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Study Objectives: To evaluate prevalence of sedative hypnotic medications and their potential indication among active duty service members (ADSM) and

non-ADSM receiving care in the Military Health System (MHS).

Methods: Using a retrospective cohort study design, we extracted data on sedative hypnotic medications (benzodiazepine receptor agonists,
benzodiazepines, sedating antidepressants, and melatonin receptor agonist) dispensed from January 2009 to December 2015. Prevalence was defined

as = 1 dispensing per patient per year whereas chronic episode was categorized as = 90 days of continuous therapy. Chi square statistics, odds ratios, and
95% confidence intervals were calculated to assess meaningful differences between ADSM and non-ADSM.

Results: Mean age at dispensing was 33.5 years in ADSM compared to 59.1 years in non-ADSM. Of all drugs dispensed, 79.2% (n = 2.4 million) were to
male ADSM compared to 34.5% (11.5 million) to male non-ADSM. Zolpidem and trazodone were the two most frequently used medications, comprising more
than 75% of all prescriptions. Age- and sex-adjusted prevalence peaked at 8.1% in 2013 for ADSM and at 4.9% in 2012 for non-ADSM and remained stable
thereafter for both groups. Most episodes for ADSM (81.0%) and non-ADSM (65.0%) were acute or intermittent. ADSM were significantly more likely to have a
sleep-related diagnosis associated with their episode than non-ADSM (odds ratio 2.35, 95% confidence interval 2.33-2.36), most frequently insomnia.
Conclusions: ADSM had a 2% to 3% higher adjusted prevalence of sedative hypnotic medications than non-ADSM. The use of sedative hypnotics in the
young ADSM population highlights the need for military-appropriate sleep practices and novel interventions to mitigate sleep disturbances and chronic sleep

disorders in this population.
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BRIEF SUMMARY

and suggests the need for novel approaches to improve their sleep.

Current Knowledge/Study Rationale: Active duty service members (ADSM) are a unique population that are at high risk for sleep disturbances and
the development of insomnia. Recent information on trend of pharmacological intervention that can be used to mitigate these outcomes are scarce.
Study Impact: In a comprehensive multiyear assessment of sedative hypnotic medications dispensed in the Military Healthcare System, ADSM had a
consistently higher prevalence of sedative hypnotic prescriptions than non-ADSM. Most prescriptions in ADSM were for acute or intermittent treatment
episodes. In this unique population, the high prevalence of sedative hypnotic medications likely correlates with their high rates of sleep disturbances

INTRODUCTION

Chronic insomnia is a disorder that affects approximately 10%
of adults in the general population."* There have been marked
increases in insomnia diagnoses in the military,** with a re-
cent publication by Taylor et al. reporting the prevalence of
insomnia in United States Army soldiers at 19.9%.° Although
this proportion is almost twice as high as that of the general
population, the Rand report on sleep in the military found that
48.6% of active duty service members (ADSM) reported poor-
quality sleep,® and thus 19.9% is likely a reasonable estimate of
insomnia in this population. Reasons for the higher prevalence
in the Rand report could be attributed to other conditions such
as insufficient sleep, circadian misalignment, military deploy-
ments, and the stressful profession.”#
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In ADSM, insufficient sleep and insomnia symptoms are as-
sociated with increased risk of mental health disorders, to in-
clude posttraumatic stress disorder®!’; other correlates include
lower self-rated health and odds of deployment, increased lost
work days and health care utilization, and a higher likelihood
of early discharge from military service.*!! Thus, the treatment
of insomnia has implications not only on the sleep and duty
performance of service members, but their long-term health.

