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Abstract

Objectives: Insomnia is an important clinical problem affecting the elderly. We examined trends 

in insomnia diagnosis and treatment among Medicare beneficiaries over an eight-year period.

Design: Time series

Setting and Participants: 5% sample of Medicare administrative data for years 2006–2013 

Measurements: Insomnia was defined as the presence of at least one claim containing International 

Classification of Disease, Version 9, Clinical Modification (ICD-9-CM) codes 307.41, 307.42, 

307.49, 327.00, 327.01, 327.09, 780.52, V69.4 in any given year. Insomnia medications were 

identified by searching the Part D prescription drug files in each year for barbiturates, 

benzodiazepines, chloral hydrate, hydroxyzine, non-benzodiazepine sedative hypnotics, and 

sedating antidepressants.

Results: Prevalence of physician-assigned insomnia diagnoses increased from 3.9% in 2006 to 

6.2% in 2013. Prevalence of any insomnia medication use ranged from 21.0% in 2006 to 29.6% in 

2013 but remained steady. A sharp increase in use of benzodiazepines from 2012–2013 (1.1% to 
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17.6%) drove up total insomnia medication use for 2013. Prevalence of both insomnia diagnosis 

and medication use ranged from 3.5% in 2006 to 5.5% in 2013, while prevalence of either 

insomnia diagnosis or medication use ranged from 22.7% in 2006 to 31.0% in 2013.

Conclusions: In this large national analysis of Medicare beneficiaries, prevalence of physician-

assigned insomnia diagnoses was low but increased over time. Prevalence of insomnia medication 

use was up to four-times higher than insomnia diagnoses and remained steady over time. Notably, 

prevalence of benzodiazepine use increased dramatically from 2012–2013 after these medications 

were included in the Medicare Part D formulary.
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Introduction

Sleep complaints increase across the lifespan and are omnipresent among older adults, with 

half of older adults reporting poor sleep quality.(1–4) The most common diagnosis is 

insomnia disorder, defined as difficulty initiating or maintaining sleep with associated 

daytime impairment. Among the general population, lifetime prevalence estimates for 

chronic insomnia have historically ranged from 9–12%.(5) Among older adults, the annual 

prevalence of insomnia ranges from 25–40%.(1) Among older adults, insomnia disorder is 

associated with increased morbidity, mortality, diminished quality of life, and increased 

health care utilization.(6, 7) The most common treatment for insomnia remains 

pharmacotherapy, and a number of FDA-approved medications are available.(8) However, in 

spite of clinical effectiveness, many sedative hypnotic compounds, including traditional 

benzodiazepines as well as newer non-benzodiazepine sedative hypnotics (NBSH, e.g., 

newer “z-drugs” such as eszopiclone, zaleplon, and zolpidem, as well as a melatonin 

receptor agonist, ramelteon), have been associated with increased risk of falls, fractures, and 

cognitive side effects among older adults.(9–12) Thus, sleep medications must be used with 

caution in this population, and older benzodiazepines should be avoided whenever possible, 

due to unfavorable risk-benefit ratios.(9) Despite the high prevalence and substantial adverse 

consequences of the condition, as well as the need for careful treatment of insomnia among 

older adults, few population-level studies have characterized longitudinal trends in insomnia 

diagnosis or treatment in the US.(9) In light of the aging US population, such insight could 

provide valuable guidance to payers, policy-makers, and health systems leaders seeking to 

optimize outcomes, allocate scare resources, and manage health for the future.(13)

Most of what is known regarding insomnia-related trends among older adults stems from 

analyses of data from the National Ambulatory Medical Care Survey (NAMCS). Using this 

dataset, Moloney and colleagues found that between the years 1993 to 2007, insomnia 

diagnoses among older adults increased from 21.9 to 53.0 per 10,000 office visits.(14) 

Similarly, Maust and colleagues reported that between the years 2003–2012, insomnia 

diagnoses continued to increase during both primary care and psychiatric office visits.(3) 

Finally, Ford and colleagues reported that sleep-related diagnoses among adults aged 65 and 

older increased from 0.5% of office visits in 1999 to 1.3% of office visits in 2010.(15) In 

terms of insomnia treatment, population-level analyses of data from the NAMCS and 

Albrecht et al. Page 2

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2020 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



National Health and Nutrition Examination Survey (NHANES) have found increases in 

prescriptions for sleep medications during the 1990s and 2000s.(2, 16) For example, in an 

analysis of the NAMCS, Ford and colleagues found that between the years 1999 to 2010, 

prescriptions for NBSH for older adults increased from 0.7% of office visits to 2.0% of 

office visits.(15) In terms of traditional benzodiazipine receptor agonists, some studies have 

shown an increase in prescriptions among older adults during this time interval, while others 

have found no increase over time.(3, 15) From both epidemiologic and clinical perspectives, 

the use of benzodiazipines among older adults is of particular interest given their well-

documented risks and recent (2012) addition to the Centers for Medicare and Medicaid 

prescription drug formulary.

