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ABSTRACT

Background: Insomnia is symptomatic of most
psychiatric disorders. Non-habit-forming agents such
as trazodone and quetiapine are commonly used off-
label to treat patients with insomnia. The safety and
efficacy of trazodone and quetiapine as medications
for treatment of insomnia have never been directly
contrasted. The objective of this study was to
compare the effectiveness of trazodone to quetiapine
among inpatient psychiatric patients by measuring
the traditional sleep parameters of total sleep time,
number of nighttime awakenings, sleep efficiency,
sleep latency, length of hospitalization, and patient-
reported side effects.

Method: Participants were recruited from St Helena
Hospital Center for Behavioral Health, Vallejo, California.
Patient inclusion criteria were age 18 to 65 years,
admitted between September 2011 and February
2012, and a physician order for trazodone or quetiapine
for insomnia. Exclusion criteria included primary
insomnia, pregnancy, concomitant order of trazodone
and quetiapine, receiving trazodone or quetiapine

up to 2 weeks prior to the study, and inability to
coherently communicate. Subjective patient interviews
and objective nursing sleep log reviews composed the
data set.

Results: On average, mean total sleep time hours were
longer among patients receiving trazodone versus
those receiving quetiapine according to patients’
subjective reports (7.80 vs 6.75, respectively, P<.01)
and the nursing sleep logs (9.13 vs 8.68, respectively,
P=.04). Patients receiving trazodone experienced
fewer mean nighttime awakenings versus those
receiving quetiapine (0.52 vs 0.75, respectively, P=.04)
according to the nursing sleep log report. Patients
receiving trazodone reported more side effects of
constipation, nausea, and diarrhea than patients
receiving quetiapine.

Conclusions: With respect to total sleep time and
nighttime awakenings, trazodone was a more effective
alternative than quetiapine. However, patients
receiving trazodone experienced more gastrointestinal
patient-reported side effects.
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I nsomnia is a common medical complaint. It is the most prevalent
sleep disorder, occurring in 19%' to 50% of clinic patients seeking
treatment for other complaints in the primary care or specialty
care setting.>® One study noted that the prevalence of insomnia
was as high as 69% in primary care patients.* A national survey of
noninstitutionalized adults reported a 35% insomnia prevalence rate
during the course of the previous year, with insomnia occurring about
50% more often in women.> About 20% to 36% of patients are affected
by insomnia chronically and report insomnia duration of greater than
1 year.>!? One of the predictive variables for insomnia is the presence
of comorbid psychiatric illness.! !> Additionally, insomnia is a feature
of many psychiatric disorders, including mood disorders, anxiety
disorders, and psychosis,'* which explains the high number of patients
who suffer from insomnia in the inpatient psychiatric setting.

Pharmacologically, many agents are used to induce sleep.
Benzodiazepines and non-benzodiazepine hypnotics, such as
zolpidem and eszopiclone, are commonly prescribed. However, these
drugs are habit forming and may lead to abuse if used long-term.'* In
addition, use of benzodiazepines is associated with multiple central
nervous system-related side effects, including ataxia, falls, and
memory impairment (anterograde amnesia), and has led to increases
in motor vehicle accidents.!>"!”

Additionally, due to the habit-forming nature of benzodiazepines
and non-benzodiazepine hypnotics, other agents are often used first-
line for patients’ insomnia. Over-the-counter antihistamines such as
diphenhydramine and doxylamine are commonly used since it is well
known that blockade of the histamine-1 (H,) receptor leads to sedation.
However, antihistamines may not be appropriate for many patients
due to potential risks of central and peripheral anticholinergic side
effects. Additionally, anticholinergic medications may lead to drug-
induced delirium.'® In the inpatient psychiatric setting, quetiapine, a
second-generation antipsychotic, and trazodone, a triazolopyridine
antidepressant, are among medications without a US Food and Drug
Association-approved indication for insomnia. Trazodone is a weak
but specific inhibitor of serotonin (5-HT) reuptake and has antagonistic
actions at the H;, 5-HT),, 5-HT, and 5-HT),, receptors, as well as
the a;-adrenoceptors and a,-adrenoceptors.!” The H;, 5-HT,,, and
a, antagonistic pharmacologic properties make trazodone effective
for insomnia, but the a-blocking properties may predispose patients
to orthostatic hypotension and priapism.?® Quetiapine acts as an
antagonist at serotonin (5-HT, 5 and 5-HT),,), dopamine (D, and D,),
histamine (H,), and ;- and a,-adrenergic receptors.?! Somnolence,
as a result of 5-HT,,, H}, and a,; blockade, is a side effect of low-dose
quetiapine that makes it useful in treating insomnia. However, the
metabolic adverse effects of quetiapine make its use problematic.

