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Conservative estimates suggest that one-third of the US population has a sleep 
disorder, accounting for its frequent clinical presentation.1 Insomnia has been 
reported as the most commonly cited problem among service members return-

ing from a combat deployment.2 In our experience, sleep problems are particularly 
prevalent among active-duty service members with combat-related posttraumatic stress 
disorder (PTSD). According to Ribeiro et al,3 insomnia is a risk factor for suicidal tenden-
cies among recent military veterans. Because roughly half of all individuals with chronic 
insomnia have a psychiatric disorder,4 prescription medications are also common in this 
patient population. 
	 Medications can affect sleep in many ways; even those that are prescribed for insomnia 
can produce unhelpful side effects. Commonly prescribed sedative hypnotics such as te-
mazepam, triazolam, and zolpidem reduce total rapid eye movement (REM) sleep.5 Among 
other psychotherapeutic medications, commonly prescribed selective serotonin uptake in-
hibitors reduce slow wave sleep, reduce total REM sleep, reduce total sleep time, and im-
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Context: Sleep disorders are frequent clinical presentations, especially among active-
duty service members. Medications are one factor that can affect sleep in many ways. 

Objective: To determine the effect of increasing numbers of medications on the sleep 
cycle of active-duty service members.

Methods: Medical records for active-duty service members who completed en-
hanced sleep assessments at the Psychiatry Continuity Service at Walter Reed Na-
tional Military Medical Center from October 1, 2010, through November 30, 2013, 
were retrospectively reviewed. Data were collected on home sleep study findings, 
sleep-related self-report instrument scores, and active medications. 

Results: A total of 135 medical records were reviewed. One hundred patients (74.07%) 
had an active prescription for a psychoactive drug. Among all patients, the mean 
(SD) number of active medications per participant was 2.52 (2.09), with 118 patients 
(82.96%) having an active medication for depression or insomnia. As the number 
of prescribed medications increased, the percentage of the sleep cycle in deep sleep 
decreased (P=.049), the percentage of light sleep increased (P=.016), the percentage 
of rapid eye movement sleep decreased (P=.083), and the first episode of deep sleep 
was delayed (P=.056). An increased number of medications had no significant impact 
on total sleep time (P>.05). 

Conclusion: An increasing number of medications did not influence total sleep time 
but negatively affected the sleep cycle. 
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several standardized self-administered assessment in-
struments. For the present study, we examined patients’ 
enhanced sleep assessment findings, as well as those pa-
tients’ concurrent medications on the day the home sleep 
study was conducted. 

PCS Enhanced Sleep  

Assessment Measures

Epworth Sleepiness Scale

The Epworth Sleepiness Scale (ESS) consists of 8 ques-
tions that ask patients to rate their chance of dozing 
during specific situations using a 4-point Likert-type 
scale ranging from 0 (“no chance of dozing”) to 3 (“high 
chance of dozing”).12 Questions include situations such 
as “[s]itting and reading,” “[w]atching TV,” or “[s]itting 
inactive in a public space.” Scores of 10 or greater sug-
gest daytime sleepiness. 

Pre-Sleep Arousal Scale

The Pre-Sleep Arousal Scale contains 16 questions with 
response options on a 5-point Likert scale ranging from 
1 (“not at all”) to 5 (“extremely”).13 The Pre-Sleep 
Arousal Scale has 2 subscales—somatic and cognitive. 
Somatic questions ask respondents about issues such as 
“a jittery, nervous feeling in your body,” whereas the 
cognitive questions ask about issues such as “worry 
about falling asleep.” Scores for each of the subscales 
range from 8 to 40. The Pre-Sleep Arousal scale does not 
have threshold scores, but higher scores indicate greater 
arousal before falling asleep. The clinician or researcher 
correlates higher scores with increasing somatic or  
cognitive factors that interfere with sleep initiation. 

