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Oura Partners With the NBA and WNBAOura Partners With the NBA and WNBA

Oura is excited to announce partnerships with both the NBA and WNBA—two leading organizations dedicated to the health and
safety of their players and staff.

This article addresses common questions about these partnerships.

Why is Oura partnering with the NBA and WNBA?Why is Oura partnering with the NBA and WNBA?

Oura is partnering with these leagues to help ensure that the health and safety of players and staff remain the number one priority
during their returns to the court. Oura’s goal is to help these leagues make more informed decisions during their returns and
should be viewed as a supplement to testing and other safety protocols, not a replacement or standalone tool.

How is Oura partnering with the NBA and WNBA?How is Oura partnering with the NBA and WNBA?

Drawing on significant advancements in research, and its long-standing Oura Teams product, Oura has developed the Health Risk
Management (HRM) platform to help support these leagues' safety protocols.

This platform assigns a unique Risk Score to participating players and staff members. This score indicates the likelihood that an
individual is experiencing symptoms that correlate with illness.

How is the Risk Score calculated?How is the Risk Score calculated?

Risk Scores are determined using factors such as meaningful changes in a user’s body temperature, respiratory rate, resting heart
rate, and heart rate variability—which may indicate if an individual is experiencing symptoms correlated with illness.

Is the Health Risk Management platform voluntary for players and staff?Is the Health Risk Management platform voluntary for players and staff?

Yes. To protect the privacy of participants, HRM is designed to be opt-in only. Players and team personnel can ask to be removed
from the program at any time.

Is Health Risk Management available to all Oura users?Is Health Risk Management available to all Oura users?

The Health Risk Management (HRM) product is only available to certain organizations at this time.

That said, the Oura Ring and app can be used to monitor your health trends. To read more about tracking illness and symptoms
using Oura, check out this article.

What other organizations are Oura partnering with?What other organizations are Oura partnering with?

To date, Oura has partnered with major research institutions, including the University of California, San Francisco, and West
Virginia University, to equip thousands of frontline healthcare workers with Oura Rings and contribute to the growing body of
research on health risk management. 

Can my organization partner with Oura?Can my organization partner with Oura?

To learn more about partnership opportunities with Oura, please email partnerships@ouraring.com

Where can I access more information on these partnerships?Where can I access more information on these partnerships?

For more information on these partnerships, please read our blog posts on both the NBA and WNBA partnership.

Was this article helpful?

7 out of 8 found this helpful

More questions? Submit a request here.
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CALCULATING
the Cost of Poor Sleep ~ Methodology



Executive Summary
Sleep deficiency is a hidden cost of our technology-driven, 24/7 society. 

Approximately 70% of Americans report that they routinely get insufficient sleep.1 

The issue is pervasive in the workforce, with 30% of U.S. workers and 44% of 

night shift workers reporting less than six hours of sleep on average.2 In addition, 

undiagnosed and untreated sleep disorders are common. The Institute of Medicine 

estimates that 50–70 million people in the U.S. are living with a sleep disorder.3

The Brigham and Women’s Hospital Sleep Matters Initiative and the National Safety 

Council have developed an online fatigue cost calculator that estimates the cost of 

sleep deficiency for individual businesses. The cost calculator asks users to enter 

their workforce size, industry and location. This information is used to predict the 

prevalence of sleep deficiency and common sleep disorders among employees. 

The calculator draws from peer-reviewed scientific literature to further estimate 

costs associated with these conditions. Costs of sleep health education and sleep 

disorder screening programs are factored in to estimate the economic impact of 

improving employees’ sleep health. 

This tool can be used to communicate the economic costs of sleep deficiency 

to employers, and to estimate the potential return on investment of implementing 

an evidence-based program which seeks to improve sleep health and workplace 

safety, health and performance.

Sleep disorders are common, but they are usually undiagnosed 

and untreated. Reduced alertness as a result of sleep deficiency 

or untreated sleep disorders contributes to:

•  Missed days of work

•  Diminished performance and lower workplace productivity

•  Increased health care expenditures for illnesses and treatment 

of multiple associated health conditions

•  Workplace accidents and occupational injuries

•  Motor vehicle crashes

These outcomes 
can result in 
substantial costs 
to employers.

Insomnia is estimated to cost 

U.S. businesses more than 

$63 billion in absenteeism 

and reduced workplace 

productivity,4 with accidents 

and occupational injuries 

adding up to $31 billion 

lost annually.5 Undiagnosed 

obstructive sleep apnea 

(OSA) has been estimated to 

cost $150 billion each year.6 

Collectively, costs attributable 

to sleep deficiency in the 

U.S. exceeded $410 billion in 

2015, equivalent to 2.28% of 

gross domestic product.7
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Why Sleep Matters
Sleep deficiency is a hidden cost of our tech-driven 24/7 

society, with 70% of Americans admitting that they routinely 

get insufficient sleep.1 The issue deeply affects our workforce, 

as 30% of U.S. workers and 44% of night shift workers report 

sleeping less than six hours per night.2

Undiagnosed and untreated sleep disorders are associated 

with poor health outcomes for employees, and they generate 

substantial costs for employers. An estimated 50–70 million 

people have a sleep disorder.3 The Institute of Medicine 

recognized the health and safety consequences of sleep

deficiency and labeled the issue “an unmet public health

problem,” arguing that 20% of serious crash injuries and 

hundreds of billions of dollars in medical costs each year 

can be attributed to sleep deficiency.3

Insomnia may be responsible for over $63 billion in absenteeism and 

presenteeism,4 and accidents and errors by people suffering from insomnia 

may result in an additional $31 billion lost annually.5 A recent report 

estimates that undiagnosed sleep apnea in the U.S. costs society $150 

billion each year.6 The RAND Corporation has estimated that collectively, 

costs attributable to sleep deficiency in the U.S. exceeded $410 billion 

dollars in 2015, equivalent to 2.28% of gross domestic product.7

Economic Impact

Diminished alertness is often caused by sleep 
deficiency and undiagnosed and untreated 
sleep disorders. This results in substantial 
direct and indirect costs due to:

•  Absenteeism (missed hours of work)

•  Presenteeism (diminished actual work 
performance relative to potential performance)

•  Health care expenditures for illness and 
treatment of associated health conditions

•  Workplace accidents and occupational injuries

•  Commute-related motor vehicle crashes

Sleep Matters Initiative Authors:

Matthew D. Weaver, PhD

Stuart F. Quan, MD

Laura K. Barger, PhD

Conor S. O’Brien, BA

Charles A. Czeisler, PhD, MD, FRCP

National Safety Council:

Emily Whitcomb, MPH
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Calculating Employers’ 
Cost of Sleep Deficiency
The Brigham and Women’s Hospital Sleep Matters Initiative 

and the National Safety Council have produced a fatigue 

cost calculator that estimates the economic costs of sleep 

deficiency for employers. Information about the employer’s 

location, workforce size and industry are entered into the

calculator to estimate sleep deficiency and likelihood of 

common sleep disorders among employees.