Polysomnography studies have shown that sleep architecture
is different in patients with mental illness. For example, sleep in
depressed patients tends to be characterized by decreased sleep
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® Patients with psychiatric diagnoses are more likely to
experience insomnia.

® |n this inpatient psychiatric setting, trazodone was a more
effective alternative to quetiapine for insomnia. However,
patients receiving trazodone reported more gastrointestinal
side effects than those receiving quetiapine.

= (linicians can help distinguish which sleep-inducing agent
may work best for a patient on the basis of patient-specific
criteria.

efficiency, reduction of non-rapid eye movement (NREM)
slow-wave sleep, shortening of REM sleep latency, increased
REM length, and increased REM density.?>** Additionally, in
patients with schizophrenia, polysomnographic sleep studies
have consistently shown decreases in sleep parameters,
including total sleep time, sleep efficiency, and REM sleep,
with increases in sleep fragmentation and sleep latency.*-?’
There is a deficit in the restorative sleep, occurring in NREM
stage 3 sleep, in patients with schizophrenia.?® Addressing
these sleep deficits and deviations from normal sleep patterns
in psychiatric patients could help in reducing symptoms of
insomnia that may impact their mental health.

Many studies evaluate trazodone and quetiapine in
various patient populations; however, no currently published
study compares and contrasts the efficacy of these 2 agents
in an acute inpatient setting. This prospective observational
study examines trazodone and quetiapine with respect
to traditional sleep parameters of total sleep time, sleep
efficiency, sleep latency, number of nighttime awakenings,
sleep quality, duration of hospitalization, and patient-
reported side effects.

METHOD

Participants were recruited from the St Helena Hospital
Center for Behavioral Health, Vallejo, California, for this
prospective observational effectiveness study. Inclusion
criteria were (1) age 18 to 65 years, (2) admission between
September 2012 and February 2013 to the Center for Behavioral
Health, and (3) a physician’s order at any point during the
hospital stay for trazodone or quetiapine. Exclusion criteria
included (1) diagnosis of primary insomnia, (2) pregnancy,
(3) simultaneous administration of both study medications,
(4) receiving either trazodone or quetiapine up to 2 weeks
prior to the study, (5) inability to coherently communicate
with the interviewer, or (6) inability or unwillingness to give
consent for participation.

Patient involvement in the study was voluntary, and
patients could withdraw from the study at any time without
prejudice or penalty. Patient consent to participate in the study
was obtained by the investigators in writing after the patients
received a thorough presentation outlining the premise of
the study, including risks and benefits, as well as assurance
that confidentiality would be maintained. Upon request,
a copy of the consent form and a description of the study
were provided to the patient. Only researchers identified in
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Figure 1. Patient Selection Process and Study Methodology

Psychiatrist ordered trazodone or
quetiapine for insomnia

o

On-duty pharmacist or pharmacy
technicians identified orders

O

Study investigators screened for
appropriate patients

Lo

64 patients met criteria and
consented for study participation

L

I Daily sleep monitoring began ‘ 3 patients excluded during study
’ 1 patient withdrew consent
» 1 patient became unable to recall
previous night's sleep
1 patient became incoherent

61 patients completed the study
(30 trazodone and 31 quetiapine)

Table 1. Daily Data Collection Regimen

Nursing Sleep Log

Variable Report Patient Report
Time went to bed at night X

Time fell asleep at night X

Time woke up in the morning X X
Time out of bed in the morning X

No. of nighttime awakenings X X
Duration of nighttime awakenings X X
Total sleep time X X
Sleep efficiency X

Sleep quality X
Patient-reported side effects X

the institutional review board proposal had full access to
the data, and all researchers completed a National Institutes
of Health human subjects training program. The study
procedures were performed in accordance with the ethical
standards of the Declaration of Helsinki, and the protocol
was approved by the Touro University Institutional Review
Board (Vallejo, California).

Patients with physician orders for trazodone and
quetiapine for insomnia/sleep were flagged by the pharmacy
staff at St Helena Hospital Center for Behavioral Health.
Study investigators evaluated patient appropriateness for
the study on the basis of the inclusion and exclusion criteria
listed above. Figure 1 represents the patient selection process
and study methodology.

