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Abstract

BACKGROUND: Sleep difficulties are common among older adults, and clinical management of 

sleep difficulties commonly includes sleep medication (pharmacological and 

nonpharmacological). Our research examines sleep medication use and incident dementia over 8 

years using nationally representative data from older adults ages 65 years and older in the United 

States.

METHODS: We used data collected from the National Health and Aging Trends Study (NHATS), 

a nationally-representative longitudinal study of Medicare beneficiaries. Routine sleep medication 

use (pharmacological and non-pharmacological) was defined as use “most nights” or “every 

night.” Participants were screened for dementia with validated instruments that assessed memory, 

orientation, and executive function. We conduct prospective analyses to examine the relationship 

between routine sleep medication use and incident dementia using Cox proportional hazards 

modeling and estimated survival curves. Analyses controlled for age, sex, marital status, 

education, and chronic conditions.

RESULTS: Among respondents at baseline (n= 6,373), most participants (21%) were age 70 to 

74 years of age. Participants were 59% female and the sample comprised non-Hispanic White 

(71%). At baseline, 15% of our study sample reported using sleep medication routinely, which is 

representative of 4.6 million older adults in the US. Covariate adjusted proportional hazard models 

revealed that routinely using sleep medication was associated with incident dementia (HR=1.30, 

95%CI: 1.10 to 1.53, p<.01).

CONCLUSIONS: Our study observed, in a nationally representative study of older adults in the 

US across 8 years of data that 15% of older adults report routinely using sleep medication, yet 

routine use of sleeping medication was associated with incident dementia across the follow-up 

interval. Future research may examine behavioral approaches to improving sleep among older 

adults.

Keywords

Sleep medication; sleep medicine; gerontology; dementia

INTRODUCTION

There is a greater burden of sleep difficulties (e.g., difficulty falling asleep, waking up too 

early) among older adults age 65 and older than any other age group in the United States 

(US).1 Those experiencing sleep difficulties may seek medications to aid with their 

difficulties, either healthcare provider-administered psychotropic medication,2 or over the 

counter (OTC) agents such as non-pharmacological medications (e.g., diphenhydramine 

hydrochloride, diphenhydramine citrate, or doxylamine succinate) as well as herbal and 

nutritional supplements (e.g., valerian, melatonin).3 However, sleeping medications – 

particularly psychotropic medications – are strongly discouraged by major medical 

associations, including the American Geriatrics Society, attributable in part to the growing 

evidence that sleep medication use is associated with cognitive impairment and decline.4 We 
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examine nationally representative data from adults in the US to determine use of prescription 

or non-prescription sleep medication (sleep medication use) prevalence across 8 years of 

data, and the relationship between routine medication use and incident dementia.

Research suggests sleep medication use is common among older adults. Data from a large 

prescription repository show that approximately 9% of community-dwelling older adults 

report a prescription for sleep medication, with one third of those who report long-term sleep 

medication use (i.e., over 120 days).5 Another study found 16% of adults above the age of 

60 reported a prescription for sleep medication, 85% of which reported obtaining the 

prescription from their healthcare providers.6 Evidence from the Medical Expenditures 

Panel Survey, a nationally representative survey in the US, shows that the number of 

individuals who reported prescription sleep medication use increased 67% (8.1 million to 

13.5 million adults) between 1996 and 2013.7 In a cohort study of community-dwelling 

adults with diagnosed insomnia, 19% reported prescription sleep medication use and 27% 

reported OTC medication use.8

Research has examined specific pharmacological medications, such as benzodiazepines, and 

their relationship to various individual health and safety-related concerns among older 

adults, including risk of motor vehicle crashes,9 falls,10 and mortality.11 Further, older adults 

are more susceptible to adverse reactions to pharmacological sleep medications than 

younger adults,12 and there is a greater risk of misuse of pharmacological sleep medications 

among older adults than in younger adults.13 Research suggests that non-pharmacological 

medications for sleep have adverse outcomes. Research conducted among hospitalized older 

adults found that pharmacological (e.g., benzodiazepines) and non-pharmacological (e.g., 