The purpose of the current investigation was to examine trends in insomnia diagnosis and 

treatment among a randomly selected, nationally representative sample of older adult 

Medicare beneficiaries in the US. The primary hypotheses were: 1) insomnia diagnoses and 

insomnia-related prescriptions increased over time; and 2) an increase in prescriptions for 

benzodiazepines would be observed following their inclusion into the Medicare prescription 

drug formulary in 2012.

Methods

Data Source

A 5% random sample of Medicare administrative data obtained from the Centers for 

Medicare & Medicaid Services (CMS) Chronic Condition Data Warehouse (CCW) for years 

2006–2013 was the primary source of data for this study.

Study design and procedures

A time-series analysis was conducted to estimate the prevalence of insomnia and use of 

insomnia-related medications among Medicare beneficiaries over an eight-year period. 

Statistical significance was defined as p<0.05. All analysis was performed with SAS version 

9.4 (SAS Institute, Cary, NC). This study was approved by the Institutional Review Board of 

the University of Maryland, Baltimore.

Insomnia

Insomnia was defined as the presence at least one inpatient or outpatient claim with 

International Classification of Disease, Version 9, Clinical Modification (ICD-9-CM) codes 

307.41, 307.42, 307.49, 327.00, 327.01, 327.09, 780.52, V69.4. In any given year, a 

beneficiary was required to receive at least one diagnosis of insomnia in any position on a 

claim to be counted toward the insomnia prevalence estimate for that year.

Insomnia Medications

Insomnia medications were identified by searching the Part D prescription drug files in each 

year. Specific classes and medications included barbiturates - amobarbital, butabarbital, 

pentobarbital, secobarbital, phenobarbital, mephobarbital; benzodiazepines – alprazolam, 

clonazepam, estazolam, flurazepam, lorazepam, oxazepam, quazepam, temazepam, 

triazolam; chloral hydrate; hydroxyzine; non-benzodiazepine sedative hypnotics (NBSH) - 
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eszopiclone, zaleplon, zolpidem; ramelteon; sedating anti-depressants - amitriptyline, 

nortriptyline, doxepin, clomipramine, trazodone, nefazodone, mirtazapine. In any given year, 

insomnia medication use was defined by at least one prescription fill for any of the listed 

medications.

Data Analysis

Annual prevalence was calculated by dividing the numerator (number of beneficiaries with 

at least one ICD-9-CM diagnosis of insomnia or at least one fill of an insomnia medication) 

by an appropriate denominator. Specifically, the denominator for insomnia prevalence 

calculations was the number of beneficiaries with at least ten months of Medicare Parts A & 

B with no Part C (Medicare Advantage) coverage in each year. Medicare Advantage claims 

were not consistently available in the data. The denominator for insomnia medication 

prevalence estimates was the number of beneficiaries with at least ten months of continuous 

Medicare Parts A, B, and D (prescription drug plan) with no Part C coverage in each year.

Annual prevalence was calculated for any insomnia medication and for the four most 

prevalent classes or drugs (sedating antidepressants, hydroxyzine, NBSH, benzodiazepines). 

Individuals could contribute to the numerators of more than one class category but were not 

“double counted” for overall prevalence of insomnia medication use. To increase sensitivity 

and account for possible underdiagnosis of insomnia, we calculated prevalence of either an 

insomnia diagnosis or insomnia medication use using the denominator for insomnia 

medications. In this case, beneficiaries in the numerator with an insomnia diagnosis were 

required to have at least ten months of continuous Medicare Parts A, B, and D with no Part 

C coverage in each year. Finally, to increase specificity of the insomnia diagnosis, we 

calculated annual prevalence of an insomnia diagnosis and insomnia medication use using 

the same denominator. Annual prevalence by year and sex were plotted.

In time series data, error terms are often serially correlated which can lead to biased standard 

errors when typical regression methods are used. Thus, to assess annual trends in prevalence, 

we used a first-order linear autoregressive model which corrects for autocorrelated error 

terms. The impact of sex was evaluated by stratifying the autoregressive models by sex.