The calculator also shows employers how they can mitigate 

the costs of fatigue by implementing an effective fatigue risk 

management program.

About the Sleep Matters Initiative

The mission of the Sleep Matters Initiative, led by investigators 

from Brigham and Women’s Hospital and Harvard Medical 

School, is to foster excellence in the treatment of sleep and 

circadian disorders in order to improve health, safety, and 

performance; and to promote widespread change in social 

norms that will engender a culture of sleep health.

Fatigue Cost Calculator
Design Methodology
The calculator uses a complex algorithm based on 

information and data from peer-reviewed scientific literature. 

The literature review determined what contributors to fatigue 

were important enough to include, how to measure them, 

and how to determine estimated costs associated with 

these conditions.

How the Inputs are Used to 
Calculate Fatigue Costs
The cost calculator requires three pieces 
of information: 
1.  workforce size, 

2.  industry or occupation, and 

3.  workforce geographic location. 

Workforce size 

Workforce size is converted into an estimated count of 

employees who are affected by sleep deficiency or sleep 

disorders. This count is further incorporated in estimates 

of costs.

Industry description 

Industry description is is used to characterize gender, salary, 

and scheduling practices in the workforce. The Bureau of 

Labor Statistics (BLS) provides information on the distribution 

of employed men and women in each industry, and this 

information is used to calculate the expected prevalence 

of each common sleep disorder. Industry-specific salary 

information, also obtained from the BLS, informs the costs 

attributable to workforce absenteeism and presenteeism. 

Scheduling practices are also important considerations in 

the calculation of fatigue-related costs. Information on the 

proportion of employees that worked night shifts, rotating 

shifts, or between midnight and 6 a.m. was obtained from 

the BLS and the American Time Use Survey (ATUS, a survey 

of U.S. adults that is conducted by the U.S. Census Bureau8). 

See Table 1. The ATUS collects information annually on the 

type, timing and duration of activities of daily life, including 

work. The fatigue calculator uses the ATUS Table A-4A, which 

is a combined average of responses from 2011–2015.9 The 

shiftwork characteristics collected through The BLS and the 

ATUS are used to adjust the prevalence of sleep disorders 

and sleep deficiency among shift workers.

Geographic location

Geographic location of the workforce links to state-level data 

from the 2014 Behavioral Risk Factor Surveillance System 

(BRFSS), a state-based telephone survey of health-related 

behaviors conducted annually in the U.S.10 See Table 2. The 

fatigue calculator uses this data to estimate the prevalence of 

sleep deficiency across states. If multiple states are selected, 

national estimates of sleep deficiency are applied. 
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Prevalence of Sleep 
Deficiency and Common 
Sleep Disorders
Sleep deficiency

Adults require seven or more hours of sleep per night, but 

more than a third of Americans do not get enough sleep.11 

Overall, 30% of civilian employed U.S. adults (approximately 

40.6 million workers) report an average sleep duration of 

less than six hours per day. Sleep duration is influenced by 

many factors, including social norms and interactions, as 

well as characteristics of the local or regional environment. 

As a result, there is substantial geographic variation in sleep 

deficiency. In particular, sleep deficiency is more common in 

the Appalachian region of the U.S. and less common in other 

areas such as Wisconsin.12

 

State-wide data on sleep duration was obtained from the 

2014 BRFSS dataset. Using the location of the business, 

the calculator estimates the proportion of the workforce 

that sleeps less than six hours a night and the proportion 

that sleeps between six and seven hours a night. The

cumulative proportion that sleeps less than seven hours a 

night is the proportion of the workforce that is considered 

to be sleep deficient.

 

Sleep deficiency is more common among night shift workers 

than the general worker population. Responses from the 

National Health Interview Survey suggest that 44% of night 

shift workers get less than six hours of sleep every 24 hours.13 

The calculator incorporates an adjustment to the geographic 

prevalence of sleep deficiency among night shift workers by 

projecting a 44% prevalence of sleeping less than six hours 

among the subset of the workforce who engages in night

shift work.

34.8% of Americans are 
sleep deficient

Obstructive sleep apnea

Obstructive sleep apnea (OSA) occurs when a person’s 

airway becomes partially or completely blocked many times 

during sleep. This results in poor-quality sleep because the 

individual must repeatedly wake up to reopen the airway. 

Therefore, people with OSA do not get sufficient quantity 

or quality of sleep, resulting in sleepiness and/or fatigue. 

Because OSA sufferers typically do not gain full consciousness 

when they wake after episodes of not breathing, they often 

do not know the cause of their sleepiness and/or fatigue. 

The impact on health is significant. OSA is associated with 

increased risk of diabetes,14 hypertension,15,16 cardiovascular 

disease,15-22 stroke, 23-25 myocardial infarction 26 and death.24,27

The severity of OSA is characterized by the number of times 

breathing is stopped during sleep, as well as the duration 

of time the airway is blocked. Individuals with mild OSA 

average between five and 15 events per hour. Mild OSA 

affects 34% of men and 17% of women. Moderate to severe 

OSA (more than 15 events per hour) affects 13% of men and 

6% of women.28 The risk of OSA is increased among those 

who are obese, overweight or have a neck/collar size above 

17 inches.29  The calculator assumes a 13% prevalence of 

OSA among men in the workforce and 6% prevalence 

among women. These percentages should be considered 

conservative. Individuals with mild OSA have not been 

included in our estimates, although they often experience 

sleepiness and work-related impairment as well.