Despite the increased awareness of sleep disturbances in the
military, there are few data on the prevalence and patterns of
pharmacologic therapy of insomnia in this population. In one
military publication, 11.4% of deployed ADSM reported taking
a medication for a “sleep problem.”? Current clinical guide-
lines are that pharmacologic treatment may result in improved
sleep in the short term, but long-term efficacy is unknown."
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Although short-term pharmacologic treatment for insomnia
symptoms may be appropriate, the potential serious side ef-
fects of sedative hypnotic medications to include complex be-
haviors," cognitive impairment,” and increased risk of motor
vehicle accidents'® could affect an ADSM’s military mission.
The high prevalence of insomnia and inherent risk in the
military profession underscores the need for a better under-
standing of sedative hypnotic prescribing in this population.
The primary objective of this study was to describe the preva-
lence and prescription patterns of sedative hypnotics and their
potential indications in ADSM. A secondary objective was to
assess differences between ADSM and non-ADSM (retirees and
family members who receive care in the Military Health System
[MHS]). The non-ADSM were used as a reference population to
determine if sedative hypnotic prescription patterns were inher-
ent to the MHS or differed between active duty and non-ADSM.

METHODS

Source Data and Population

Patients from the MHS population were included in the study
if they had one or more prescriptions dispensed for a seda-
tive hypnotic medication to include: benzodiazepine receptor
agonists or BZRAs (eszopiclone, zaleplon, zolpidem); benzo-
diazepines (estazolam, flurazepam, quazepam, temazepam,
triazolam); sedating antidepressants (trazodone, doxepin); and
a melatonin receptor agonist (ramelteon) from January 2009
to December 2015. All patients included in the study had to be
eligible to receive care within the MHS system in the year prior
to their index prescription of sedative hypnotic medications.
For ADSM, this included all ADSM in the United States Army,
Navy, Air Force, Marines, and Coast Guard along with active
National Guard members or Reservists during the respective
time periods. For non-ADSM, this primarily included family
members of ADSM, retired service members and their family
members.'” More detail describing how health care is provided
within the MHS is published elsewhere.'®!° Approval for this
study was obtained from the Department of the Army, Head-
quarters, United States Army Medical Research and Materiel
Command, Office of Research Protections.

Prescribing Patterns
Information on drug characteristics such as date dispensed,
days’ supply, and product name as well as demographic charac-
teristics (ADSM or non-ADSM, age, sex, service branch, ben-
eficiary category) were extracted from the MHS pharmacy data
transaction system. Characteristics of sedative hypnotic medi-
cations were described at the prescription level and percentages
were calculated as the proportion of total drugs dispensed. Pa-
tient level information such as prevalence of sedative hypnotics
and demographic characteristics of patients receiving treatment
were calculated based on the number of patients receiving one
or more prescriptions divided by the total number of eligible
beneficiaries within each year. Patients can be counted in mul-
tiple years if they received prescriptions across different years.
To determine continuous duration of therapy, prescriptions
dispensed within 30 days of the end of a previous prescription
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were linked to form a continuous treatment episode. A gap of 31
days or more was used to classify the start of a different treatment
episode. After treatment episodes were defined, they were clas-
sified as acute, intermittent, or chronic episodes. Acute therapy
was defined as episodes lasting fewer than 30 days; intermittent
therapy were treatment episodes lasting from 31 to 89 days and
chronic therapy was defined as episodes lasting 90 days or more.

Ascertainment of Potential Indication

To assess sleep-related conditions prior to dispensing of seda-
tive hypnotic medications, outpatient records were examined
for sleep-related diagnosis codes (Table S3 in the supplemental
material) 30 days prior to each treatment episode. Patients
with one or more of the relevant codes were classified into four
broad categories: insomnia, obstructive sleep apnea, circadian
rhythm sleep disorders, and unspecified sleep disturbances.
We also combined all categories into any sleep-related condi-
tions to determine the overall number of treatment with at least
one sleep-related condition.

Statistical Analysis

Statistical analysis was conducted using SAS software, Version
9.4 (SAS Institute Inc., Cary, North Carolina, United States).
Descriptive analysis was used to characterize demograph-
ics and prescribing patterns by active duty status and within
respective categories. Categorical variables were presented
as frequencies and percentages whereas continuous variables
were presented as means and standard deviations.