Results

Insomnia

The number of beneficiaries in the 5% sample with at least ten months of Medicare Parts A 

& B with no Part C coverage ranged from 1,732,766 in 2006 to 1,717,642 in 2013. Annual 

prevalence of insomnia diagnoses increased from 3.9% in 2006 to 6.2% in 2013 (Figure 1). 

There was a significant increasing trend in diagnoses over time (t=8.9, df=5, p<0.001).

Insomnia Medication

The number of beneficiaries in the 5% sample with at least ten months of Medicare Parts A, 

B, & D with no Part C coverage increased from 617,877 (2006) to 1,079,432 (2013). Annual 

prevalence of any insomnia medication use ranged from 21.0% in 2006 to 29.6% in 2013 

(Figure 1). The trend test was not significant (t=1.0, df=5, p=0.37).
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Sedating antidepressants, NBSH, hydroxyzine, and benzodiazepines were the most prevalent 

insomnia medications (Figure 2). Use of hydroxyzine (t=−3.2, df=5, p=0.03), ramelteon (t=

−4.7, df=5, p=0.01), and chloral hydrate (t=−4.2, df=5, p=0.01) decreased slightly over time. 

Annual prevalence of other insomnia medications remained relatively stable until 2012. 

Between 2012 and 2013, annual prevalence of benzodiazepines increased from 1.1% to 

17.6%.

Insomnia and/or insomnia medication

Annual prevalence of both insomnia diagnosis and medication use was low, ranging from 

3.5% in 2006 to 5.5% in 2013. There was a significant increasing trend over time (t=3.1, 

df=5, p=0.03). Annual prevalence of either insomnia diagnosis or medication use ranged 

from 22.7% (2006) to 31.0% (2013)(See Figure 1). The time trend was not significant 

(t=1.2, df=5, p=0.27).

Insomnia and insomnia medication use by sex

Figure 3 displays insomnia diagnosis, medication use, diagnosis or medication use, and 

diagnosis and medication use, stratified by sex. Women had higher annual prevalence of 

insomnia diagnosis and medication use, whether alone or in combination. There was a 

significant increasing trend for insomnia diagnosis for women (t=8.5, df=5, p<0.001) and 

men (t=9.7, df=5, p<0.001). Similarly there was a significant increasing trend for insomnia 

diagnosis and medication use for women (t=2.9, df=5, p=0.03) and men (t=3.6, df=5, 

p=0.02).

Figure 4 displays prevalence of insomnia medication classes over time, stratified by sex. 

Annual prevalence of use of sedating antidepressants, NBSH, and hydroxyzine was higher 

among women.

Discussion

In this national analysis of a large sample of Medicare beneficiaries conducted from 2006 – 

2013, prevalence of insomnia diagnoses was low but increased over time. Annual prevalence 

of insomnia medication use was up to four-times higher than insomnia diagnoses and 

remained steady over time. Notably, annual prevalence of benzodiazepine use increased 

dramatically from 2012–2013 after Medicare extended Part D coverage to include them.

Prior estimates of insomnia disorder prevalence among older adults have ranged from 25%

−40%.(1) Our study’s much lower estimates (4%−6%) are likely due to our operational 

definition of insomnia. Whereas previous studies were based on survey assessments, we 

defined insomnia using provider-assigned ICD-9-CM codes. In a study that used multiple 

methods to ascertain insomnia diagnosis, Roth and colleagues reported population 

prevalence of insomnia in 2009 to be 3.9% based ICD-10-CM criteria, 14.7% based on 

International Classification of Sleep Disorders – Second Edition criteria, and 22.1% based 

on Diagnostic and Statistical Manual of Mental Disorders – Fourth Edition.(17) Our results 

are consistent with those of Roth et al, accounting for the increasing time trend, and suggest 

that insomnia continues to be underdiagnosed.(17)
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Conversely, prevalence of insomnia medication use among Medicare beneficiaries was high 

and remained steady from 2006–2012. These results contrast with prior studies in mixed age 

populations that have reported increases in NBSH use over time.(2, 16) Although no prior 

studies have estimated annual prevalence of insomnia medication use among older adults, 

Bertisch et al. (2014) reported that monthly NBSH use among adults ≥18 years increased 

from <1% in 1999 to almost 2% in 2009.(16) Similarly, Ford at el (2014) reported that 

annual office visits associated with a prescription for NBSH among adults age 20 and older 

increased from 0.5% in 1999 to 2.3% in 2009.(15) Unlike these prior studies, our study 

focused specifically on older adults and examined annual prevalence which could explain 

our higher estimates (8%) for NBSH use.

