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Abstract

Objectives—To examine relationships between cognitive expectancies about sleep and hypnotics 

and use of medications commonly used for insomnia (hypnotics).

Methods—We analyzed baseline data from older veterans who met diagnostic criteria for 

insomnia and were enrolled in a trial comparing CBTI delivered by a supervised, sleep educator to 

an attention control condition (N=159; 97% male, mean age 72 years). We classified individuals as 

hypnotic users (N=23) vs. non-users (N=135) based upon medication diaries. Associations 

between hypnotic status and Dysfunctional Beliefs and Attitudes about Sleep-16 (DBAS) total 

score (0-10, higher = worse) and two DBAS medication item scores (item 1: “…better off taking a 

sleeping pill rather than having a poor night's sleep;” item 2: “Medication… probably the only 

solution to sleeplessness”; 0-10, higher = worse) were examined in logistic regression models.

Results—Higher scores on the DBAS medication items (both odds ratios=1.3; p-values <.001) 

were significantly associated with hypnotic use. DBAS-16 total score was not associated with 

hypnotic use.

Conclusion—Cognitive expectancy (dysfunctional beliefs) about hypnotics was associated with 

hypnotic use in older adults with chronic insomnia disorder.

Clinical implications—Strategies that specifically target dysfunctional beliefs about hypnotics 

are needed and may impact hypnotic use in older adults.
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Introduction

Hypnotics (i.e., medications commonly used for insomnia; Bertisch, Herzig, Winkelman, & 

Buettner, 2014) such as benzodiazepines and benzodiazepine receptor agonists (BZRAs) are 

often prescribed for insomnia, a clinical disorder found in 5%-10% of adults (Roth, 2007). 

Insomnia may be acute or chronic. Chronic insomnia disorder is caused by predisposing 

(e.g., genetic), precipitating (e.g., physiological, environmental, or psychological stressors), 

and perpetuating factors (e.g., behavioral, psychological, environmental, or physiological 

factors that prevent re-establishment of normal sleep; Buysse, Germain, Hall, Monk, & 

Nofzinger, 2011; Spielman, Caruso, & Glovinsky, 1987). Although the American College of 

Physicians clinical practice guidelines recommend behavioral therapies as first-line 

treatment for chronic insomnia disorder (Qaseem, Kansagara, Forciea, Cooke, & Denberg, 

2016), pharmacological therapy for insomnia is common. Hypnotics may improve insomnia 

symptoms in older adults, but use of these medications (particularly benzodiazepines and 

BZRAs) is associated with adverse outcomes such as decline in physical performance (Gray 

et al., 2003; Mets, Volkerts, Olivier, & Verster, 2010; Speeg-Schatz et al., 2001; Cutson, 

Gray, Hughes, Carson, & Hanlon, 1997; Robin et al., 1996; Tada et al., 1994; Patat & 

Foulhoux, 1985), falls (Rossat et al., 2011), hip fractures (Allain, Bentue-Ferrer, Polard, 

Akwa, & Patat, 2005), cognitive impairment (Zhong, Wang, Zhang, & Zhao, 2015), and 

motor vehicle crashes (Meuleners et al., 2011; Orriols et al., 2009; Hemmelgarn, Suissa, 

Huang, Boivin, & Pinard, 1997). Identifying factors associated with hypnotic use is an 

important step in developing strategies to decrease overall use of these agents by older 

patients.

A number of factors may contribute to hypnotic use, and several theoretical frameworks are 

available to help conceptualize these factors. The “psychobiological schema” (Bozarth, 

1990) was developed as a model for drug addiction, but may also serve as a model for 

hypnotic use. This framework identifies domains and factors that contribute to the initial use 

of drugs and the progression to chronic use. These domains include intrapersonal (e.g., 

demographics, personality, medical, and mental health factors), sociological (e.g., 

environmental factors), and pharmacological (e.g., drug chemical properties) domains. 