Crude prescribing prevalence was calculated by dividing
the number of people with one or more prescriptions by the
total number of eligible beneficiaries within respective years.
To account for differences in age and sex distribution between
ADSM and non-ADSM, we calculated yearly standardized
prescribing rates for both groups using the 2010 United States
census population as reference.?” Pearson chi-square statistic
was used to compare adjusted prevalence by year to determine
statistically meaningful differences (defined as P < .05) be-
tween the two groups. Additionally, age- and sex-specific as
well as adjusted proportions were graphed to visually assess
any potential pattern during the study time period.

Proportion of sleep-related diagnosis prior to each episode re-
lated to sedative hypnotic medications was calculated as the num-
ber of treatments with a relevant diagnosis in the prior 30 days
divided by the total number of episodes. To compare differences
in documented sleep-related conditions, the odds ratio (OR) of an
associated sleep disorder among ADSM was compared to that of
non-ADSM. ORs with 95% confidence intervals (CI) were calcu-
lated for overall and each specific sleep-related condition.

RESULTS

Demographic and Medication Characteristics

A total of 13.98 million prescriptions were dispensed dur-
ing the study period; most prescriptions were dispensed to
non-ADSM. The age and sex dispensing patterns were con-
sistent with the underlying population distribution of ADSM
and non-ADSM.?' Specifically, average age at dispensing was
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substantially lower for ADSM (33.5 years) when compared to
that of non-ADSM (59.1 years); over 80% of all medications
were dispensed to ADSM younger than 45 years whereas about
the same amount were dispensed to non-ADSM older than 45
years. Most prescriptions for sedative hypnotics among ADSM
were dispensed to males (79.2%), whereas in non-ADSM most
(65.5%) were dispensed to females. Proportion of medications
dispensed by branch of service was highest for Army followed
by Air Force and Navy in both groups. Among non-ADSM,
34.4% of the population were retirees indicating that they had
previously served in the military (Table 1). Regarding specific
medications, zolpidem (~54%) and trazodone (~23%), the two
most dispensed medications, consistently made up over 75% of
all sedative hypnotic medications dispensed.

Trends in Prescribing Prevalence
The average number of prescriptions per ADSM increased from
2.1 prescriptions in 2009 to 3.1 in 2014. For non-ADSM, these
numbers were significantly higher (P < .001) but the overall
trend was very similar (Table S1 in the supplemental material).
Crude prevalence of ADSM receiving more than one prescrip-
tion for sedative hypnotic medications increased from 5.2% in
2009 to 7.1% in 2012 and declined to 5.9% in 2015. For non-
ADSM the crude proportion peaked at 5.1% in 2012 and de-
clined to 4.86 in 2015 (Figure S1 in the supplemental material).
Age- and sex-specific prevalence was consistently higher
for ADSM compared to non-ADSM; the greatest difference in
prevalence by age was in the oldest age group (45—64 years)
(Figure 1, panels A-D). After adjusting for age and sex, preva-
lence of sedative hypnotic medications peaked at 8.1% in 2013 for
ADSM but remained relatively consistent with the crude patterns
for non-ADSM. After 2013, rates of sedative hypnotic medica-
tions in both ADSM and non-ADSM remained relatively con-
stant (Figure 2). At every time point, ADSM has significantly
higher (P <.001) age- and sex-adjusted rates than non-ADSM.
Consistent with overall dispensing, prevalence of BZRAs
(the largest class of medication) decreased for both ADSM and
non-ADSM whereas the prevalence of antidepressants (second
largest) remained relatively stable (2%) for ADSM after 2012
and continuously increased among non-ADSM (Figure 1, pan-
els E and F). Prevalence of benzodiazepines and ramelteon,
which had much lower prescription rates, remained relatively
unchanged for both groups across the study period.