Baseline demographic data collected included age, gender,
race, number of previous hospitalizations, and baseline
Global Assessment of Functioning (GAF) score. Subjective
patient-reported data, including total sleep time, nighttime
awakenings (number and duration), sleep quality (utilizing
1-4 Likert scale), and patient-reported side effects, were
collected from patients each morning after ingestion of either
trazodone or quetiapine (Table 1). The sleep quality question
using a Likert scale was adapted from the Pittsburgh Sleep
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Table 2. Baseline Demographics of Patients Taking Trazodone
or Quetiapine for Insomnia

Table 4. Reported Side Effects of Patients Taking Trazodone
or Quetiapine for Insomnia?

Trazodone  Quetiapine

Demographic (n=30) (n=31) P Value
Age, mean, y 39.76 36.42 .30
Race, n .36

White 22 23

Black 3 6

Hispanic 3 2

Other 2 0
Gender

Female, n 16 15 .70
No. of previous hospitalizations 1.67 1.95 .66
Global Assessment of 23.2 22.58 .64

Functioning score, mean

Table 3. Traditional Sleep Parameters of Patients Taking
Trazodone or Quetiapine for Insomnia?

Parameter Trazodone Quetiapine P Value

Total sleep time per patient 7.80+2.21 6.75+2.84 <.01
report, h

Total sleep time per nursing 9.13+£1.52 8.68+2.03 .04
sleep log report, h

Sleep efficiency 84.02+12.81  82.09+14.35 24

Sleep latency, min 69.26+68.27  67.59+64.81 .83

No. of nighttime awakenings 1.60+1.91 1.32+2.00 .26
per patient report

No. of nighttime awakenings 0.52+0.77 0.75+1.04 .04

per nursing sleep log report

%Values are presented as mean + SD.

Quality Index (PSQI), which assesses past month’s sleep.”
The sleep quality question was rephrased to the patients
as “How would you rate the quality of last night’s sleep?”
Patients could then pick from the following scale: 1 =very
bad, 2 =fairly bad, 3 =fairly good, and 4 =very good. Changes
in weight were also tracked for each patient on a weekly basis
during hospitalization. Objective measures of total sleep
time, nighttime awakenings (number and duration), and
sleep latency were collected from nursing sleep logs on a
daily basis. Nurses recorded these times in 15- to 30-minute
increments as part of their nocturnal shift duties. Sleep
efficiency (total sleep time divided by the time in bed) was
calculated using the nursing sleep logs. Dose of trazodone or
quetiapine (mg per night), psychiatric diagnosis at discharge,
and number of concomitant sedating medications taken at
bedtime were also collected for each patient.

All statistical analyses were conducted using STATA
for Windows 9.1 (Stata Corp LP, College Station, Texas).
Means, standard deviations, and medians are reported for
continuous data, and frequency and percentages are reported
for categorical data. Pearson y* test was used for categorical
variables. A 2-sample ¢ test with equal variance was used
for continuous variables. Wilcoxon rank sum test (Mann-
Whitney) was used for sleep quality rankings.

RESULTS

A total of 30 trazodone patients (132 study nights) and 31
quetiapine patients (180 study nights) were included in the
study. As shown in Table 2, baseline demographics including
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Trazodone Quetiapine P
Side Effect (132 total interviews) (180 total interviews) Value
Dry mouth 30 (22.7) 34 (18.9) 27
Daytime drowsiness 24 (18.2) 21(11.7) .07
Constipation 20 (15.2) 13(7.2) .01
Increased appetite 20 (15.2) 16 (8.9) .06
Headaches 14 (10.6) 15 (8.3) .40
Muscle stiffness 9 (6.8) 8 (4.4) .30
Vivid dreams 7 (5.3) 8 (4.4) .64
Diarrhea 6 (4.5) 0(0) <.01
Nausea 5(3.8) 1(0.6) .03
Dizziness 4(3.0) 13(7.2) 13
Fatigue 3(2.3) 5(2.8) .84
Decreased appetite 1(0.8) 6(3.3) .15
Vomiting 1(0.8) 2(1.1) .79
Blurry vision 1(0.8) 5(2.8) 22
Tremors 0(0) 3(1.7) .15
Shakiness 0(0) 5(2.8) .06
Bloating 0(0) 3(1.7) .15
Gas 0(0) 2 (1.1) 24
Tingling 0(0) 2(1.1) 24

*Values are presented as no. (%).

age, race, gender, number of previous hospitalizations, and
GAF score were similar between the 2 study groups. The
mean nightly dose of trazodone and quetiapine was 102
mg (range, 12.5 mg-300 mg) and 182 mg (range, 12.5 mg-
1,500 mg), respectively. The median dose of trazodone and
quetiapine used by patients in this study was 100 mg per
night. Patients receiving quetiapine were on a greater mean
number of sedating psychotropic agents at bedtime than
those receiving trazodone (2.79 vs 1.93, respectively, P<.01).
Diagnoses at discharge were similar with the exception that
there were more patients diagnosed with schizoaffective
disorder in the quetiapine group (P<.05).