Zung Self-Rating Scales 

The Zung Self-Rating Scales15-17 are 20-item self-report 
instruments in which respondents answer questions re-
garding depression or anxiety. For both instruments, re-
spondents can choose among 4 descriptions for each 
question—“a little of the time,” “some of the time,” 
“good part of the time,” and “most of the time”—scored 

pair sleep continuity.6 Tricyclic antidepressants and 
trazodone increase slow wave sleep and total sleep time, 
with trazodone also promoting sleep continuity.7 Antihis-
tamines such as diphenhydramine increase slow wave 
sleep while also reducing total REM sleep.5 Some of 
these same medications also cause nightmares or espe-
cially vivid dreams.8,9 Multiple sedating medications 
may also affect respiration during sleep.10 
	 For the current study, we investigated the effect of 
commonly prescribed medications, both alone and in 
combinations, on the sleep architecture of active-duty 
service members referred for psychiatric treatment. To 
our knowledge, we are the first to report findings of en-
hanced sleep assessments for this patient population. We 
hypothesized that medications would have a negative 
impact on a patient’s sleep architecture. 

Methods
Medical records were retrospectively reviewed for  
active-duty service members with sleep problems 
treated at the Psychiatry Continuity Service (PCS) at 
Walter Reed National Military Medical Center in 
Bethesda, Maryland, from October 1, 2010, through 
November 30, 2013. The study was reviewed by the 
Walter Reed National Military Medical Center’s insti-
tutional review board and deemed exempt. Patients 
scoring above 20 on the Pittsburg Insomnia Rating 
Scale (PIRS) were included in the study. 
	 The PIRS is a 20-item self-report instrument that as-
sesses a person’s sleep over the preceding 7-day period.11 
Scores on the PIRS range from 0 to 60, with scores above 
20 suggesting insomnia. Typical questions on the PIRS 
include, “From the time you tried to go to sleep, how 
long did it take to fall asleep on most nights?” and “If you 
woke up during the night, how long did it take to fall 
back to sleep on most nights?”
	 In accordance with the PCS standard of care, patients 
who scored above 20 on the PIRS received an enhanced 
sleep assessment, which included a home sleep study and 
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Results
A total of 135 medical records of active-duty service 
members were reviewed. Approximately two-thirds of 
patients were men (87 [64.4%]), with a median age range 
of 26 to 30 years. 
	 Mean (SD) findings were as follows: PIRS score, 
41.10 (10.52) (n=135); total sleep time, 6.12 (1.57) 
hours (n=134); percentage of the night in deep sleep, 
20.8% (6.09%) (n=119); and percentage of the night 
awake, 21.25% (12.69%) (n=134). The clinical charac-
teristics of the study patients were consistent with those 
of patients experiencing depression, PTSD, and anxiety 
(Table 1). 
	 In terms of medications, approximately three- 
quarters of patients (100 of 135 [74.07%]) had an  
active prescription for a psychoactive drug, with a mean 
(SD) of 2.52 (2.09) active medications per patient.  
Of 135 active medications that comprised >5% of the 
identified drug, the majority (112 [82.96%]) were for 
depression, sleep problems, or both (Table 2).
	 Results showed that as the number of prescribed 
medications increased, the percentage of the sleep 
cycle in deep sleep significantly decreased (P=.049), 
the percentage of light sleep increased (P=.016), the 
percentage of REM sleep decreased (P=.083), and  
the first episode of deep sleep was delayed (P=.056). 
Increasing the number of medications did not signifi-
cantly alter the amount of time awake, the number of 
arousals through the night, the total time slept, or sleep 
latency (P>.05) (Table 3). The number of active medi-
cations (ie, 1-6) did not have a statistically significant 
effect on total sleep time (Table 4). 