Provider factors (e.g., prescribing hypnotics more frequently to females; Morgan et al., 

2016) and healthcare system factors (e.g., availability of staff trained in delivering non-

pharmacological treatments for insomnia) are also important. This framework also identifies 

specific beliefs, which are known as cognitive expectancies (Eccles & Wigfield, 2002), 

about hypnotics as the single most important factors influencing chronic use. It identifies 

cognitive expectancies as having a reciprocal interaction with initial and chronic use.

Prior research suggests that advanced age, lower education, personality trait clusters such as 

high extraversion and high neuroticism, worse anxiety, and short drug half-life are 

inconsistently associated with using hypnotics (Fang et al., 2009; Bartlett et al., 2004; 

Neutel, 2005; Nordfjaern, Bjerkeset, Moylan, Berk, & Grawe, 2013; Kan, Hilberink, & 

Breteler, 2004; Omvik et al., 2010; Morin, Belanger, & Bernier, 2004). In addition, more 

severe or frequent depressive symptoms, musculoskeletal pain, and female gender have been 

consistently identified as predictors of hypnotic use (Kan et al., 2004; Omvik et al., 2010; 

Fang et al., 2009; Zandstra et al., 2002; Luijendijk, Tiemeier, Hofman, Heeringa, & Stricker, 
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2008; Jaussent et al., 2011). There has been limited research on the role of cognitive 

expectancies for the effects of hypnotics on users' ability to sleep well. Studies have found 

that some patients believe that hypnotics are the only solution for improving their sleep 

(Morin, Vallieres, & Ivers, 2007; Edinger, Wohlgemuth, Radtke, Marsh, & Quillian, 2001). 

To date, studies examining the strength of the relationship between cognitive expectancies 

for sleep and hypnotics and use of hypnotics in older adults are lacking.

We sought to examine the relationship between cognitive expectancies and use of hypnotics 

among older adults. We hypothesized that more dysfunctional cognitive expectancies for 

sleep and more cognitive expectancy for hypnotics (i.e., a stronger belief that hypnotics are 

needed to treat insomnia) would predict use of hypnotics.

Methods

Study design

Cross-sectional data collected as part of the baseline phase of a randomized controlled trial 

(RCT) testing cognitive behavioral therapy for insomnia (CBTI) provided by non-clinician 

health educators, compared to a general sleep education control condition were used for this 

study. The detailed procedures for the RCT have been published elsewhere (Alessi et al., 

2016). Briefly, participants for the trial were community-dwelling veterans aged 60 years 

and older who received care at one Veterans Affairs (VA) healthcare center and were 

identified through the VA national data warehouse. All participants met diagnostic criteria 

for chronic insomnia disorder, based upon the International Classification of Sleep 

Disorders-2nd edition (ICSD-2) criteria (American Academy of Sleep Medicine, 2005). 

Participants were screened for eligibility using a multi-stage process. Individuals with Mini-

mental State Examination total score < 24, history of sleep apnea or apnea-hypopnea index > 

20, severe unstable medical disorder or active severe mental disorder, or history of bipolar 

disorder were excluded. Trained research staff at one VA healthcare center performed all 

data collection. Baseline data for individuals enrolled in the RCT were used for this analysis. 

All study procedures were approved by the VA Greater Los Angeles Healthcare System 

Institutional Review Board. All participants provided written informed consent.

Measures

Hypnotic use—Participants were asked to keep a diary for one week as part of the 

baseline assessment, including their use of prescription and over-the-counter medications 

commonly used for insomnia and other sedative medications. Classification of medications 

was based upon a previously reported definition of medications commonly used for 

insomnia (Bertisch et al., 2014). From these data, the use of benzodiazepines, BZRAs, 

barbiturates, doxepin, quetiapine, ramelteon, and trazodone to help with sleep was queried, 

and participants were dichotomized into hypnotic users if they used any of the 

aforementioned medications versus non-users if they did not use the medications.

