
Accepted Manuscript

Trazodone for the treatment of insomnia: a meta-analysis of randomized placebo-
controlled trials

Xiao-yan Yi, Shi-fen Ni, Mahammad Rasoul Ghadami, Hua-qing Meng, Ming-yan
Chen, Li Kuang, Yu-qing Zhang, Li Zhang, Xin-yu Zhou

PII: S1389-9457(18)30024-8

DOI: 10.1016/j.sleep.2018.01.010

Reference: SLEEP 3616

To appear in: Sleep Medicine

Received Date: 22 November 2017

Revised Date: 19 January 2018

Accepted Date: 30 January 2018

Please cite this article as: Yi X-y, Ni S-f, Ghadami MR, Meng H-q, Chen M-y, Kuang L, Zhang Y-q,
Zhang L, Zhou X-y, Trazodone for the treatment of insomnia: a meta-analysis of randomized placebo-
controlled trials, Sleep Medicine (2018), doi: 10.1016/j.sleep.2018.01.010.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.sleep.2018.01.010


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Trazodone for the treatment of 
insomnia: a meta-analysis of 
randomized placebo-controlled trials 

 

Xiao-yan Yia, Shi-fen Nib, Mahammad Rasoul Ghadamic，Hua-qing Mengb, 
Ming-yan Chend, Li Kuangb, Yu-qing Zhange, Li Zhanga, Xin-yu Zhoub,* 

 

a The First Branch, the First Affiliated Hospital of Chongqing Medical University, Chongqing, China. 
b Department of Psychiatry, the First Affiliated Hospital of Chongqing Medical University, Chongqing, 

China. 
c
 Sleep Disorders Research Center, Kermanshah University of Medical Science, Kermanshah, Iran.  

d Department of Statistics, University of Toronto, 100 St. George Street, Toronto, Canada. 
e Department of Neurology, the First Affiliated Hospital of Chongqing Medical University, Chongqing, 

China. 

 
 

*Correspondence author: Xin-yu Zhou, Department of Psychiatry, The First Affiliated 

Hospital of Chongqing Medical University, Yixueyuan Road, Yuzhong District, Chongqing 

400016, PR China. Tel: +86-023-68485490; Fax: +86-023-68485111; Email address: 

xinyu973@126.com. 

  

Abbreviations: 

SE%=sleep efficiency 

SL=sleep latency 

TST=total sleep time 

NAs=the number of awakenings 

WASO=waking time after sleep onset  

SQ=perceived sleep quality



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

2 

 

Abstract 
Objective: To assess the efficacy and tolerability of trazodone compared with 
placebo in patients with insomnia.  
Methods: Electronic databases were searched and relevant reports were 
hand-screened to identify eligible trials. Only randomized placebo-controlled 
trials were included. Standardized mean differences (SMD) and the odds ratios 
(OR) were estimated using a random-effect model. Primary efficacy outcomes 
included sleep efficiency (SE%) and self-reported sleep quality (SQ). 
Secondary efficacy outcomes included sleep latency (SL), total sleep time 
(TST), the number of awakenings (NAs), waking time after sleep onset 
(WASO). Tolerability outcome was measured by the number of patients who 
discontinued for adverse events and acceptability outcome was measured by 
the number of patients who discontinued for all causes.  
Results: Seven trials involving 429 patients were included. There was no 
significant improvement for trazodone in SE% (SMD=0.09, 95% confidence 
interval (CI) -0.19 to 0.38, P=0.53) with a non-significant heterogeneity (I2=0%, 
P=0.59). However, patients receiving trazodone perceived better SQ than 
those receiving the placebo (SMD=-0.41, 95% CI -0.82 to -0.00, P=0.05) with a 
non-significantly moderate heterogeneity (I2=65%, P=0.06). As to secondary 
efficacy outcomes, we only found a significant reduction for trazodone in NAs 
(SMD=-0.51, 95%CI -0.97 to -0.05) compared to the placebo, with 
non-significant differences found in SL, TST, or WASO between trazodone and 
placebo. Moreover, no significant difference was found in the outcome of 
tolerability or acceptability.  
Conclusions: Trazodone was effective in sleep maintenance by decreasing the 
number of early awakenings and it could significantly improve perceived sleep 
quality, although no significant improvements in sleep efficiency or other 
objective measures. And trazodone presented good tolerance in the short-term 
treatment of insomnia for those patients with insomnia. 
 