diphenhydramine) medications resulted in an 18% and 22% respective increased rate of 

delirium among the sample.14 Also, research conducted among community-dwelling older 

adults found that non-pharmacological medication use was associated with lower cognitive 

function scores as compared to those not taking these components over a 10-year follow up 

period.15

Moreover, there is growing evidence of a relationship between pharmacological sleep 

medication use and increased risk for Alzheimer’s disease (AD), the most common 

dementia. In a sample of 2,336 older adults in Finland, researchers observed a significant 

association between pharmacological sleep medication use (e.g., benzodiazepines) for over 

60 days and worse cognitive function.16 Also, a meta-analysis found that benzodiazepine use 

presents a 78% higher risk for AD compared to those not reporting use of these 

pharmacological medications.17 The association between benzodiazepine use and AD in this 

meta-analysis focused on older adults residing outside the US (France,18–20 Taiwan,21 the 

United Kingdom,22 and Canada23,24), while only one study examined a US sample.25 

Further, the research to date has predominantly focused on benzodiazepine use and has 

employed study designs assessing sleep medication at baseline; participants typically did not 

complete regular assessment between baseline and follow-up.16

While the available literature and meta-analytic findings show a relationship between sleep 

medication use and AD, two gaps in the literature persist. First, there is limited evidence 

from studies using representative data from US-based older adults on the relationship 
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between sleep medication use and dementia. Second, there are only a limited number of 

studies that prospectively evaluate the relationship between sleep medication use and 

dementia. To address these gaps, we analyze longitudinal data collected using a nationally 

representative sample of Medicare beneficiaries in the US to examine the prevalence of sleep 

medication among older adults. We also prospectively examine the relationship between 

routine sleep medication use and incident dementia across 8 years of follow-up, positing that 

there will be a strong association between routine sleep medication use and incident risk for 

dementia.

METHOD

We analyzed data from the National Health and Aging Trends Study (NHATS), an annual in-

home, computer-assisted, longitudinal, nationally representative survey of community-

dwelling Medicare beneficiaries 65 years and older drawn from the Medicare enrollment 

database using a complex sampling design. We analyzed all available years, covering 8 years 

of data from 2011 to 2018. The study began in 2011, with a core interview administered 

annually.

Participants

Adults aged 65 and older were sampled from the Medicare enrollment file and first 

interviewed in 2011. NHATS also used proxy respondents for those individuals who were 

unwilling or unable to complete an interview, which has been shown to reduce attrition bias 

in longitudinal studies with older adults.26 The baseline sample comprised 7,609 older adults 

in the US. We drop those who screened positive for dementia at baseline (n=1,236) in order 

to examine the relationship between sleep medication use and incident dementia 

prospectively. We also make use of the survey weights for a full sample of 30,903,122 for 

our assessment of the prevalence of sleep medication use among respondents in this 

nationally representative sample.27 Additional information regarding the study design and 

content are available in greater detail elsewhere.28 All respondents provided consent, and the 

study protocol was approved by the Johns Hopkins University Institutional Review Board 

(IRB).

Measures

Sleep medication.—We examined sleep medication use among older adults based on 

participants’ response to the question, “In the last month how often did you take medication 

to help you sleep?” Participants recorded their response on a scale from “every night: 7 

nights a week” (1) to “most nights: 5–6 nights a week” (2), “some nights: 2–4 nights a 

week” (3), “rarely: once a week or less” (4), and “never” (5). We reverse-coded responses so 

that higher values indicated greater use. We created a new variable for medication use so that 

0 represented “never” or “rarely” or “some nights” and 1 represented routine use of sleep 

medication (“most nights” or “every night”).

