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Shiftwork Solutions LLC is a leading U.S.-based management consulting firm specializing in shift schedule design,
workforce engagement, and operational optimization for 24/7 industrial operations. For over 30 years we have helped
hundreds of manufacturing plants, distribution centers, mines, utilities, and processing facilities across more than 16

industries build better schedules, reduce costs, and create workforces that stay.
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INTRODUCTI

Why the Body Pushes Back Against Shift Work

Human beings evolved to be awake during the day and asleep at night. Every system in the body — temperature regulation,
hormone secretion, digestion, cardiovascular function, immune response — operates on a roughly 24-hour cycle calibrated
to that pattern. Shift work asks people to override that cycle, and the body does not simply comply.

This is not a character flaw. It is biology. Night shift workers are not tired because they are lazy. Rotating shift workers are
not irritable because they cannot cope. They are dealing with a genuine physiological conflict between what their schedule
demands and what their biology expects. Understanding this conflict is the foundation for managing it.

PART 1 — THE BIOLOGICAL CLOCK

Circadian Rhythms and the 24-Hour Cycle

The biological clock is an internal timing system — located primarily in the suprachiasmatic nucleus — that regulates body
temperature, alertness, digestion, and dozens of other functions on a roughly 24-hour cycle. It is calibrated primarily by light
exposure.

The clock drives a predictable daily alertness pattern: rising through the morning, peaking in mid-afternoon, then falling
through the evening to its lowest point — the circadian trough — between 2:00 AM and 6:00 AM. Night shift workers are
asked to be productive precisely during this trough, which is why errors, accidents, and health complications are
consistently higher on night shifts across virtually every industry studied.

Rotating shift workers face a compounding difficulty: the clock never fully adapts. Meaningful circadian adjustment takes
roughly ten days of consistent exposure to a new schedule. Most rotating schedules change before that adaptation can
occur, leaving rotating workers in a state of perpetual partial adjustment — similar to mild but chronic jet lag.

RELATIVE ALERTNESS — 24-HOUR CYCLE

6 AM —9 AM
9 AM — 12 PM
12 PM -2 PM
2PM-6PM
6 PM — 10 PM

10 PM -2 AM

2AM -6 AM

Approximate relative alertness 1or a person on a normal day schedule. Night shift workers are asked to be productive during the circadian trough.
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PART 2 — SLEEP & SLEEP DEBT

Sleep Requirements and the Cumulative Cost of Shortfalls

Most adults require between seven and nine hours of sleep per 24-hour period to function at full capacity. This requirement
is largely genetic — it cannot be trained away. The key is identifying your personal requirement and protecting it, which is
harder than it sounds when your schedule fights your biology at every turn.

Shiftworkers consistently fall short of their sleep requirement for structural reasons. Daytime sleep is on average 1.5 to 2
hours shorter than nighttime sleep for the same person in the same environment — because the circadian clock is signaling
wakefulness during daylight hours regardless of what the person wants their body to do. Noise, light, and family obligations
compound the shortfall.

When a person consistently sleeps less than their personal requirement, sleep debt accumulates cumulatively: five
consecutive nights of one hour short creates a deficit of five hours. Its most insidious feature is that it impairs performance
while the person feels subjectively awake and functional. People with significant sleep debt routinely underestimate how
i nnaired they are — a finding with serious safety implications in any industrial operation.

The most dangerous aspect of sleep debt is that the person carrying it doesn’t know it's there. They feel
fine. Their performance says otherwise.

— Jim Dillingham, Shiftwork Solutions

7-9 hrs 1.5-2 hrs 3—-4 days

Individual requirement Average daytime shortfall To recover major debt

Amount most adults need per 24-hour Daytime sleep is shorter than nighttime sleep A large sleep debt cannot be erased in one
period. Sleeping less consistently builds for the same person in the same long sleep. Multiple nights of extended rest
cumulative debt. environment. are required.

SIX HEALTH HABITS BENCHMARK

Six health habits have been consistently linked to longevity: maintaining appropriate weight, eating breakfast regularly,
sleeping 7—8 hours per day, not smoking, drinking alcohol moderately, and maintaining a regular exercise program. Studies
show that day workers follow an average of 4.1 of these habits, while shiftworkers average 3.4 — a meaningful gap driven
by the structural pressures shift work places on lifestyle. Each additional habit followed is associated with meaningfully
better long-term health outcomes.

Average health habits followed (out of 6)

Day workers 4116

Shiftworkers 34/6
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PART 3 — LIFESTYLE CHOICES

Key Choices for Managing Your Schedule and Lifestyle

The lifestyle choices below are not a checklist — they interact with each other and with schedule type. A rotating shift
worker has different constraints and opportunities than a fixed night worker. But all shiftworkers benefit from understanding
how each factor affects sleep quality, alertness, and long-term health. Small, consistent changes compound meaningfully
over a career.

Caffeine

Useful alertness tool when timed correctly. Within
4-6 hours of intended sleep, it delays onset and
reduces quality.

