late schedules are no worse than
matched people on standard schedules. If they are worse, H1 fails.
2. Well-being and work-output scores are no lower under the individualized schedule. If lower, H1 fails.

3. Schedule variability, not lateness, predicts drift in the metrics. If so, the approach should favour a stable late

schedule over a flipping one [1, 2].

4. Adding a single option under monitoring improves at least one metric without worsening another, and a
second option adds a further gain. If any added option worsens a metric, or two together do no better than one,
H2 fails.

A positive result would support, not prove, the hypotheses.

9. Limitations

» No new data. The paper is a hypothesis.
» Most cited evidence is observational.

» The option evidence is small, short or indirect. Several options have no human evidence, and no combination

has been studied.

e QOutcome metrics are not validated as a substitute for schedule enforcement.
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Self-selection is likely among people who prefer late schedules.

References marked 1 were verified only from summaries, abstracts or secondary pages and need checking

against the originals.

10. Conclusion

Whether late or irregular sleep timing can be embraced safely is an empirical question. The tools to answer it for

one person are labs, scales, a clinician and a willingness to change course. Until trials exist, the safe reading is to

treat this as a plan to test, not a practice to adopt.
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