Incident dementia.—Dementia screening was conducted with either the patient or a 

proxy report. Participants rated their memory then performed a memory-related activity 

(immediate and delayed 10-word recall). Next, participants responded to items related to 
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orientation performed a clock drawing test to assess executive function. For proxy 

interviews, an 8-item informant screener for dementia called the AD8 was administered.29 

Consistent with previous literature, based on their responses, participants screened either 

negative or positive for probable dementia.30–32 Sensitivity of the NHATS probable 

dementia screening measure has been determined in previous research to be 66%, and 

specificity is 87%, with respect to a clinical dementia diagnosis.31,33

Statistical Analyses

We computed descriptive statistics for demographic factors. To examine the proportion of 

older adults in the US routinely using sleep medications, we compute descriptive statistics 

for sleep medication use in each year of the study. We do so with and without population 

weights. We also compute descriptive statistics for routine sleep medication use by dementia 

status. We examined routine sleep medication use and incident dementia using Cox 

proportional hazards modeling to estimate the hazard ratios (HRs) with 95% confidence 

intervals (Cis) and estimated survival curves. We define the first dementia screening result as 

the event, after which we censor participants. We enter sleep medication use, which changes 

over time, in our analyses, as the predictor. First, we examined the relationship between 

routine sleep medication use and dementia without covariates (Model 1). Second, we 

examined the relationship between routine sleep medication use and dementia while 

controlling for demographic covariates, including age (0= 65 up to 75 years of age; 1= 75 

years of age and above), sex (0=male, 1=female), race (0=white, 1=non-white), and 

relationship status (0=widowed, single, or divorced, 1=living with partner or married). Third, 

we examined the relationship between sleep medication use and incident dementia while 

controlling for Model 2 demographic covariates and health conditions (0=no chronic 

conditions; 1=heart attack, 2=depression, 3=hypertension, 4=stroke, 5=diabetes). Depressive 

symptoms were measured using the Patient Health Questionnaire-2.34 Finally, in the 

estimated survival curves display time to a positive dementia screening result as a function 

of exposure to sleep medication use in unadjusted (Model 1), partially adjusted (Model 2), 

and fully adjusted models (Model 3, Figures 2A–C). Statistical analyses were performed in 

Stata (Version 16, College Station, TX).

RESULTS

Table 1 displays demographic characteristics of the sample. The majority of the sample was 

70–74 years of age (21%). The sample was predominantly non-Hispanic White (71%), 

followed by Black/African American (21%), Hispanic/Latino (5%) and more than one race 

or other (3%). The sample was slightly more female (59%) than male (41%). Among the 

sample half were married (51%) followed by widowed (21%) and divorced (11%).

Prevalence of sleep medication across the 8 years of the study is shown graphically in 

Figures 1A and 1B. In Year 1, 71% of the sample reported sleep medication use either 

“never,” “rarely,” or “some nights.” Without the population weights, this represented 5,462 

individuals. With the population weights, this represented 26.3 million older adults. In Year 

1, 15% of the sample reported sleep medication use “most nights” or “every night.” Without 

population weights, this represented 900 older individuals. With the population weights, this 
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represented 4.6 million older adults. As shown in Figure 1A, routine sleep medication use 

(i.e., either “most nights” or “every night”) is relatively stable at 15% of the total population 

across all study years. As shown in Figure 1B, routine sleep medication use is consistently 

higher among those with dementia than those without dementia across the study years.

Table 2 displays results from the Cox proportional hazard model. Compared to never using 

sleep medication, routine sleep medication use was associated with greater risk for incident 

dementia in follow-up years in all models (Model 1, unadjusted: HR=1.42, 95%CI: 1.27–

1.60, p<.001; Model 2: partially adjusted HR= 1.33, 95%CI: 1.12–1.60, p<.001; and Model 

3: HR=1.30,95%CI: 1.10–1.52, p=.002). The relationship between routine sleep medication 

use and incident dementia is also displayed using estimated survival curves for each model 

(unadjusted: Figures 2A; partially adjusted: Figure 2B; fully adjusted: Figure 2C).