Alcohol

May help sleep onset but fragments sleep
architecture. Counterproductive as a sleep aid for
shiftworkers.

Sleep Aids

Short-term aids may help during transitions.
Long-term reliance often signals a schedule
design problem.

Nicotine

A stimulant that disrupts sleep onset and quality.
Shiftworkers who smoke report shorter, less
restorative sleep.

Diet & Meals

The digestive system has its own circadian
rhythm. Lighter meals during night shifts reduce
Gl discomfort.

Exercise

Improves sleep quality and circadian regulation.
Intense exercise immediately before sleep may
delay onset.

Light Exposure

Light is the primary clock signal. Bright light on
nights improves alertness. Blackout curtains
improve daytime sleep.

Napping
A 20-minute pre-shift nap reduces shift fatigue. A
90-minute nap allows a full sleep cycle for deeper
recovery.

Family & Social Life

Social isolation is a real hazard of shift work.
Predictable family time is one reason the DuPont
7-day break is valued.

Personal Health

Shiftworkers average 3.4 of six longevity-linked
health habits vs. 4.1 for day workers. Each
additional habit matters.
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Sleep Environment
Dark, quiet, and cool. Blackout curtains are the
single highest-return investment a day-sleeping
shiftworker can make.
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PART 4 — SLEEP STRATEGIES BY SCHEDULE TYPE

Matching Sleep Strategy to Your Schedule

The right sleep strategy depends on the schedule — whether shifts rotate or are fixed, and how long those shifts are. What
helps a rotating 8-hour worker may hurt a fixed night worker. The strategies below are matched to the five most common
schedule configurations used in continuous 24/7 operations.

8-Hour Rotating Schedules
e Anticipate your first night shift: sleep in late the day before and stay up late the night before.

e On the day of your first night shift, sleep in late and take a nap before work — even 60—-90 minutes helps.
e After any shift, go straight to bed and aim for 8 consecutive hours rather than fragmenting sleep.

e Make your sleep environment as dark, quiet, and cool as possible — blackout curtains are essential.

8-Hour Fixed Night Shift
e Fixed night shift is a lifestyle. The healthiest approach is maintaining the same sleep schedule on days off.

e |f you want to participate in daytime activities on days off, use the anchor sleep strategy.

e Anchor sleep: if you normally sleep 8 AM—4 PM, sleep 2 AM—10 AM on days off. The 2-hour overlap prevents full clock drift.

e 12-hour schedules provide far more days off than 8-hour schedules — many workers manage nights without full adaptation.
e Prepare for night shifts: sleep in late the day before, take a pre-shift nap on the day of your first night.
e After each night shift, go straight to bed and aim for 8 consecutive hours.

e After your last night shift, sleep only 3—4 hours then return to your normal pattern that evening.

12-Hour Fixed Night Shift

e Maintaining consistent sleep patterns on days off is the healthiest approach — the body prefers consistency.

e Use anchor sleep or Rapid Adjustment to Days: sleep only 4 hours after your last night shift, then get 20+ minutes of bright
light.

e The rapid adjustment result: a 4-hour sleep debt that helps you fall asleep at a normal evening time without losing the whole
day.

e Any sleep strategy is substantially better than none — even imperfect consistency beats random attempts.

12-Hour Fixed Day Shift

e Go to bed earlier the night before your first day back — even 30—60 minutes earlier makes a real difference.
e Resist sleeping in late on days off. The later your days-off sleep window, the more fatigued your first day back will be.
e Catch up on sleep by going to bed earlier, not staying in bed later. This preserves your morning anchor.

e Consistency is the primary tool for day-shift workers: the biological clock responds best to predictability.

‘ 12-Hour Rotating Schedules
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CONCLUSION

Schedule Design Is the First Health Intervention

The lifestyle and sleep strategies in this guide are genuinely useful — but the most powerful lever for shiftworker health sits
upstream of all of them. It is the schedule design itself. A schedule that gives workers adequate recovery time, predictable
days off, and minimal rapid rotation reduces the biological burden before lifestyle choices even come into play.

Workers on well-designed schedules with predictable patterns are better positioned to apply these strategies consistently.
Workers on poorly designed schedules — excessive rotation speed, split days off, mandatory overtime stacking — face
structural obstacles that willpower and caffeine cannot overcome.

Shiftwork Solutions has spent over 30 years designing schedules that work for operations and for the people working them.
The normative database behind our survey process contains responses from hundreds of facilities across 16 industries,
giving us benchmarks that individual organizations cannot replicate on their own. The path to a healthier, more sustainable
vierkforce usually starts with a conversation about the schedule.

A good schedule does not solve every health challenge shift workers face. But a bad schedule makes
every one of them worse.

— Shiftwork Solutions LLC

Ready to discuss your operation? The conversation is free.

Call (415) 265-1621 | Contact@shift-work.com | shift-work.com/contact
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