Pattern of Treatment and Sleep-Related Diagnosis
ADSM received 1.02 million sedative hypnotic episodes
whereas non-ADSM received 3.2 million episodes during the
study period. Most episodes for ADSM (81.0%) and non-ADSM
(65%) were acute or intermittent. (Table S2 in the supplemental
material). Average duration of treatment for acute (11 days for
ADSM and 12 days for non-ADSM) and intermittent episodes
(40 days for ADSM and 39 days for non-ADSM) were simi-
lar for both groups. For chronic use, duration of treatment in
ADSM was markedly shorter (241 days) than non-ADSM (340
days) (Figure 3). When stratified by age group, proportion of
episodes that were chronic increased with age, irrespective of
active duty or non-active duty status but the increase by age
group was more pronounced among non-ADSM.
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Table 1—Demographic characteristics of those receiving
sedative hypnotic medications by active duty status from
2009 to 2015.

Characteristics ADSM Non-ADSM
Total Rx dispensed 2,404,327 11,578,911
Age at dispensing (years),

Aokl el (vears) 335 (8.9) 59.1 (17.4)
Age group (years), n (%)
Younger than 18 21(<0.1) 154,567 (1.3)
18-24 423,212 (17.6) 276,398 (2.4)
25-34 957,463 (39.8) 762,928 (6.6)
35-44 718,128 (29.9) 1,127,091 (9.7)
45-64 305,056 (12.7) 4,443,540 (38.4)
65 or older 447 (<0.1) 4,814,383 (41.6)
Sex, %
Male 79.2 34.5
Female 20.8 65.5
Sponsor service branch, %
Army 59.4 39.8
Air Force 205 30.1
Navy 1.1 21.9
Marine Corps 75 6.0
Coast Guard 1.0 1.8
Others* 0.5 0.3
Beneficiary categories, %
Active duty/guards 100.0 -
Retirees - 344
Family members 1 - 65.6
Medication class breakdown, %
BZRAs 68.65 62.19
Sedating antidepressant 24.28 25.70
Benzodiazepine 6.54 11.65
Melatonin receptor agonist 0.53 0.45
Individual class breakdown, %
Zolpidem 54.52 53.74
Trazodone 23.05 23.49
Eszopiclone 12.87 7.74
Temazepam 4.81 9.80
Triazolam 1.67 1.47
Doxepin 1.24 2.22
Zaleplon 1.25 0.71
Ramelteon 0.53 0.45
Flurazepam 0.05 0.24
Estazolam 0.02 0.14
Quazapem <0.01 <0.01

* = public health service officers, National Oceanic and Atmospheric
Administration and Office of the Secretary of Defense. T = family
members of active duty/guard/retirees/survivors. = drugs commonly
used for insomnia. ADSM = active duty service members.
BZRAs = benzodiazepine receptor agonists, SD = standard deviation.

Overall, 42% of ADSM and 23% of non-ADSM had a sleep
disorder diagnosis associated with their treatment episode. For
ADSM the most frequent associated diagnosis was insomnia in
28.3%, followed by obstructive sleep apnea in 6.0%, circadian
rhythm disorders in 5.3%, and unspecified sleep disturbance in
6.6% of all episodes. Specifically, ADSM were more than twice
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Figure 1—Age- and sex-specific prevalence for sedative hypnotic medications from 2009 to 2015.
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(A) ADSM by age, (B) non-ADSM by age, (C) ADSM by sex, (D) non-ADSM by sex, (E) ADSM by classes, and (F) non-ADSM by classes.

as likely to have a sleep-related diagnosis as non-ADSM (OR
2.35, 95% CI 2.33-2.36) (Table 2). The difference in associated
diagnoses was most pronounced for circadian rhythm disorders
where ADSM had greater than a 16-fold higher odds (OR 16.09,
95% CI 15.76—-16.42) of a circadian rhythm disorder compared to
non-ADSM. There was no significant change in the associated
diagnoses between ADSM and non-ADSM when we assessed
the difference by acute, intermittent and chronic episodes.