For study nights when values were unobtainable due to
either missing patient interview for subjective data or missing
nursing records, statistical analyses were conducted in 2
distinct ways and the results were compared. The results were
analyzed using the last observation carried forward method
and repeated again with the missing values dropped from
the study. For all study parameters except total sleep time
from nursing logs and sleep quality, both analyses produce
concordant results. Results reported in this article are those
found through the analysis with missing values dropped.

As presented in Table 3, patients receiving trazodone
reported greater mean = SD hours of total sleep time than
those receiving quetiapine (7.80+2.21 vs 6.75+2.84, P<.01).
This finding was replicated by calculation of total sleep time
from nursing sleep logs (9.13+1.52 vs 8.68+2.03, P=.04).
The nursing sleep log results indicated fewer mean number
of nighttime awakenings for patients receiving trazodone
compared to quetiapine (0.52 vs 0.75, respectively, P=.04).
The 2 groups did not differ in sleep efficiency, sleep latency,
sleep quality, and number of nighttime awakenings reported
by patients.

Table 4 provides the patient-reported side effects. Patients
receiving trazodone reported more days of gastrointestinal
side effects compared to those receiving quetiapine:
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constipation (17.7% vs 8.0%, respectively, P<.02), nausea
(4.4% vs 0.6%, respectively, P<.05), and diarrhea (5.31% vs
0%, respectively, P<.01).

DISCUSSION

On the basis of our findings, in the inpatient psychiatric
setting, trazodone may be a more appropriate first-line agent
than quetiapine to treat insomnia, given the improvement
found in patient-reported total sleep time by around 1 hour,
increasing nurse-recorded total sleep time, and decreasing
the number of nighttime awakenings in patients. Of interest,
a study of trazodone in patients with depression showed
objective benefits in sleep, including increases in sleep
efficiency, total sleep time, total sleep period, NREM stage 3
sleep, and REM duration, as well as decreases in wakefulness
during the total sleep period, early morning awakening,
and S$2.%° Although not detected in our study, subjective
improvements in sleep, including improvement in subjective
sleep quality, affectivity, and somatic complaints, have also
been seen with the use of trazodone in depressed patients. In
other primary insomnia studies, quetiapine has been shown
to increase total sleep time and decrease sleep latency.’!?
In our study, as compared to trazodone, no changes in sleep
latency were observed.

Similar to other hospital formularies, at this time,
trazodone is less costly than quetiapine at the Center for
Behavioral Health. For the median generic medication
doses considered in this study (100 mg), quetiapine costs
approximately 5 times as much as trazodone, which may
pose a considerable hardship on patients with regard to
affordability once the patient is discharged.

This study was not without limitations. Primarily, this
was an observational study and not a randomized controlled
trial. While the baseline characteristics, including number
of previous hospitalizations and GAF scores, were similar
between the 2 groups, patients in the quetiapine group
received a greater number of sedating medications at bedtime
and showed a trend toward longer lengths of hospitalization
(8.5 days vs 12.1 days, P=.06), suggesting more severe
psychiatric illness in this group. The difference in severity
may have contributed to differences in sleep parameters.

Additionally, the inpatient stay allows for more support
and structured care for the patients. A study of Veterans
Affairs patients attending a partial hospitalization program
suggested that the structure of the program helped with
improvements in sleep parameters.* Inpatient hospitalization
could lead to improvement in psychiatric condition and, in
turn, improvements in sleep. Therefore, more studies are
needed in various settings to confirm the effects of trazodone
and quetiapine.

Another weakness of the study is that neither
polysomnography nor actigraphy were used to obtain
objective data. Objective data were based on nursing records
of sleep determined by night shift nurses who varied from
night to night, not standardized polysomnographic readings.
This factor may have decreased consistency and introduced
differences in nursing log tabulations. Along the same lines,
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subjective data relied on the patients’ ability to recall the
previous night’s sleep.

In addition, this study was powered to detect difference in
traditional sleep parameters but not in patient-reported side
effects or length of hospitalization. We should be mindful
that the findings of this study may not be generalizable to
all psychiatric settings and psychiatric patients.