Discussion
Chronic sleep problems can be a frustrating challenge for 
both the clinician and the patient, particularly when medi-
cations, either alone or in combination, do not produce an 
optimum outcome. Sedative-hypnotic medications may 
help a person fall asleep and may even promote an in-

as 1, 2, 3, and 4, respectively. Typical questions on the 
Zung Self-Rating Depression Scale include “I feel down-
hearted and blue” and “Morning is when I feel the best.” 
The Zung Self-Rating Anxiety Scale includes questions 
such as, “I feel more nervous and anxious than usual” 
and “I fall asleep easily and get a good night’s rest.” 
Scores above 50 on the Zung Self-Rating Depression 
Scale suggest clinically significant depression, and 
scores above 45 on the Zung Self-Rating Anxiety Scale 
suggest clinically significant anxiety. 

PCL-M

The PCL-M is a 17-item self-report instrument in which 
respondents choose among 5 descriptions (ie, “not at 
all,” “a little bit,” “moderately,” “quite a bit,” and “ex-
tremely,” scored on a sliding scale of 1 through 5) in an-
swering questions regarding stressful life experiences.18 
A typical question from the PCL-M asks the service 
member if they are “having physical reactions when 
something reminded you of a stressful military experi-
ence from the past.” Scores above 49 suggest symptoms 
consistent with the clinical diagnosis of PTSD. 

Home Sleep Studies

The WatchPAT 200 (Itamar Medical) was used to con-
duct the home sleep study portion of the enhanced sleep 
assessment.19-21 This medical device, approved by the 
US Food and Drug Administration, calculates sleep 
apnea severity using 3 measurements: the apnea/ 
hypopnea index (AHI), the oxygen desaturation index 
(ODI), and the respiratory disturbance index (RDI). 
The WatchPAT also reports values for body mass index 
and the sleep cycle in terms of percentage of the cycle 
in deep sleep, in light sleep, in REM sleep, and awake. 

Statistical Analysis

SPSS statistical software (version 20; SPSS Inc) was 
used to analyze the data using descriptive, frequency, 
correlate, and comparison statistics. A P value less than 
.05 was considered statistically significant.
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crease in total sleep time. On awakening, however, the 
person may feel unrefreshed, tired, or groggy.
	 In addition to sleep problems, patients in the present 
study all had varying degrees of anxiety and depression, 
a common clinical finding. 
	 The enhanced sleep assessments revealed that an  
increased number of psychoactive medications did not 
improve chronic insomnia and may have produced  
unintended, adverse effects. For example, the study 
showed that as the number of prescribed medications 
increased, the percentage of deep sleep decreased, the 
percentage of light sleep increased, the percentage of 
REM sleep decreased, and the first episode of deep 
sleep was delayed. Our study also found that in-
creasing the number of medications did not signifi-
cantly reduce the number of intrusive arousals through 
the night. In a similar finding, multiple medications 
did not improve the total time asleep. 
	 It is important to note that the medications prescribed 
to the patients in this study are typical for patients with 

Table 1. 
Enhanced Sleep Assessment Findings  
Among Active-Duty Service Members (N=135)

Measure	 Mean (SD)

PIRS	 41.10 (10.52)

Epworth Sleepiness Scalea	 8.96 (5.44)

Pre-Sleep Arousal Scalea

  Somatic	 18 (6.57)

  Cognitive	 27.08 (7.56)

  Total	 45.01 (12.72)

Zung Self-Rating Scaleb

  Anxiety	 42.58 (13.76)

  Depression	 49.28 (11.76)

PCL-Mb	 51.36 (18.13)

BMIc	 27.10 (4.28)

Sleep Time, %

  REM sleepd	 20.63 (8.35)

  Deep sleepd	 20.81 (6.09)

  Light sleepd	 58.56 (11.14)

  Awakea	 21.25 (12.69)

Time to Sleep, mine	 25.28 (15.60)

Total Sleep Time, mina	 366.68 (93.61)

Sleep Apnea Severityf

  AHI	 3.78 (4.60)

  ODI	 1.66 (2.69)

  RDI	 10.40 (6.49) 

a	� n=134
b	 n=122
c	 n=133
d	 n=119
e	 n=118
f	 n=123

Abbreviations: AHI, apnea/hypopnea index; BMI,  
body mass index; ODI, oxygen desaturation index; PCL-M, 
Posttraumatic Stress Disorder Checklist – Military Version;  
PIRS, Pittsburg Insomnia Rating Scale; RDI, respiratory  
disturbance index; REM, rapid eye movement.