DISCUSSION

The primary finding of our study is that ADSM have a
higher prevalence of sedative hypnotic prescriptions than a
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corresponding cohort of non-ADSM even after accounting for
age and sex differences among the two groups. This finding
is consistent with the higher prevalence of sleep disturbances®
and insomnia’ reported in ADSM than non-ADSM. Although
the overall prevalence of sedative hypnotic medications was
higher for ADSM, they were less likely to have chronic epi-
sodes when compared to non-ADSM who were almost twice as
likely to have chronic treatment.?? Most notably, more than 80%
of sedative hypnotic episodes in ADSM were acute or intermit-
tent. To our knowledge, this study is the first to document such
differences in prescribing patterns in ADSM, a population that
is often exposed to increased occupational risks.

Several factors that may explain the higher proportion of
acute and intermittent episodes related to sedative hypnotic
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Table 2—Pattern of sleep-related diagnosis prior to treatment episodes by active duty status.

Active Duty Non-ADSM
n % n % Odds Ratio (95% Cl)
All treatment episodes 1,023,237 100.0 3,196,618  100.0
Any sleep-related condition 426,917 4.7 747,515 234 2.35(2.33-2.36)
Insomnia 289,691 28.3 571,530 17.9 1.81(1.80-1.82)
Obstructive sleep apnea 61,487 6.0 156,799 4.9 1.24 (1.23-1.25)
Circadian rhythm disorders 54,644 5.3 11,170 0.3 16.09 (15.76-16.42)
Sleep disturbance, unspecified 67,843 6.6 63,506 2.0 3.50 (3.46-3.54)

Odds ratios and 95% confidence interval (Cl) calculated using non-ADSM as the referent population. ADSM = active duty service members.

Figure 2—Age- and sex-adjusted rates of sedative
hypnotic medications in ADSM and non-ADSM from 2009
to 2015.
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medications in ADSM include: insomnia symptoms second-
ary to stress from military duties and/or work environment (ie,
field training exercise, deployment), circadian misalignment
from shift work, 24-hour duty or jetlag®**2* The higher pro-
portion of sleep disorder diagnoses associated with episodes
related to sedative hypnotic medications for ADSM than non-
ADSM provide some support for this association; specifically,
the higher odds of circadian rhythm disorder in ADSM.

Despite potential short-term indications for pharmacologic
therapy for transient sleep disturbances or insomnia symp-
toms, the higher prevalence of sedative hypnotic medications
is concerning. Specifically, ADSM are relatively young with a
mean age of 33.5 years and have recurrent sleep disturbances
because of the nature of their military duties. Prior research
has found that individuals using sleep aids for insomnia are
likely to continue using them.? Thus, there is the potential
for recurrent or long-term sleep medications usage in ADSM.
Another important consideration is that in individuals who
have insomnia symptoms of a short-term or transient nature,
chronic insomnia appears more likely to develop.?® Our study
did not evaluate the outcomes of military personnel who re-
ceived acute or intermittent treatment episodes. However, the
high prevalence of insomnia’® in the military suggests more ro-
bust treatment options (ie, behavioral therapies) for this com-
mon sleep disorder are required.
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Figure 3—Duration of sleep medication by type of therapy.
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Our findings show an initial increase from 2009 to 2012 in
prevalence of sedative hypnotic medications in both ADSM and
non-ADSM followed by continual decline in age- and sex-spe-
cific prevalence in ADSM, except in the 45- to 64-year-old age
group. The initial increased prevalence of sedative hypnotics,
for both ADSM and non-ASDM, is consistent with two previous
studies that assessed sleep medication usage utilizing National
Health and Nutrition Examination Survey data.?”*® Specifically,
both studies reported an increasing prevalence of sleep medica-
tion usage in 2010 and 2012; however, to our knowledge there
are no large population-based studies since 2012 on prescribing
patterns of sedative hypnotic medications.*