In particular circumstances, the patient may benefit from
a trial of quetiapine before trazodone. As an antidepressant
at higher doses, trazodone is a better option for patients
with depressive disorders, whereas quetiapine can be used
as an adjunct for depression and also has mood-stabilizing
properties, making it a better option for bipolar disorder
than trazodone.” In our patient population, the diagnoses
at discharge did not differ for the most part, although there
tended to be more patients with schizoatfective disorder in
the quetiapine group. The schizophrenia and schizoaffective
disorder diagnoses are not well differentiated in the DSM-IV-
TR, which was in use when this study took place.>* In order
for patients to meet diagnostic criteria for schizoaffective
disorder, they must first meet criteria for schizophrenia.*
In the clinical setting, a major portion of patients with
schizophrenia and mood symptoms may receive a diagnosis
of schizoaffective disorder.?>3 Since the 2 diagnoses are not
well differentiated in the clinical setting, we also looked at
combining diagnoses of schizophrenia and schizoaffective
disorder in 1 group. When patients with diagnoses of
schizophrenia and schizoaffective disorder were combined
in the analysis, there were no differences in diagnoses
between the 2 groups (P=.15). In the recently published
DSM-5, schizoaffective disorder diagnostic criteria include
that mood disorder episodes have been present for the
majority of the total active and residual course of illness,
from the onset of psychotic symptoms up until the current
diagnosis.*”* As a result, this change in diagnostic criteria
poses a clearer separation between schizophrenia with mood
symptoms and schizoaffective disorder, hopefully decreasing
misdiagnosis.’’

Additionally, differences in the side-effect profile should
be considered when deciding on the appropriate first-line
sleep agent in the psychiatric setting. Our findings show that
patients taking trazodone may experience gastrointestinal
patient-reported side effects at a higher rate than those
taking quetiapine. Therefore, if the patient is unable to
tolerate trazodone due to immediate side effects, quetiapine
may be a better alternative.

Although minor gastrointestinal adverse effects were
more common with trazodone than quetiapine, we should be
aware of the potential significant metabolic side effects such
as weight gain, glucose disturbances, and hyperlipidemia that
may manifest with quetiapine use long-term.***° Second-
generation antipsychotics have also been shown to increase
mortality in patients with dementia.*! In this study, there
was a trend toward greater weight gain in patients receiving
quetiapine compared to trazodone (3.65 kg vs —1.45 kg,
respectively, P=.08) at the 2-week hospitalization time
point. In the inpatient psychiatric setting, where the average
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length of stay ranges from 7 to 14 days, the side-effect profile
for these agents may not be accurately captured. The short
durations of hospitalization may allow enough time to detect
a significantly higher incidence of gastrointestinal patient-
reported side effects with trazodone, but not enough time
to detect a significant difference in metabolic side effects
of quetiapine use that occur gradually with long-term use
of the medication. Also, gastrointestinal side effects with
trazodone are usually transient, lasting 1 to 2 weeks. The usual
common side effects with trazodone include somnolence,
headache, dizziness, and dry mouth and, rarely, corrected
QT prolongation, priapism, and suicidal ideation.*? In this
study, no differences in these side effects were observed
between the 2 groups. In clinical studies, it has been shown
that quetiapine is associated with a 1% to 2% incidence of
restless leg syndrome, and trazodone has rare reports of
akathisa.**~*° It should also be noted that antidepressants and
antipsychotics can trigger restless leg symptoms, and periodic
limb movements can result in nighttime awakenings, thereby
worsening insomnia.*

Current studies have attempted to identify reasons that
providers use second-generation antipsychotic agents rather
than safer and less-costly alternatives; more studies in this
area are needed.*” The use of polysomnography is difficult
in the inpatient setting, but may aid in better understanding
fine differences between these agents. Several studies suggest
that trazodone improves insomnia in patients who do not
have psychiatric diagnoses by increasing NREM stage 3 sleep,
but findings with regard to its effects on the length of REM
sleep vary between these studies.**->! Additionally, a study of
quetiapine in unipolar and bipolar depressed patients shows
increases in total stage 2 sleep and non-REM sleep, with a
decreased total sleep time in REM sleep after 2 to 4 days of
treatment, but these benefits were not seen after 28 days.>?

In order to maximize clinical impact and utility, studies
should compare a variety of non-habit-forming agents
optimally in the same setting. More head-to-head studies are
needed in patients with psychiatric diagnoses and insomnia,
as this population is understudied.

Drug names: diphenhydramine (Benadryl and others), eszopiclone
(Lunesta), quetiapine (Seroquel), trazodone (Oleptro and others),
zolpidem (Ambien, Edluar, and others).
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