Cognitive expectancies—The Dysfunctional Beliefs and Attitudes about Sleep 

(DBAS)-16 is a 16-item questionnaire that measures beliefs and attitudes about sleep and 

includes medication items that measure cognitive expectancies for medication use in the 
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context of insomnia (Morin et al., 2007). DBAS-16 was completed at baseline. Total score 

(possible score: 0-10, higher = more dysfunctional beliefs and attitudes about sleep) was 

calculated and divided by 16 (total number of items). Scores from two individual DBAS-16 

items about medication were also included (Morin et al., 2007). Specifically, item #1, 

“Medication is probably the only solution to sleeplessness,” and item #2, “In order to be 

alert and function well during the day, I believe I would be better off taking a sleeping pill 

rather than having a poor night's sleep,” were used. Item scores ranged from 0-10, where 10 

was complete agreement with statement.

Statistical analyses

Descriptive statistics were used to characterize the sample (Table 1). Logistic regression 

models predicting hypnotic use were used to examine the relationships between DBAS-16 

(total score and medication items) and hypnotic use (Table 2). All statistical analyses were 

performed using Stata/SE 13.1 (StataCorp LP, College Station, Texas).

Results

Data were available for 159 participants. The mean age of participants was 72.2 (SD 7.7) 

years. The majority of participants were male (97%) and white (79%). Most of the 

participants had at least some college education (80.5%). Of the 159 participants, 23 

participants were classified as hypnotic users and 135 were classified as non-users 

(medication data were missing for one participant). The mean score for the DBAS-16 was 

3.8 (SD 2.1, range 0-8.69). The mean for medication item #1 was 2.1 (SD 3.1, range 0-10), 

and the mean for medication item #2 was 3.5 (SD 4.0, range 0-10).

In logistic regression models predicting hypnotic use, DBAS-16 total score was not 

associated with hypnotic use (p=.290). A higher score on medication item #1 (i.e., more 

agreement that medication is the only solution to sleeplessness) increased the odds of 

hypnotic use (odds ratio 1.3; 95% CI 1.2, 1.5, p<.001). In addition, a higher score on 

medication item #2 increased the odds of hypnotic use (odds ratio 1.3; 95% CI 1.2, 1.5, p<.

001).

Discussion

This study found that cognitive expectancy for hypnotics in particular—but not 

dysfunctional beliefs and attitudes about sleep overall—increases the likelihood of hypnotic 

use in older adults with insomnia. These findings support a conceptual framework for 

hypnotic use that is based on the psychobiological schema, which suggests that cognitive 

expectancies for drugs are a key factor predicting the transition from acute to chronic use 

(Bozarth, 1990). Our findings may be related to underlying factors that lead to beliefs about 

insomnia itself (e.g., unrealistic expectations) and beliefs about hypnotics (e.g., positive 

expectations based on exposure to advertising) and suggest that specific strategies that 

reduce cognitive expectancies for hypnotics should be targeted in treatments aimed at 

discontinuing hypnotic use. These specific strategies may be a key component of 

psychological interventions when a goal of treatment is hypnotic discontinuation while 

maintaining or improving sleep quality. In fact, these strategies could be combined with 
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other known effective treatments, such as CBTI, to ultimately achieve both resolution of 

insomnia symptoms and discontinuation of hypnotics among older adults.

Although several studies have examined predictors of hypnotic use, this study is unique in 

that it assessed the relationship between cognitive expectancies for hypnotics and hypnotic 

use in older adults, who are at higher risk for adverse health effects from using hypnotics. 

Prior studies examined the variation in DBAS medication item scores among individuals 

sampled and found a range of scores (mean 2.60, SD 2.62, range 0-10; Morin et al., 2007), 

but as far as we are aware, the relationship between cognitive expectancies for hypnotics and 

hypnotic use has not been examined in older adults (or older veterans).