Our finding of decrease in prevalence of BZRAs corre-
sponded to the US Food and Drug Administration drug safety
communication regarding the risk of zolpidem as well as
eszoplicone.?®?!' Additionally, in the MHS, an online training
requirement for providers on this topic might have also con-
tributed to the more pronounced decline in ADSM. Further-
more, a recent guideline from the American Academy of Sleep
Medicine on the pharmacologic treatment of chronic insomnia
reported only weak recommendations for using eszopiclone,
zolpidem, and temazepam to treat insomnia and weak recom-
mendations for not using trazodone.”” As zolpidem and trazo-
done were the two most frequently dispensed medications in
our population, the effects of this guideline on future clinical
practice merits further investigation.
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Overall, non-ADSM military health care beneficiaries had a
prevalence of sedative hypnotic medications lower than ADSM
but comparable to the general United States population.?
Thus, providers in the MHS are not necessarily more likely to
prescribe pharmacologic therapy than civilian health care pro-
viders. This finding further substantiates multiple reports that
disturbed sleep and insomnia are more prevalent in ADSM.5610
Our study also found that women®® and older patients® (who
have higher rates of insomnia symptoms) in both ADSM and
non-ADSM, had a higher prevalence of sleep medication us-
age. This finding of higher rates of sedative hypnotic medi-
cations in these two groups is consistent with prior reports.*
Regarding older patients, previous studies have reported more
frequent and longer duration of sleep medication exposure in
this age group and in those with various comorbid disorders.*
In the military, ADSM in the 45- to 64-year-old age group are
likely senior leaders whose decisions carry substantial ramifi-
cations. The effect of sleep medications on their cognitive per-
formance is unknown but requires further study.

Our findings are limited in that we did not specifically as-
sess medication use nor did we restrict dispensing of the vari-
ous medications by sleep indication; instead, we focused on
the overall burden of dispensing in the MHS. We also did not
assess over-the-counter medication or prescriptions that could
have been obtained outside of the MHS for beneficiaries with
other health insurance. Additionally, medications that were
dispensed from military treatment facilities in deployed loca-
tions were not accessible as part of the extracted data. Thus,
our prevalence of sedative hypnotic medications is likely an
underestimation, especially as it pertains to ADSM.

Including all use of sedative hypnotics, irrespective of indi-
cation, likely resulted in some misclassification of patients who
may be receiving these medications for reasons other than sleep
disturbances. We tried to mitigate these occurrences by remov-
ing drugs that are predominantly used for other indications and
rarely used for sleep disturbances as well as assessing sleep-re-
lated diagnosis prior to the start of an episode. Although fewer
than 50% of all episodes in our study had a documented sleep-
related diagnosis, patients may be receiving treatment for mul-
tiple conditions and indications that are not often documented
at each encounter, potentially resulting in misclassification of
sleep disorders.* Additional practices in coding variations at
MTFs versus non-MTFs may have resulted in differential cod-
ing for ADSM and non-ADSM, as ADSM are more closely
monitored for conditions and treatments related to readiness.
Irrespective of these limitations, our findings are insightful in
that they provide additional context to the higher utilization of-
ten reported among ADSM—specifically, the need to further
address acute use and focus on alternative treatment such as
cognitive behavioral therapy for insomnia (CBTi) among the
smaller subset of patients with chronic use.

In the military, it is understandable that there are many fac-
tors that contribute to sleep disturbances. Our findings showed
a higher prevalence in ADSM with respect to non-ADSM,
though primarily acute treatment. The effect of sedative
hypnotic medications prescribing on duty performance and
long-term health is currently unknown but requires further
study. Notably, with the ongoing implementation of CBTi in
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the MHS, we expect a continued stabilization or a potential
downward trend in prevalence of sedative hypnotics. However,
without directed research to optimize the sleep of ADSM, they
will remain at increased risk for disturbed sleep and chronic
sleep disorders.

ABBREVIATIONS

ADSM, active duty service members
BZRA, benzodiazepine receptor agonist
MHS, Military Health System
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