Cost of Illness for Insomnia: Medical, Pharmacy, and Work
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Introduction
Insomnia can negatively impact the function of employees, which may potentially
cause financial burden to employers. Employers contribute significantly to healthbenefit costs of their employees, including health plan enrollment, medical
coverage, prescription drug coverage, sick leave, short- and long-term disability
coverage, and workers’ compensation. This financial burden is a major component
of the cost of illness calculations for insomnia. Previous studies on the cost
of illness for insomnia have used subjective information gathered from patient
surveys,1-4 included benzodiazepines and antidepressants in their inclusion
criteria,5 and have reported total costs without taking into account incremental
costs.6 Few studies have focused on the direct medical and prescription drug costs
of insomnia and no recent published studies have reported on total absenteeism
costs for a United States population. The goal of the current analysis was to
examine the impact of insomnia in an employed population, quantifying the annual
cost of illness to the employer by examining annual health benefit costs per
employee, including medical and prescription drug claims (direct costs), sick leave,
short- and long-term disability, and workers’ compensation claims (indirect costs).
The study findings were projected for a US national perspective using the civilian
labor force and database of persons insured by their employer.

Methods
• A retrospective analysis was performed on data (2001 to 2006) from the Human
Capital Management Services (HCMS) Research Reference Database consisting
of the medical records for approximately 510,000 employees representing the
retail, service, manufacturing, and financial industries. Anonymity of person-level
data was maintained according to the Health Insurance Portability and
Accountability Act guidelines.
• Employees with insomnia were identified using International Classification of
Diseases–9th Revision (ICD-9) codes or prescriptions for hypnotic agents.
–  ICD-9 codes used to identify employees with primary, secondary, or tertiary
diagnoses included 307.41 (transient disorder of initiating or maintaining sleep),
307.42 (persistent disorder of initiating or maintaining sleep), 307.49 (subjective
insomnia), and 780.52 (insomnia).  
– Prescriptions for hypnotic agents included ramelteon, zaleplon, zolpidem, and
eszopiclone.

• Employees without insomnia (no record of insomnia-related diagnoses and
no prescriptions for hypnotic agents) were defined as the control group.
• The index date for each employee in the insomnia group was defined as the
date of first service associated with insomnia or date of the first prescription,
whichever was earlier.
• For the control group, the index date was the average index date of employees
with insomnia.
• Employees in both the insomnia and control groups were required to be
continuously employed and eligible for health benefits for at least 1 year after
their index date.
• Outcome measures included prevalence of insomnia in the employed population,
medical and prescription costs, as well as payments for absences (sick leave,
short- and long-term disability, and workers’ compensation).
• Costs were inflation-adjusted to 2006 US dollars.  
• For projections representative of public health concerns, the study findings were
applied to both estimates of the US civilian labor force7 and the US population
insured by employers.8

Statistical Analysis

• The models controlled for population differences in age, tenure (years with
current employer), sex, marital status, race, exempt/non-exempt status (exempt
employees are not paid on an hourly basis and are not paid for overtime work),
full-time/part-time status, salary, Charlson Comorbidity Index,9 and geography
(defined by the first digit of the employee’s postal zip code).

Figure 1. Percentage of Utilization for Incremental Costs
of Insomnia
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• Only employees eligible for each specific benefit were included in the regression
models for that benefit.  
• Indirect costs were summed over all claims begun at some point during the year
following the index date.
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• Data were available for 294,042 eligible employees, of which 12,308 (4.19%)
were included in the insomnia group.  The demographics for both the insomnia
and control groups are detailed in Table 1.
• Comparison of annual health benefit costs showed highly significant differences
in costs between employees with and without insomnia for all categories (Table 2).
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All components significantly higher for those with insomnia compared with those without insomnia (P<0.0001)

Table 3.

• Insomnia was associated with an annual mean incremental cost of $3,225 per
employee, of which direct medical costs accounted for 48.3%, prescription drug
costs for 24.7%, and indirect costs (sick leave, short- and long-term disability,
and workers’ compensation) for 27.0% (Figure 1).

Projections

• Results of the current study were used to estimate the impact on the US
population (Table 3).

Estimated:

Table 1.

Demographic Differences Between Employees
With and Without Insomnia
Employees With
Insomnia

Employees Without
Insomnia

Difference

Mean

N

Mean

Mean age (at index date), years,
[SE]

12,306

42.59*
[0.08]

281,718

40.16
[0.02]

2.43

<.0001

Mean tenure (at index date),
years, [SE]

12,308

9.38
[0.07]

281,734

9.28
[0.02]

0.10

0.1971

Mean annual salary, $US,
[SE]

12,256

$61,365
[$551]

278,349

$49,509
[$167]

$11,856

<.0001

Female, %

12,308

57.0*

281,734

41.2

15.8%

<.0001

Married, %

11,720

56.2

257,156

56.2

0.0%

0.9615

Race (N)
White, %
Black, %
Hispanic, %

10,372

60.6
18.0
9.6

14.3%
-10.5%
-0.8%

<.0001
<.0001
0.0040

Exempt, %

12,308

44.2

281,726

28.0

16.2%

<.0001

Full Time, %

12,308

94.8

281,734

88.4

6.4%

<.0001

74.8
7.5*
8.7

207,655

Projections of the Impact of Insomnia to the US
Civilian and Employer-Insured Labor Forces (in 2005)
US Civilian Labor Force
(2005)

Population Insured by
Employer (2005)

150.1

126.7

Prevalence of Insomnia (millions of persons)

6.283

5.303

Incremental Annual Direct Health Care Costs
(medical+Rx) ($ millions)

$14,799.1

$12,492.0

Incremental Annual Indirect Costs (SL, STD,
LTD, WC) ($ millions)

$5,463.1

$4,611.4

Total Incremental Annual Costs ($ millions)

$20,262.2

$17,103.4

Study Prevalence Rate

4.19%

Persons (millions of persons)

SL = sick leave
STD = short-term disability
LTD = long-term disability
WC = workers’ compensation

P Value

N

Category

1.1

Conclusions
• Insomnia is associated with a substantial cost of illness, which can be a large
financial liability to employers.
• Direct medical costs (excluding prescription medications) contributed almost half
(48.3%) of the total incremental costs, while indirect costs (sick leave, short- and
long-term disability) represented 27.0% of the total incremental costs.
• The insomnia prevalence rate in this study (4.19%) reflected only employees
seeking medical care for their insomnia, and may underestimate the true
prevalence in the population.
• These results indicate an opportunity for improved management of patients with
insomnia that may reduce costs from an employer and a societal perspective.

Abbreviations; SE = Standard Error
* Demographic data corrected from abstract
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