The increase in prevalence of benzodiazepine use from 2012–2013 came at a time when 

nursing homes were mandated to reduce antipsychotic use and may reflect substitution of 

benzodiazepines for antipsychotics to control behavioral symptoms in that population.(18) 

Medicare’s decision to include benzodiazepines in their formulary could also have shifted 

the payment structure, but not necessarily use among most beneficiaries. However, the 

prevalence of benzodiazepine use that we observed in 2013 was double that reported using a 

dataset of retail pharmacies from 2008 among those age 65 – 80 years, suggesting that this 

hypothesis does not fully explain the observed increase.(4) Nonetheless, benzodiazepines are 

on the Beer’s list of medications to be avoided in older adults and their use should be 

monitored closely in this population.(9)

The strengths of this study include a large national sample and eight years of data. Much of 

the previous literature on this topic has relied on the NAMCS, which uses the office visit as 

the unit of observation. In contrast, this study uses the person as the unit of analysis, 

allowing for the estimation of prevalence of physician-assigned insomnia diagnoses and 

medication use among Medicare beneficiaries. In contrast with the NAMCS, which assesses 

provider prescribing behavior, and the NHANES, which relies on patient self-report of 

medication use, our study required filled prescriptions for insomnia medications. Finally, 

this study is among the first to quantify the increase in prevalence of benzodiazepine use 

following their 2012 placement on Medicare formulary.

Our study is limited in that we were not able to ascertain indications for the prescribed 

medications. Because some medications used for the treatment of insomnia (e.g. sedating 

antidepressants, benzodiazepines) have other indications, it is possible that our results 

overestimate insomnia medication use. That said, our methodology is well-established in the 

literature. Further, our time-series design did not enable longitudinal analysis of individuals 

over time. Thus, we are unable to draw conclusions regarding duration of insomnia or 

insomnia medication use. We used linear regression within an autoregressive model to 

evaluate the significance of time trends of proportions. This may have introduced some error 

in test statistic estimation. Finally, an inherent limitation of administrative data is the 

inability to provide insight into severity of insomnia symptoms, objective measures of sleep, 

or other clinical variables of interest.

The objective of the current investigation was to describe overall patterns in insomnia 

diagnosis and prescription sleep aid use. Our data suggest that insomnia is commonly 
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treated, but infrequently diagnosed. Future research should seek to understand the 

consequences and causes of this discrepancy. For example, perhaps coding practices are 

related to quality of clinical care and thus associated with patient outcomes. Modern 

conceptualizations of insomnia, including the nosology of the Diagnostic and Statistical 

Manual of Mental Disorders-Fifth Edition(19), eschew outdated distinctions of primary and 

secondary insomnia in favor of the more accurate and accepted insomnia disorder, which can 

occur in isolation or comorbid with other medical and psychiatric disorders. In this vein, the 

role of provider specialty should also be explored in support of tailored provider insomnia 

education and treatment implementation efforts. Finally, given that nearly 20% of the 

Medicare population uses a prescription sleep aid, other relevant questions include 

polypharmacy and safety. For example, previous studies have found an association between 

concomitant use of benzodiazepines or NBSH and opioids and increased risk of overdose 

death.(20–22) This study raises important questions about insomnia diagnosis, prescribing 

practices, and medication interactions. From a clinical perspective, comprehensive sleep 

evaluation, careful treatment planning, and close follow-up are essential, especially when 

treating older adults.

In conclusion, in this national sample of Medicare beneficiaries, prevalence of insomnia 

diagnoses was low and increased over an eight-year period. Conversely, prevalence of 

insomnia medication usage, while much higher, remained steady over time. Our results 

confirm those of other studies suggesting that insomnia remains significantly 

underdiagnosed, despite active insomnia treatment.
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Highlights

• This study assessed trends in insomnia diagnosis and treatment in the US 

using a 5% sample of Medicare administrative data for years 2006–2013.

• Prevalence of physician-assigned insomnia diagnoses increased from 3.9% in 

2006 to 6.2% in 2013. Prevalence of any insomnia medication use ranged 

from 21.0% in 2006 to 29.6% in 2013 but remained steady through 2012.

• This study highlights the disparity between insomnia diagnosis and treatment 

and raises important questions regarding clinical evaluation and management 

of insomnia among older adults.
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Figure 1. 
Annual prevalence of insomnia diagnosis, by International Classification of Disease code, 

medication use, either, or both, 2006–2013
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Figure 2. 
Annual prevalence of insomnia medication use, 2006–2013
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Figure 3. 
Annual prevalence of insomnia diagnosis, by International Classification of Disease code, 

medication use, either, or both, by sex, 2006–2013
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Figure 4. 
Annual prevalence of insomnia medication use by sex, 2006–2013
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