OSA prevalence is 
moderate-severe in 13% 
of men and 6% of 
women; mild in 34% of 
men and 17% of women

Insomnia

Chronic insomnia is the recurring experience of not being 

able to fall asleep, waking up frequently after falling asleep, 

or the inability to fall back to sleep, resulting in a reduction in 

daytime performance. Individuals with insomnia do not feel 

refreshed upon awakening and are often tired during the 

day, with diminished mental and physical performance.30 

Additionally, they are at increased risk for depression, lower 

quality of life, other medical conditions, and even death.31

 

Approximately 10% of the general population reports chronic 

insomnia symptoms that result in daytime consequences.32 
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Women are more likely to experience insomnia symptoms, 

and the prevalence of insomnia increases with age.33 The 

calculator assigns a 12% prevalence of insomnia to women 

and an 8% prevalence of insomnia among men.

 

More than 20% of workers are engaged in shift work, defined 

as work outside of standard daylight hours. Shift workers are 

at increased risk of insomnia. According to a National Sleep 

Foundation poll, 61% of shift workers experience insomnia, 

and approximately one-third suffer from sleepiness during the 

day.34 The ATUS provides data on the proportion of workers 

in each industry that work night or rotating shifts. The 

calculator links the chosen industry to these data and 

classifies that proportion of the workforce as shift workers. 

In cases where an industry does utilize shiftwork, the 

calculator estimates a 33% prevalence of insomnia among 

that subset of the workforce, regardless of gender.

 

8% of men and 12% 
of women suffer from 
insomnia

Restless Legs Syndrome

Restless legs syndrome (RLS) is a condition where sufferers 

experience uncomfortable sensations in their legs at night 

when they are attempting to fall asleep. The discomfort is 

improved by movement of the legs. In severe cases, the 

symptoms will be present during the day when sitting, and 

also may involve the arms. RLS occurs to some degree in

approximately 10% of the population. Prevalence increases 

with age and is more common among women.35,36 The

calculator predicts RLS among 9% of women and 5% 

of men in the workforce.

Shift work sleep disorder

Shift work sleep disorder (SWD) occurs when the body’s 

internal clock becomes misaligned with the sleep-wake 

schedule because of shift work. Symptoms of SWD include 

excessive sleepiness during night work and/or insomnia 

during daytime sleep. The risk for SWD is higher with frequent 

overnight shifts or a rotating shift work schedule. The 

calculator estimates a conservative 10% prevalence of SWD 

among of the proportion of the workforce that is scheduled 

to work night or rotating shifts.37

The Economic Impact 
of Sleep Deficiency and 
Common Sleep Disorders
Absenteeism

The Centers for Disease Control and Prevention (CDC) and 

the International Monetary Fund estimate that lost productivity 

due to absenteeism costs over $225 billion annually in the 

U.S., with employers sustaining annual costs of approximately 

$1,685 per employee.38 Rates of absenteeism are influenced 

by physical and mental health, occupational demands, stress, 

age, and importantly, sleep health.

Insomnia has been identified as a leading cause of workplace 

productivity loss. The estimated costs attributable to insomnia 

vary by study.39 This calculator incorporates a conservative 

estimate using data from self-insured, employer-sponsored 

health insurance plans in the U.S.40 Researchers estimated 

that individuals with insomnia cost employers an additional 

$405 in absenteeism over a six-month study interval. 

Projecting this estimate to a 12-month interval and adjusting 

for inflation (conversion to June 2017 dollars was performed 

using the Consumer Price Index Inflation Calculator at https://

www.bls.gov/data/inflation_calculator.htm), it is estimated 

that each individual with insomnia costs employers $985 

each year in absenteeism. While much of the research in this 

area has focused on insomnia, absenteeism is also increased 

among those with OSA.41 Our definitions for both insomnia 

and OSA also entail daytime sleepiness or dysfunction, which 

is believed to be a driver of absenteeism and presenteeism. 

For this reason, the calculator incorporates the same 

absenteeism costs for both insomnia and OSA.

The rate of absenteeism is further increased by 202% 

among those who work at night.42 Assuming annual costs of 

absenteeism of $1,685 per typical employee as estimated by 

the CDC, a 202% relative increase would be $3,404 per year, 

or an excess of $1,719. The fatigue calculator links industry 

categories to the ATUS estimates of the proportion of the 

workforce that regularly works between midnight and 6 a.m., 

and allocates an additional $1,719 in annual absenteeism 

cost to each employee in this subset.

In order to estimate the collective cost of absenteeism

attributable to sleep deficiency and common sleep disorders, 
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the number of employees estimated to have insomnia or OSA 

is multiplied by $985, and the number of employees who 

regularly work between midnight and 6 a.m. by $1,719, 

then the totals are summed. 

Presenteeism or decreased productivity

The difference between a person’s actual performance at 

work and possible performance is considered lost productivity, 

or presenteeism. The cost of this deficit can be estimated 

using employees’ compensation. In 2003, the American 

Productivity Audit estimated that lost productive time cost 

U.S. employers $225.8 billion, the equivalent of $300 billion 

in 2017 after adjusting for inflation.43 Common health-related 

reasons for lost productivity included depression, anxiety, 

pain, and headache. Subsequent research has revealed that 

fatigue-related performance deficits as a result of sleep 

deficiency or sleep disorders are important primary and 

intermediate sources that directly contribute to lost 

productivity as well as contribute to mental and physical 

health complaints, such as pain and mood disorders.44 

The American Insomnia Survey sought to quantify the 

costs of insomnia in the U.S. workforce by surveying a

representative subsample of members of a national health 

insurance plan.4 The study was designed to result in 

nationally representative estimates. The survey concluded 

that $59.8 billion was being lost as a result of decreased 

productivity due to insomnia, a sum that would be worth 

$66.8 billion in 2017 dollars. Individuals with insomnia were 

estimated to cost business an excess of 11.3 workdays each 

year in presenteeism (7.8 days after adjusting for comorbid 

conditions, which are commonly found along with sleep 

disorders). Using national average wage information in June 

2017 dollars, each person with insomnia would be expected 

to be responsible for approximately $2,548 in lost productivity 

costs each year.4

Presenteeism is not limited to those with sleep disorders.

Insufficient sleep leads to fatigue and daytime sleepiness, 

often resulting in decreased productivity in the workplace. 