DISCUSSION

Using a nationally representative sample of Medicare beneficiaries in the US, we examined 

the routine sleep medication use across 8 years cross-sectionally. Results of these analyses 

showed that approximately 15% of older adults overall report routinely sleep medication 

use, or approximately 4.6 million older adults. In prospective analyses across the follow-up 

interval we found that, after removing those with dementia at baseline, those reporting 

routine sleep medication use were at 30% greater risk of incident dementia over subsequent 

years, compared to those without routine use of sleeping medication, after controlling for 

confounders. The results showed that routine sleep medication use was associated with 

incident dementia in fully adjusted models controlling for relevant demographic factors, 

health conditions, and sleep difficulties. Our results contribute to previous work which has 

shown that sleep medication use (both pharmacological and non-pharmacological), although 

commonly administered, is associated with a host of subsequent adverse outcomes among 

older adults.7,9,11,15,20

There are several plausible mechanisms that could account for the increased risk of incident 

dementia among those who reported routinely using sleep medications. First, routine 

sleeping medication use may be a proxy for insomnia or disturbed sleep, which may increase 

risk or accelerate the development of dementia, for research has shown that during sleep 

there is greater clearance of neurotoxic waste (β-amyloid) than during wakefulness.35 

Second, routine sleep medication use may increase risk for dementia directly via sleep 

medication-induced alterations to sleep architecture, as shown in previous research,36 and 

therefore accelerate cognitive decline. Third, sleep disturbance is an early symptom of 

dementia and sleeping medication use may then be a proxy for an individual who is at risk 

for developing dementia. Fourth, while our analysis removed those with dementia at 

baseline, dementia brain pathology could have commenced well before this study. Finally, an 

alternative hypothesis is that an unmeasured variable is associated with both sleep 

medication use and dementia, which is affecting the relationship observed between sleep 

medication and incident dementia.

Our results show that routine sleep medication use is commonly reported among populations 

of older adults. This is concerning, particularly because evidence-based behavioral therapies 
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that may be effective for promoting and enhancing sleep among older adults that may be 

used in lieu of sleep medications, which include cognitive behavioral therapy for insomnia 

(CBTI).37 Further, CBTI has been validated in low-cost web-based formats,38,39 and studies 

have been undertaken to tailor CBTI materials to older individuals.40 CBTI and related 

programs are promising, and future research may consider tailoring these programs to older 

adults and their unique needs. Researchers who examine CBTI among older adults, however, 

should be advised that their successful implementation can yield minimal if any increase in 

objectively monitored sleep duration, particularly because restriction of time in bed in a key 

tenant of CBTI curricula.41 Instead, researchers may emphasize other outcomes such as 

sleep efficiency or patient-reported sleep quality.

In conclusion, high quality geriatric care must be a top priority with an aging population, as 

noted by the Institute of Medicine.42 Our findings provide further support and evidence that 

sleep medications are all too commonly administered, yet associated with greater risk for 

incident dementia, and that the US healthcare system is in need of creative solutions for 

addressing poor sleep among older individuals.

Future Research

These findings suggest a number of opportunities for future research. First, this 

epidemiologic study documented an association between routine sleep medication use and 

incident dementia in a nationally representative sample of community-dwelling older adults 

in the US. In so doing, our study offered strong preliminary evidence for an association 

between sleep medication and incident dementia among older adults. However, future 

research may explore the causal link between sleep medication use (either prescription or 

OTC) and incident dementia in randomized controlled trial. Second, our results contribute to 

the growing literature to suggest that sleep medication use is associated with greater risk for 

incident dementia. Future research may examine the severity of the underlying motivation 

for sleep medication use (i.e., the sleep difficulty and its severity). Third, there is a large 

body of evidence to suggest that behavioral treatments for sleep difficulties are effective, 

such as CBTI.39 Therefore, behavioral treatments for sleep difficulties may be designed that 

explicitly consider the unique challenges among older adult populations. Another 

opportunity for future research is to explore the indications for sleep medications among 

older adults. This may be interesting, for research in a general adult population has shown 

that sleep difficulties actually represent a small proportion (12%) of the indications for sleep 

medication prescription.7

Limitations

While strengths of our study include prospective, nationally representative data on sleep 

medication and dementia among older adults in the US, there are limitations. First, sleep 

medication use in our analysis is obtained via self-reported. Access to actual sleep 

medication prescription data would be a substantial improvement and eliminate potential 

self-report bias. However, widely used validated scales, such as the Pittsburgh Sleep Quality 

Index,43 measure self-reported sleep medication in a similar manner as we did in the current 

study.44 Second, the measurement of sleep medication is limited in that it does not report 

either the type or the dose of sleep medication, or the indications for sleep medication 
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prescription. It is possible, that some participants had varied conceptions of what constitutes 

a “medication to help you sleep,” as they were asked in the present study. Nevertheless, the 

measure assessing sleep medication did have strengths, such as a scale assessing frequency 

of use in a typical week.