These findings have important implications for reducing hypnotic use in older adults, 

because cognitive expectancies for medications have the potential to be modified through 

cognitive behavioral therapy (Eidelman et al., 2016). For example, a prior study found that 

providing information about sleep regulation and the causes of insomnia (i.e., as part of 

CBTI) was associated with modest changes in cognitive expectancies for hypnotics (Edinger 

et al., 2001). Unfortunately, CBTI alone has had limited long-term success in promoting 

sustained hypnotic discontinuation (Gould, Coulson, Patel, Highton-Williamson, & Howard, 

2014). Strategies that specifically address cognitive expectancies for hypnotics may be able 

to achieve higher long-term discontinuation rates. These strategies could help healthcare 

providers and organizations reduce hypnotic use in older adults, which is a goal that has 

been advocated by multiple organizations such as the American Geriatrics Society and 

American Board of Internal Medicine (American Geriatrics Society Choosing Wisely 

Workgroup, 2013). They may also increase adherence to guidelines that recommend non-

pharmacological therapy as first-line treatment for chronic insomnia disorder (Qaseem et al., 

2016).

This study has some limitations. The number of participants classified as hypnotic users was 

modest (14.6%), which limited our ability to conduct multivariable regression. Although the 

prevalence of hypnotic use in our sample is higher than population estimates of 3% in the 

general population (Bertisch et al., 2014), the relatively low percentage of hypnotic use may 

lead to biased estimates. A case-control study design, which is often used when event rates 

are low, could be considered for future studies. We did not have long-term data on the 

chronicity of hypnotic use, so we were unable to establish whether the participants are short-

term versus chronic users. In addition, the population was primarily male, which limits 

generalizability to females. This limitation is particularly important, because hypnotic use in 

general is more prevalent in older females (Jaussent et al., 2011). Finally, the study was 

conducted among veterans, which limits generalizability to the non-veteran population.

In conclusion, this study examined cognitive expectancies for hypnotic use among older 

veterans with chronic insomnia disorder and found that greater expectancies for using 

medications to treat insomnia were associated with hypnotic use. Future studies should focus 

on developing strategies that reduce cognitive expectancies for hypnotics. Use of these 

strategies may promote hypnotic discontinuation.
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Clinical Implications

• Older adults who have a stronger belief that medication is the only solution 

for insomnia are more likely to use medication to treat their insomnia, a 

treatment strategy that is considered second-line (first-line therapy for chronic 

insomnia disorder is cognitive behavioral therapy for insomnia).

• Dysfunctional beliefs and attitudes about sleep overall are not associated with 

a higher likelihood of using medication to treat insomnia.
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Table 1
Sample characteristics (N=159)

Mean (SD) or Frequency 
(%)

Age, in years 72.2 (7.7)

Male 154 (97%)

Education, in years 14.7 (2.6)

Hypnotic user 23 (14.5%)

Dysfunctional Beliefs and Attitudes about Sleep-16 item

 Total score 3.8 (2.1)

 Medication item #1: “Medication is probably the only solution to sleeplessness.”a 2.2 (3.1)

 Medication item #2: “In order to be alert and function well during the day, I believe I would be better off 

taking a sleeping pill rather than having a poor night's sleep.”a
3.5 (4.0)

a
(Morin et al., 2007)
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Table 2
Logistic regression models predicting hypnotic use at baseline (N=158)

Model Odds ratio (95% CI) P-value

Model 1: DBAS-16 total score 1.12 (.91, 1.39) .290

Model 2: DBAS-16 medication item #1a 1.33 (1.16, 1.53) <.001*

Model 3: DBAS-16 medication item #2b 1.33 (1.18, 1.53) <.001*

*
p<.001;

a
“Medication is probably the only solution to sleeplessness”;

b
“In order to be alert and function well during the day, I believe I would be better off taking a sleeping pill rather than having a poor night's sleep.” 

(Morin et al., 2007)
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