The RAND Corporation estimates that individuals who sleep 

less than six hours each night on average lose six full work 

days of productivity each year, while those who sleep six to 

seven hours on average lose 3.7 work days annually 

compared to workers who obtain sufficient sleep.45

Total presenteeism costs are calculated by first multiplying 

the median hourly wage for each occupation by eight hours 

and adding 30% to account for the employer’s fringe benefit 

costs. In 2015, the mean annual wage was $46,120, while 

the median wage was $29,930.46 Our use of the median 

represents a conservative estimate of daily costs. This daily 

cost is then multiplied by 7.8 days (consistent with the 

American Insomnia Survey findings) for the number of 

employees in the workforce expected to have insomnia or 

OSA. The rationale for including both insomnia and OSA in 

this calculation is the same as discussed previously. 

Presenteeism costs associated with sleep deficiency follow 

a similar pattern. The number of employees in the workforce 

who are estimated to sleep between six and seven hours is 

multiplied by their daily cost for 3.7 workdays, while those 

expected to sleep less than six hours each night are 

multiplied by the cost of six work days. The cumulative cost 

from all sources is the annual total cost of presenteeism 

used in the calculator. 

Health care costs

Although short-term bouts of insomnia contribute to 

absenteeism and presenteeism through fatigue-related 

performance decreases,47,48 there are tangible chronic health 

consequences as well. Insomnia has been associated with 

fatigue, depression, and significantly diminished quality of 

life.30,49 Persistent long-term insomnia has been associated 

with mortality.31 As discussed earlier, OSA is associated with 

increased risk of diabetes,14 hypertension,15,16 cardiovascular 

disease,15-22 stroke, 23-25 myocardial infarction, 26 and all-cause 

mortality.24,27

A study of self-insured, employer-sponsored health insurance 

plans in the U.S. was used to estimate increased health care 

costs associated with insomnia.40 Individuals with insomnia 

accounted for excess healthcare expenditures of $924 

over the six-month study period, or $1,848 annually. After 

adjustment for inflation, we expect that individuals with 

insomnia generate $2,246 in excess healthcare costs annually.

Individuals with untreated OSA have increased health care 

expenditures relative to similar individuals who do not have 

OSA. The magnitude of the incremental increase varies. 

A recent review collected relevant studies and estimated 

the incremental increase in cost to be between $1,950 and 

$3,899 in 2015 dollars.50-53 In order to use one fixed cost 
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as the assumption for this calculator, the midpoint between 

these values ($2,924) was used and adjusted for inflation. 

This approach suggests that individuals with OSA 

conservatively account for $3,001 in excess healthcare 

costs each year.

 

The calculator projects total healthcare costs by multiplying 

the number of employees with insomnia by $2,246 and 

employees with OSA by $3,001 before summing the totals.

Improving performance, health and savings

Occupationally based sleep health education and sleep 

disorder screening programs have been shown to reduce 

fatigue costs by improving the sleep, performance, health and 

safety of the workforce.54 These programs are often delivered 

through either in-person expert-led sessions, a train-the-trainer 

type model or online. These approaches were compared in 

a sample of eight fire departments, and while all approaches 

had positive results, each approach had strengths and 

weaknesses.55 The expert-led approach resulted in the 

greatest improvement in knowledge and the highest rate of 

clinical evaluation when indicated, but may be logistically 

difficult and costly. Reports of positive behavioral change 

were common across all modalities. Participation was 

generally lower in the online group, but the scalability and 

expense for this approach may be favorable for some 

employers. The costs and effectiveness of these approaches 

would be expected to vary by workplace, and the results 

from the study of fire departments may not generalize to 

other settings. Employers should consider the approach 

that would most benefit their own workforce.

The savings section of the calculator provides a conser-

vative estimate of the costs that may be recouped with a 

program that is effective at reducing the prevalence of sleep 

deficiency and identifying, diagnosing, and treating common 

sleep disorders. We conservatively estimate the median cost 

of expert-led, train-the-trainer, and online programs to be 

$20,000, with an additional $5 per employee. We anticipate 

that businesses with less than 100 employees may be more 

likely to choose the online education option, which is 

estimated at $8,000 plus $5 per employee. The cost for an 

online program is applied to businesses with less than 

100 employees.

 

The calculation starts by dividing the prevalence of sleep 

deficiency, insomnia, and OSA by the total cost of each to 

produce an average cost per employee. The savings are 

calculated by determining the costs on a per-person level, 

and then computing the impact of reducing the number of 

persons affected on a sliding scale from 100% to 0%. 

A program that is 50% effective would lead to treatment for 

50% of employees with insomnia or OSA. A 50% effective 

program would also be expected to lead to sufficient sleep 

duration among 50% of those who sleep less than seven 

hours each night. The costs of implementing the program 

are automatically subtracted from the potential savings.

This online fatigue cost calculator conservatively projects 

the costs borne by employers as a result of sleep deficiency 

and common sleep disorders in the workforce. It helps 

employers see the potential return on investment that

could be expected from implementing an effective fatigue 

risk management program that includes screening for

common sleep disorders.
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Type of Industry Night Shift Rotating Shift
Work between 

midnight 
and 6 a.m.

Overall Industry Average 3.2% 2.5% 6.4%

Management, Business, and 
Financial Operations Occupations 0.5% 0.9% 3.6%

Computer, Engineering, 
and Science Occupations 1.3% 1.2% 3.1%

Education, Legal, 
Community Service, Arts, 
and Media Occupations

1.0% 1.5% 2.8%

Service Occupations 6.2% 5.2% 8.3%

Sales and Related Occupations 1.9% 3.8% 3.9%

Office and Administrative 
Support Occupations 3.0% 1.4% 5.1%

Farming, Fishing, and 
Forestry Occupations 2.4% 1.4% 12.5%

Construction and 
Extraction Occupations 0.8% 1.2% 6.0%

Installation, Maintenance, 
and Repair Occupations 3.4% 1.5% 8.8%

Production, Transportation, and 
Material Moving Occupations 6.5% 4.2% 17.0%

Tables and Figures

Table 1. Proportion of employees who are scheduled for night shifts, rotating shifts, or work between midnight 

and 6 a.m. by occupational group.9
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State Insufficient Sleep State Insufficient Sleep