It is important to emphasize the epidemiological nature of our results, which would benefit 

from further exploration in randomized controlled trials. Another limitation is that sleep 

difficulty is a common manifestation of early dementia, for which someone may seek 

pharmacological intervention. Therefore, it is possible that there is confounding in our 

interest in the use of sleep medication and its association to the development of dementia. 

Further, dementia pathology may commence years before a diagnosis of dementia is 

administered. Also, sleep medication use leads to worse performance on cognitive testing, 

such as the questionnaires used to screen for dementia in this study, and therefore could have 

resulted in a false diagnosis of dementia. Although the incident dementia variable in this 

study was created in accordance with the NHATS study protocol, it was based on self-

reported survey measures as opposed to an objective measure, such as a health record. While 

the dementia screening measures used in this study have been shown to be validated proxies 

for assessing the a clinical diagnosis of dementia,30 it is nevertheless a limitation that our 

primary outcome is not a clinical diagnosis. Further, incident dementia that was identified 

among participants in our study could have been due to AD, but there are other potential 

causes that may be studied in future research. Finally, although we control for depression in 

our study, there may be bi-directional interactions between sleep difficulties, depression, and 

dementia that may be explored in future studies.

Conclusion

Using a nationally representative sample of older adults representing approximately 25 

million older adults, we analyzed prospectively the relationship between routine sleep 

medication use and incident dementia across 8 years. Results from our study show that 15% 

of our sample, representing 4.6 million older individuals, report routinely using sleep 

medications. Our results also showed that routine use of sleep medication was associated 

with incident dementia over the span of 8 years. Although sleep medications are commonly 

used to treat sleep disturbance among older adults in the US, their use is discouraged by 

several national organization and behavioral strategies have been shown to be efficacious. 

Future research may consider behavioral approaches to improving sleep among older adults.
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ABBREVIATIONS

AD Alzheimer’s Disease

IRB Institutional Review Board

NHATS National Health and Aging Trends Study

OTC Over the counter

US United States
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Figure 1. Descriptive statistics summarizing the proportion of those reporting routine sleep 
medication use among the total sample (Figure 1A) and by dementia screening result (Figure 
1B).
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Figure 2. Estimated survival curves displaying the relationship between sleep medication use and 
incident dementia over 8 years in unadjusted analyses (2A), partially adjusted analyses (2B), and 
fully adjusted analyses (2C).
Model 1: The model does not include any covariates.

Model 2: The model includes adjustment for demographic factors (age, sex, marital status, 

and education).

Model 3: The model includes adjustment for Model 2 factors and health conditions.
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Table 1

Baseline demographic and health characteristics of the study sample.

N %

Age 65–69 years 1,345 19%

70–74 years 1,503 21%

75–79 years 1,370 20%

80–84 years 1,334 19%

85–89 years 845 12%

>90 years 612 9%

Race White 4,986 71%

Black 1,446 21%

Hispanic 169 5%

Other 344 3%

More than one race 64 1%

Sex Male 2840 41%

Female 4,169 59%

Marital Status Married 3,217 51%

Living w/ partner 138 2%

Separated 103 2%

Divorced 710 11%

Widowed 1,980 21%

Never married 220 4%

Education High school 31 1%

Some college 318 50%

College 2,435 39%

Grad. degree 669 10%

Conditions Heart attack 1,164 15%

Hypertension 5,108 67%

Stroke 892 12%

Diabetes 1,925 25%

Depression 3,495 28%
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