Table 2. 
Current Medications of Active-Duty Service 
Members for Depression and Sleep Problems

Medicationa	 No. (%)b

Sertraline hydrochloride	 24 (17.78)

Trazodone hydrochloride	 23 (17.0)

Prazosin hydrochloride	 18 (13.33)

Clonazepam	 12 (8.89)

Zolpidem tartrate	 10 (7.41)

Fluoxetine hydrochloride	 10 (7.41)

Quetiapine fumarate	 8 (5.93)

Eszopiclone	 7 (5.19)

a   �Table lists only medications comprising >5% of the identified drug.
b   �A total of 135 medications met the >5% threshold.  

Most participants had more than 1 current medication.
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anxiety, depression, and sleep problems. As individual 
drugs, they may each have pronounced effects on sleep 
architecture and—as the present study suggests—they 
may have a cumulative effect on the sleep cycle when 
used in combination.
	 Our study had some limitations. For example,  
patients may have been taking other unknown psycho-
active drugs or not taking their prescribed medications 
as directed. In addition, alcohol use is always a wild card 
in the sense that its use may not be disclosed, but its 
pernicious effect on the sleep cycle would only aug-
ment the findings in the current study.22 Mitigating 
these concerns are the large size of the study and the 
3-year data collection time, but even so, replicating  
the study with a larger sample size would confirm our 
findings. Examining how specific combinations of 
medications affect sleep cycle would be an interesting 
area for future research.
	 In addition, although we did not exclude any types 
of medication in our study, the medications of our  
patient population likely differed from those of other 
populations. For example, because this study was 
conducted in a psychiatry unit, it was expected that the 
participants would be on more psychiatric-type medi-
cations. In addition, our population of active-duty 
service members is young and tends to be healthier 
than a similar age-matched sample. As such, the  
patients in our study likely had fewer types of medi-
cine (eg, medication for diabetes mellitus is rare in our 
patients), which may have led to less confounding 
variables. Thus, additional research in other patient 
populations is warranted.
	 For individuals with chronic insomnia, nonpharma-
cologic treatment interventions, such as sleep restric-
tion or cognitive behavior therapy, may be useful 
alternatives.23 At the very least, the use of evidenced-
based nonpharmacologic treatments for insomnia 
would not increase the potential risks associated with 
polypharmacy found in this study. 

Table 3. 
Correlations Between Total Number  
of Current Medications and Sleep  
in Active-Duty Service Members (N=135)

	 Pearson  

Measure	 Correlation	 P Valuea

Sleep Time, % 

  Deep sleepb 	 −.181	 .049

  Light sleepb 	 .219	 .016

  REM sleepb	 −.160	 .083

  Awakec 	 −.002	 .981

Arousals, No.d	 −.024	 .801

Time to Sleep, mine	 .105	 .258

Onset of First Deep Sleep, mine	 .176	 .056

Total Sleep Time, minc	 −.044	 .611

a	� Statistical tests were 2-tailed.
b	 n=119
c	� n=134
d	 n=115
e	 n=118

Abbreviation: REM, rapid eye movement.

Table 4. 
Number of Current Medications and  
Effect on Total Sleep Time in Active-Duty  
Service Members (N=135)

	 Mean (SD)

Medications, No.	 Total Sleep Time, min	 na	 P Valueb

0	 382 (63.65)	 35	   NA

1	 385 (98.29)	 9	 .908

2	 352 (114.63)	 25	 .212

3	 351 (119.89)	 27	 .195

4	 366 (57.80)	 14	 .415

5	 364 (121.19)	 10	 .539

6	 353 (75.18)	 8	 .269

a   Seven participants had more than 6 current medications (data not shown).
b   Statistical tests were 2-tailed.