Overall 34.8% Connecticut 34.5%

Guam 48.7% Illinois 34.2%

Hawaii 44% Massachusetts 34.1%

Kentucky 38.9% California 33.7%

Georgia 38.8% Texas 33.2%

Maryland 38.5% Missouri 33.1%

Alabama 38.5% Arizona 32.7%

New York 38.1% North Carolina 32.4%

Indiana 37.8% Maine 32.2%

South Carolina 37.7% District of Columbia 32%

Michigan 37.5% New Hampshire 32%

West Virginia 37.4% New Mexico 31.6%

Delaware 37.4% Washington 31.6%

New Jersey 37.1% Wisconsin 31.3%

Ohio 37.1% Oregon 31.2%

Pennsylvania 36.8% Wyoming 31%

Tennessee 36.7% North Dakota 31%

Arkansas 36.5% Utah 31%

Puerto Rico 36.5% Kansas 30.5%

Mississippi 36.4% Idaho 30.3%

Nevada 36.2% Vermont 30.3%

Rhode Island 36.1% Iowa 30.2%

Virginia 35.9% Montana 30%

Louisiana 35.7% Nebraska 30%

Oklahoma 35.2% Minnesota 28.9%

Alaska 35.1% Colorado 28.5%

Florida 34.9% South Dakota 27.8%

Table 2. Geographic variation in sleep deficiency.10
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Abstract

Objective: 
To assess the impact of sleep disturbances on work performance/productivity.

Methods: 
Employees (N = 4188) at four US corporations were surveyed about sleep patterns
and completed the Work Limitations Questionnaire. Respondents were classified
into four categories: insomnia, insufficient sleep syndrome, at-risk, and good sleep.
Employer costs related to productivity changes were estimated through the Work
Limitations Questionnaire. Performance/productivity, safety, and treatment
measures were compared using a one-way analysis of variance model.

Results: 
Compared with at-risk and good-sleep groups, insomnia and insufficient sleep
syndrome groups had significantly worse productivity, performance, and safety
outcomes. The insomnia group had the highest rate of sleep medication use. The
other groups were more likely to use nonmedication treatments. Fatigue-related
productivity losses were estimated to cost $1967/employee annually.

Conclusions: 
Sleep disturbances contribute to decreased employee productivity at a high cost to
employers.
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Sleep Deprivation’s True Workplace Costs
by Patrick J. Skerrett
January 12, 2011

 Save   Share  

Getting plenty of sleep each night has never been high on my list of healthy living strategies. Results from a survey of employees at several large
U.S. corporations are prompting me to rethink my irregular sleep schedule.

A few years ago, pharmaceutical giant sanofi-aventis sponsored an anonymous, Web-based survey of 4,200 workers at four health care,
transportation, and manufacturing companies. The first part of the survey included 55 questions about health and sleep.

The second part was the 25-question Work Limitations Questionnaire, which aims to measure the affect of health-related problems on job
performance and productivity. From the accumulated data, researchers Mark Rosekind, Debra Lerner, and their colleagues are painting an
interesting picture of the relationship between sleep and work.

Survey participants said they needed an average of 7.6 hours of sleep a night — but got only 6.4 hours. About 10% reported having insomnia,
45% said they had some trouble sleeping, and the remaining 45% were good sleepers.

Performance and productivity, as measured by the Work Limitations Questionnaire, was significantly lower among workers with insomnia and
other sleep trouble than they were among those who usually slept well. Writing in the Journal of Occupational and Environmental Medicine, the
researchers estimated that lost productivity due to poor sleep cost $3,156 per employee with insomnia and averaged about $2,500 for those with
less severe sleep problems. Across the four companies, sleep-related reductions in productivity cost $54 million a year. This doesn’t include the
cost of absenteeism–those with insomnia missed work an extra five days a year compared to good sleepers.

How well you sleep, or how poorly, is influenced by many factors: stress, health, work, travel, medications, alcohol, smoking, even weight. So
many variables can make it a challenge to cope with trouble sleeping. Some people turn to prescription medications, others to over-the-counter
sleep aids. An even larger number rely on alcohol. That’s a faulty strategy. Alcohol may help you fall asleep, but over the course of the night it
actually interferes with sleep.

If you have trouble sleeping, here are a few things you can do:

Power down. Give your brain time to slip into a slower mode before going to bed. Read a novel, do some woodworking, take a shower–whatever
relaxes you.

Lights out. Try to avoid bright light at night. It suppresses the secretion of melatonin, a hormone produced by the brain’s pineal gland that helps
regulate the circadian rhythm. If possible, expose yourself to bright light early in the morning. This helps sets your body’s internal sleep/wake
cycle.

Have a talk. If lack of sleep is troubling you, talk with your doctor. He or she may be able to spot a medication that is causing the problem, or
offer counsel on exercise or weight loss (excess weight can cause obstructive sleep apnea, a type of snoring associated with multiple brief
awakenings at night). Spending a night in a sleep lab may be just what the doctor ordered.

If you expect to burn the midnight oil in 2011, factor in time to get the sleep your body and brain need. A restorative sleep schedule can help keep
you healthy and productive, and save your company thousands of dollars a year.

Patrick J. Skerrett (pjskerrett@med.harvard.edu) is editor of the Harvard Heart Letter and managing editor for digital media at Harvard Health
Publications.

Patrick J. Skerrett is editor of the Harvard Heart Letter and managing editor for digital media at Harvard Health Publications.
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Sleep a serious issue with major productivity costs for employers
Sonya Felix | News

Sleep is a serious issue.

That was a key message from Nadeem Rajabali, western Canada regional vice-president of business development for group and business insurance at Desjardins
Insurance, at the recent Mental Health Summit in Vancouver.

“Sleep isn’t a luxury. It’s as important as exercise and eating well to stay healthy. Lack of sleep costs employers about $5,000 in lost productivity per employee per year and,
with a significant link between insomnia and mental illness, it is time to take sleep disorders seriously,” he told the audience.

Read: Why employers stand to gain by helping their employees sleep

“Ideally, we need seven to nine hours of sleep a night to recuperate and rebuild cognitive capacities,” said Rajabali. Noting that 40 per cent of adult Canadians sleep poorly
or not enough, he described three major sleep disorders that affect the workplace: trouble sleeping, chronic insomnia and obstructive sleep apnea.

“Plan sponsors and insurers should be concerned, because there are direct consequences for the workplace, particularly for safety, productivity and even group benefit
insurance costs,” he said. “Studies show that insomnia alone is responsible for 25 per cent of the costs related to errors and accidents at work. Poor sleep also contributes
to absenteeism and presenteeism.”

Bradley Smith, president and founder of Haleo Preventive Health Solutions Inc., joined Rajabali to discuss how sleep disorders affect the workplace and the options
available to address them.

The options include a three-step process that starts with a confidential screening program for employees. Those identified to be at risk for insomnia, sleep apnea, restless
leg syndrome or shiftwork disorder can proceed to the second step where they receive phone support to explain the diagnostic and treatment options available. Those
motivated to seek treatment for insomnia can receive an evaluation and treatment sessions via videoconference with a therapist.

Read: Assessing the impact of online therapy as digital health tools proliferate

“Cognitive behavioural therapy for insomnia is a clinically proven solution that has been available for 40 years,” said Smith. “But our virtual clinic is making it far more
accessible.”

In a five-month pilot with 1,800 Desjardins employees, 35 per cent participated in the screening and 83 per cent of those who received a risk notification agreed to have
Haleo contact them. People who received risk notifications were four times more likely to be suffering symptoms of moderate to severe psychological distress, said Smith.
As well, presenteeism and absenteeism costs were 34 per cent higher.

Eighty-nine per cent of those who completed the program showed significant improvement in their sleep and the number of people with moderate to severe symptoms of
psychological distress fell by half. “We’re confident that employers will get a return of $10 for every dollar spent on screening, live support and treatment,” said Smith.

“With 15 to 20 per cent of people suffering from moderate to severe sleep disorder, this type of program provides a secure and confidential solution to get employees the
help they need.”

Read more stories from the Mental Health Summit
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Lack of sleep costing US economy up to $411 billion per year
November 30, 2016

RAND Corporation

Lower productivity levels and the higher risk of mortality resulting from sleep deprivation have a significant effect on a nation's economy. Sleep
deprivation increases the risk of mortality by 13 per cent and leads to the U.S. losing around 1.2 million working days a year. Increasing nightly
sleep from under six hours to between six and seven hours could add $226.4 billion to the U.S. economy.

Cite This Page:

RAND Corporation. "Lack of sleep costing US economy up to $411 billion per year." ScienceDaily. ScienceDaily, 30 November 2016. <www.sci‐
encedaily.com/releases/2016/11/161130130826.htm>.

FULL STORY

A lack of sleep among the U.S. working population is costing the economy up to $411 billion a year, which is 2.28 per‐
cent of the country's GDP, a new report finds.

According to researchers at the not-for-profit research organisation RAND Europe, part of the RAND Corporation, sleep deprivation leads to a
higher mortality risk and lower productivity levels among the workforce, putting a significant damper on a nation's economy.

A person who sleeps on average less than six hours a night has a 13 percent higher mortality risk than someone sleeping between seven and nine
hours, researchers found, while those sleeping between six and seven hours a day have a 7 percent higher mortality risk. Sleeping between seven

and nine hours per night is described as the "healthy daily sleep range."

In total, the U.S. loses just over 1.2 million working days a year due to sleep deprivation among its working population. Productivity losses at work
occur through a combination of absenteeism, employees not being at work, and presenteeism, where employees are at work but working at a sub-

optimal level.

The study -- 'Why Sleep Matters -- The Economic Costs of Insufficient Sleep'- is the first of its kind to quantify the economic losses due to lack of
sleep among workers in five different countries -- the U.S, UK, Canada, Germany, and Japan. The study uses a large employer-employee dataset

and data on sleep duration from the five countries to quantify the predicted economic effects from a lack of sleep among its workforce.

Marco Hafner, a research leader at RAND Europe and the report's main author, says: "Our study shows that the effects from a lack of sleep are
massive. Sleep deprivation not only influences an individual's health and wellbeing but has a significant impact on a nation's economy, with lower

productivity levels and a higher mortality risk among workers."

He continues: "Improving individual sleep habits and duration has huge implications, with our research showing that simple changes can make a
big difference. For example, if those who sleep under six hours a night increase their sleep to between six and seven hours a night, this could add

$226.4 billion to the U.S. economy."

The U.S. has the biggest financial losses (up to $411 billion, which is 2.28 percent of its GDP) and most working days lost (1.2 million) due to sleep
deprivation among its workforce. This was closely followed by Japan (up to $138 billion, which is 2.92 percent of its GDP, and around 600,000

working days lost).

Germany (up to $60 billion, which is 1.56 percent of its GDP, and just over 200,000 working days lost) and the U.K (up to $50 billion, which is 1.86
percent of its GDP, and just over 200,000 working days lost) have similar losses. Canada was the nation with the best sleep outcomes, but still has
significant financial and productivity losses (up to $21.4 billion, which is around 1.35 percent of its GDP, and just under 80,000 working days lost).

To improve sleep outcomes, the report outlines a number of recommendations for individuals, employers and public authorities:

Individuals -- Set consistent wake-up times; limit the use of electronic items before bedtime; and physical exercise during the day.

Employers -- Recognise the importance of sleep and the employer's role in its promotion; design and build brighter workspaces with facilities for
daytime naps; combat workplace psychosocial risks; and discourage the extended use of electronic devices after working hours.

Public authorities -- Support health professionals in providing sleep-related help; encourage employers to pay attention to sleep issues; and intro‐
duce later school starting times.

Access the report at: http://www.rand.org/pubs/research_reports/RR1791.html

Story Source:

Materials provided by RAND Corporation. Note: Content may be edited for style and length.
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The world seems to teach that the more you work, the more money you can make.
 
It makes sense, right? You work more, you earn more? So let’s all sleep less, work
more, and retire early. Wrong.

When working under fatigue, statistics actually show that productivity plummets as costs go up.

Consider the story of Bob, a 9 to 5 junior accountant.  At his firm, an opportunity has opened
up for him to become a partner. To show his dedication, he begins working overtime, taking
projects home, and cutting out two to three hours of sleep.
 