Abbreviation: NA, not applicable.



ORIGINAL CONTRIBUTION

The Journal of the American Osteopathic Association    June 2015  |  Vol 115  |  No. 6 375

9.	 Mathews M, Basil B, Evcimen H, Adetunji B, Joseph S. 
Mirtazapine-induced nightmares. Prim Care Companion  
J Clin Psychiatry. 2006;8(5):311.

10.	 Seda G, Tsai S, Lee-Chiong T. Medication effects on sleep  
and breathing [published online July 18, 2014]. Clin Chest  
Med. 2014;35(3):557-569. doi:10.1016/j.ccm.2014.06.011.

11.	 Moul DE, Pilkonis PA, Miewald JM, Carey TJ, Buysse DJ. 
Preliminary study of the test-retest reliability and concurrent 
validities of the Pittsburgh Insomnia Rating Scale (PIRS)  
[abstract 335.L]. Sleep. 2002;25(suppl):A246-A247.

12.	 Johns MW. A new method for measuring daytime sleepiness:  
the Epworth sleepiness scale. Sleep. 1991;14(6):540-545.

13.	 Nicassio PM, Mendlowitz DR, Fussell JJ, Petras L.  
The phenomenology of the pre-sleep state: the  
development of the pre-sleep arousal scale.  
Behav Res Ther. 1985;23(3):263-271.

14.	 Saunders JB, Aasland OG, Babor TF, de la Fuente JR,  
Grant M. Development of the Alcohol Use Disorders  
Identification Test (AUDIT): WHO Collaborative Project  
on Early Detection of Persons with Harmful Alcohol  
Consumption—II. Addiction. 1993;88(6):791-804.

15.	 Zung WW. Factors influencing the self-rating depression  
scale. Arch Gen Psychiatry. 1967;16(5):543-547.

16.	 Zung WW. The Depression Status Inventory:  
an adjunct to the Self-Rating Depression Scale. 
J Clin Psychol. 1972;28(4):539-543.

17.	 Zung WW. A rating instrument for anxiety disorders. 
Psychosomatics. 1971;12(6):371-379.

18.	 Blanchard EB, Jones-Alexander J, Buckley TC, Forneris CA. 
Psychometric properties of the PTSD Checklist (PCL).  
Behav Res Ther. 1996;34(8):669-673.

19.	 Pang KP, Gourin CG, Terris DJ. A comparison of polysomnography 
and the WatchPAT in the diagnosis of obstructive sleep  
apnea. Otolaryngol Head Neck Surg. 2007;137(4):665-668.

20.	 Barrera JE, Holbrook AB, Santos J, Popelka GR. Sleep MRI:  
novel technique to identify airway obstruction in obstructive  
sleep apnea. Otolaryngol Head Neck Surg. 2009;140(3):423-425. 
doi:10.1016/j.otohns.2008.11.037.

21.	 Hedner J, White DP, Malhotra A, et al. Sleep staging  
based on autonomic signals: a multi-center validation study.  
J Clin Sleep Med. 2011;7(3):301-306. doi:10.5664/JCSM.1078.

22.	 Ebrahim IO, Shapiro CM, Williams AJ, Fenwick PB.  
Alcohol and sleep I: effects on normal sleep  
[published online January 24, 2013]. Alcohol Clin ExpRes. 
2013;37(4):539-549. doi:10.1111/acer.12006.

23.	 Lande RG, Gragnani C. Nonpharmacologic approaches  
to the management of insomnia. J Am Osteopath Assoc. 
2010;110(12):695-701.

	 © 2015 American Osteopathic Association

Conclusion 
The findings of the present study suggest that medica-
tions alone may not resolve chronic sleep problems  
and, in some cases, may actually worsen the condition. 
On the basis of these findings, clinicians should reassess 
the risks and benefits of polypharmacy and consider non-
pharmacologic treatment options for these patients. 
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