Bob’s alarm blares at 6:00 a.m. and he downs a cup of coffee and sluggishly trundles into
work. Unfortunately, his head is pounding and he keeps dozing off. To make up for this he
stays up that evening and works even more. Bob enters a vicious cycle of working late to make
up for the less productive time during the day.

All the while Bob’s productivity is shifting, his health deteriorates, he misses work, and instead
of getting the big promotion, Bob is fired.

The truth is that sleep deprivation costs both directly and indirectly, not to mention the loss
in human life.
 
Some say it costs us billions. So how does it all add up?

Global Numbers

Sleeping is an essential part of human nature and it is something that is being sacrificed for a cause that does not statistically add up. Around 3% of GDP is lost due to sleep deprivation, whereas a decrease in this statistic
has the potential to add billions back into the economy. This map shows how much money is lost annually in the United States, Canada, the United Kingdom, Germany, and Japan.

Source: “Why Sleep Matters: Quantifying the Economic Costs of Insufficient Sleep”
– [1] Rand Corporation

The old saying, “time is money” is more relevant here than ever. Work time lost due to lack of sleep is literal money being wasted. The chart below demonstrates the correlation between lost time and lost money.

Total Working Time Lost Across Five OECD Countries
 

US

UK

Germany

Japan

Canada

# Full-time workers {in thousands}

121,490

22,733

28,965

47,790

14,559

# Part-time workers {in thousands}

27,340

8,296

11,245

14,000

3,387

Days lost {full-time}: < 6 hours

528,377

87,372

60,545

185,289

22,089

Days lost {full-time}: < 6 hours

479,643

64,447

90,023

282,009

41,888

Days lost {part-time}: 6 to 7 hours

118,906

31,885

23,506

54,280

5,139

Days lost {part-time}: 6 to 7 hours

107,938

23,519

34,951

82,614

9,745

Days lost: total

1,234,864

207,224

209,024

604,191

78,861

Hours lost: total

9,878,910

1,657,792

1,672,192

4,833,532

630,886

Less Sleep Means Reduced Productivity
According to the Center for Disease Control 1 in 3 adults do not get enough sleep. In that statistic, some
35% of employed respondents reported they did not get enough sleep. — [2] Centers for Disease Control
and Prevention

What could be the cause of this and how does it affect the average worker and their
employer?

“On an average day in 2017, 24 percent of full-time employed workers spent some time
working while at home. The share of full-time employed workers performing work at home rose
from 18 percent per day in 2003 to 24 percent in 2009, and remained relatively flat from 2009
to 2017.”

[3] Bureau of Labor and Statistics

A recent study published in the Journal of Occupational Health Psychology surveyed 699
USDA Forest Service Workers and found, “People who tend to linger on bad or stressful work
experiences outside of working hours report more frequent insomnia than those who can
successfully shut off these bothersome thoughts.”

[4] Medical News Today

“A study of 7,428 participants concluded that sleep deprivation and insomnia cost employers
$2,280 annually per employee.”

[5] National Center for Biotechnology Information

Accidents and Work-Related Injuries

As people forgo sleep they experience a drop in cognitive abilities. This can affect mood, memory,
attention, performance, and more. Throughout history, lack of sleep has helped lead to several
serious workplace accidents. The following occurred due in part to human error and have been
linked to possible sleep deprivation.

3B748D69-4742-4A75-94E3-526DE0FA0B79.bin

1979Three Mile Island
“Although a mechanical problem precipitated the incident, it was chiefly this human error of
omission and the subsequent flawed corrective action that caused the near meltdown of the
reactor later that morning.”

[6] Dr. Merrill Mitler, Scripps Clinic Sleep

“Investigators have ruled that sleep deprivation was a significant factor in the 1979 nuclear
accident at Three Mile Island, as well as the 1986 nuclear meltdown at Chernobyl.”

[7] Division of Sleep Medicine at Harvard Medical School

3B748D69-4742-4A75-94E3-526DE0FA0B79.bin

1986Chernobyl
3B748D69-4742-4A75-94E3-526DE0FA0B79.bin

1986The Challenger Explosion
“The recent report of the Presidential Commission on the Space Shuttle Challenger Accident
did cite the contribution of human error and poor judgment related to sleep loss and shift work
during the early morning hours.”

[6] Dr. Merrill Mitler, Scripps Clinic Sleep

“We've looked at some of the literature on the Exxon Valdez and of course the main point is
that the timing of the accident was consistent with a sleep-related or fatigue-related error.”

[8] Dr. Merrill Mitler, Scripps Clinic Sleep Disorders Center

3B748D69-4742-4A75-94E3-526DE0FA0B79.bin

1989Exxon Valdez Oil Spill
3B748D69-4742-4A75-94E3-526DE0FA0B79.bin

1999American Airlines Flight 1420
“Contributing to the accident were the flight crew's impaired performance resulting from fatigue
and the situational stress associated with the intent to land under the circumstances…”

[9] U.S. Department of Transportation

Too big to depict on a timeline are the hundreds of lives lost every year due to smaller scale
vehicular, medical, and factory related accidents caused by sleep deprivation.

“Dr. Charles Czeisler of the Division of Sleep Medicine at Harvard Medical School found that
hospitals could reduce the number of medical errors by as much as 36 percent by limiting an
individual doctor’s work shifts to 16 hours and reducing the total work schedule to no more than 80
hours per week.” — [10] Healthy Sleep

Health Risks

Most of the time sleep deprivation will not cost the lives of others. The greater risk could be at
your own expense. Rand.org reports that sleep deprivation increases the risk of mortality by 13
percent. The following are only a few of the most serious conditions caused by sleep deprivation.

Heart Problems
“Even if you are a non-smoker who exercises and has no genetic predisposition to
cardiovascular disease, skimping on sleep — or getting too much of it — can boost your risk of
heart attack, according to a new University of Colorado Boulder study of nearly a half-million
people.”

[11] Science Daily

Diabetes
“The study demonstrated an association between habitual short nocturnal sleep with Type Two
Diabetes Mellitus when compared to healthy controls.”

[12] Dr. Mohammed A. Al-Abr, Department of Clinical Physiology, Sultan Qaboos University Hospital

Obesity
“Laboratory studies and multiple epidemiological studies have linked short-sleep duration and
poor-sleep quality to obesity risk.”

[13] Dr. Guglielmo Beccuti and Dr. Silvana Pannain

Stroke
“Sleep duration has a significant impact on stroke risk factors. While there appears to be an
association between sleep duration and stroke risk factors such as hypertension, diabetes
mellitus, obesity, dyslipidemia, and AF, the underlying pathophysiological mechanism remains
unclear.”

[14] Dr. Chun Seng Phua, Department of Medicine, Melbourne Clinical School

Depression
“In conclusion, chronic sleep deprivation rather than acute sleep loss may lead to depression
that is potentially attributable to the neurochemical changes that occur in the brain. On the
other hand, depression may lead to disturbed sleep which could manifest as a symptom of a
mood disorder.”

[15] Dr. Mohammed A. Al-Abr, Department of Clinical Physiology, Sultan Qaboos University Hospital
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Direct and Indirect Costs for Employers

DIRECT
3B748D69-4742-4A75-94E3-

526DE0FA0B79.bin

Less productive employees
“Less productive employees to say: A 2017 study published in the
American Journal of Health Promotion discovered that employees
who sleep less than or more than 8 hours per night had more
daytime fatigue, less productivity, and more absenteeism from
work.” — [16] American Journal of Health Promotion

3B748D69-4742-4A75-94E3-
526DE0FA0B79.bin

Time
“Sleep deprivation… leads to the U.S. losing around 1.2 million
working days a year.” — [17] Rand

INDIRECT
3B748D69-4742-4A75-94E3-

526DE0FA0B79.bin

Coffee
“For 1 in 2 workers, a regular caffeine fix is essential to their work
routine” — says Mary Lorenz from CareerBuilder. Many offices
provide coffee for their employees. Therefore, if workers were to
get better sleep the amount of coffee an employer provides would
likely diminish.

3B748D69-4742-4A75-94E3-
526DE0FA0B79.bin

Power and resources
“On average, a U.S. office building spends nearly 29 percent of its
operating expenses on utilities, and the majority of this expenditure
goes toward electricity
and natural gas.” — [18] Madison Gas and Electric
Many workers try to compensate for lost sleep by staying in the
office late. This can require employers to leave amenities on past
hours, costing companies hundreds to thousands of dollars.

3B748D69-4742-4A75-94E3-
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Accidents
“These proportions are higher than for any other chronic condition,
with annualized US population projections of 274,000 costly
insomnia-related workplace accidents and errors having a
combined value of US $31.1 billion.” — [19] National Center for
Biotechnology Information

Direct and Indirect Costs for Employees

Workers end up shelling out a good deal of their own money to fight insomnia and other sleep-
related disorders. Although not all of these statistics are directly related to lack of sleep, they are
pretty telling as to how much sleep deprivation can cost individuals and families.
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Stimulants
“As a point of reference, the average American spends about
$1,100 a year on coffee.” — [18] Madison Gas and Electric

3B748D69-4742-4A75-94E3-
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Time
“The global market for sleep aids and technologies is expected to
reach $84.9 billion by 2021 from $66.3 billion in 2016, rising at a
compound annual growth rate (CAGR) of 5.1% from 2016 through
2021.” — [20] Natana Raj, BCC Medical Analyst
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Heart Disease
“By 2030, annual direct medical costs associated with
cardiovascular diseases are projected to rise to more than $818
billion” — [21] Centers for Disease Control and Prevention Foundation

3B748D69-4742-4A75-94E3-
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Obesity
“The medical care costs of obesity in the United States are high. In
2008 dollars, these costs were estimated to be $147 billion.” —
[22] Centers for Disease Control and Prevention

3B748D69-4742-4A75-94E3-
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Diabetes
“According to the American Diabetes Association’s Economic Costs
of Diabetes in the U.S. in 2017, the average medical expenditure
for people with diagnosed diabetes is about $16,750 per year, of
which about $9,600 is due to diabetes.” — [23] Centers for Disease
Control and Prevention

Socio-economic Impact

Economic status has been known to affect how much sleep people get. Workers in lower-income
families tend to sleep less than middle and upper class. Work conditions like low wages and
graveyard shifts, among other factors, likely produce this statistic.
 
A study done by the 2013 National Health Interview Survey, displays the percentage of low-income
families who get fewer than 6 hours of sleep each night.

% of Adults Who Get ≤6 Hours of Sleep
70CA74E3-0B75-448E-9620-971B345EDCA3.bin

Source: “National Health Interview Survey, United States, 2013”
– [24] Centers for Disease Control and Prevention

What Can We Do?

One Japanese company, Crazy INC, is fighting the problem by paying their employees with cafeteria
points to get at least 6 hours of sleep each night, five days a week. This is worth $540 a year. — [25]
PayScale

Aetna is another company that is paying its employees to get sufficient rest. The brand’s CEO and
chairman, Mark Bertolini, said they are willing to pay their workers up to 500 dollars a year to get
enough sleep. — [26] CNBC

35A1345A-F24B-4051-8C03-31E78B5B407A.bin

Not all companies need to pay their employees to get rest. The Centers for Disease Control
and Prevention recommends the following.

Employers can consider adjusting work schedules to allow their workers time to get enough
sleep.

Employers can also educate their shift workers about how to improve their sleep.

Encouraging employees to get healthy sleep could pay off in the long run. As they get more
sleep, they are more likely to come to work and crush it.

Conclusion - More Sleep Means Increased
Productivity

Here’s the bottom line: Better Sleep = More Money

If corporations want to make more money, they could begin by encouraging good sleep
practices around the workplace. RAND pointed out that if workers could increase their sleep by
just an hour, moving from 6 to 7 hours of rest, this could improve the U.S economy by 224.6
billion dollars.

93899410-5517-4C06-A5E3-A5C2F55729E2.bin

And it is not only the corporations who benefit. Economists Matthew Gibson and Jeffrey
Shrader found that folks who get enough sleep could increase their earning potential by up to
4.5%. — [27] Jeffrey Shrader

So, here is our challenge to you. If you are in charge of a group of workers, share this info and
teach good sleep practices. Then go and practice what you preach.
 
If you are an employee or work for yourself, go to bed tonight and do what you can do get
between 7 and 8 hours of sleep. As we’ve learned, sleep can equal significant savings and
earnings.
 
Work smarter, not harder by getting off on the right foot – a good night’s rest!
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