Keywords: insomnia; trazodone; efficacy; tolerability; meta-analysis 
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1. Introduction 
 

Insomnia is the most common type of sleep disturbance in the general 
population [1]. According to different studies, almost one third of adults in 
western countries would be considered to have insomnia [2-4]. Clinically, 
insomnia is a subjective disorder that manifests as prolonged sleep latency, 
sleep maintenance disorder, more early awakenings, impaired total sleep time 
and decline in sleep quality; despite having an adequate opportunity to sleep, 
accompanied with distress and daytime dysfunction [5,6]. It is becoming 
evident that insomnia increases the risk of developing hypertension, stroke, 
reduced body immunity and mental disorders (including anxiety and 
depression) [7]. Treatment of insomnia is important for both the management 
and prevention of these comorbid disorders. There are two main treatments for 
insomnia: psychotherapy and pharmacotherapy. Psychotherapy, especially 
cognitive behavioral therapy for insomnia (CBT-i), is recommended as the first 
line in the management of chronic insomnia [8], however, few well-trained 
therapists and poor compliance have limited its clinical practice. 
Pharmacotherapy also plays an important role in the treatment of insomnia. 
Benzodiazepine drugs (BZDs) and nonbenzodiazepine compounds 
(non-BZDs) are often prescribed to treat insomnia and are clinically effective, 
however dependence, abuse potential, withdrawal syndrome and adverse 
effects to these drugs for long-term use are also common [9]. Antidepressants 
are often used in depressed patients with insomnia, yet studies had shown that 
when treated with selective serotonin reuptake inhibitors and serotonin 
norepinephrine reuptake inhibitors, depressed patients frequently complained 
of exacerbating insomnia and daytime somnolence [10,11].  

Trazodone, a second-generation triazolopyridine antidepressant, is well 
known as a sedative and hypnotic for its dose-dependent pharmacologic 
actions [12,13]. It can block the serotonin transporter, inhibit the reuptake of 
5-hydroxytryptamine (5-HT), and function as an antidepressant. Because 
trazodone has weak affinity with serotonin transporter, it must be administered 
at a high dose of 150-600mg to act as an antidepressant [14-17]. However, 
trazodone is more commonly prescribed as a hypnotic clinically for sleep 
disturbances including primary insomnia, and secondary insomnia, which often 
caused by co-morbid psychiatric disorders, physical diseases, or medication 
[18-22]. This effect results from blockade of 5-HT2A receptors, α1 adrenergic 
receptors and histamine H1 receptors, and these pharmacologic actions still 
function at high doses [14-17]. That is why trazodone can be used to treat 
depression and not induce sleep problems. Notably, the strongest indication of 
trazodone is insomnia with depression [13]. A low dose of 25-150mg is usually 
effective for treatment of sleep disturbances because of its potent binding 
affinities with those receptors [5].  
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The US Food and Drug Administration (FDA) has not approved the 
marketing of trazodone as a hypnotic in the USA because of insufficient 
evidence for its efficacy and tolerability [12]. However, several guidelines have 
recommended trazodone as a choice of hypnotics for clinical use [6,23-25].  
Prescriptions of trazodone for treating sleep disorders have increased in USA. 
In recent years, further studies on the efficacy and tolerability of trazodone as 
a hypnotic have been accomplished. There is an urgent need to integrate 
these data and provide a best clinical evidence for trazodone in the treatment 
of insomnia. Therefore, we designed a meta-analysis to evaluate the efficacy 
and  tolerability of trazodone on both primary and secondary insomnia in all 
randomized placebo-controlled trials. 

 

2. Methods 
 

2.1. Literature search and selection criteria 

 
PubMed, Embase, Web of Science, Cochrane Library, and PsycINFO 

citations, as well as websites of clinicaltrials.gov were searched from inception 
to August 2017 employing the following keywords: ‘sleep’, ‘sleeplessness’, 
‘insomnia’, ‘insomniac’, ‘dyssomnia’, and ‘trazodone’. The reference lists of 
identified articles and related publications were hand-searched for further 
relevant reports. No language, publication date, or publication status 
restrictions were applied.  

Inclusions criteria of the trials were as follows: randomized controlled trials 
(RCTs), including crossover design, were chosen; patients suffering from 
insomnia regardless of primary or secondary disorders, as  diagnosed by the 
Diagnostic and Statistical Manual of Mental Disorders (DSM) [26-30], 
International Classification of Diseases [31,32], or International Classification 
of Sleep Disorders [33,34]. Trials that used predefined diagnostic criteria or 
diagnosed by a chief complaint of insomnia in participants were also included; 
comparisons were made between trazodone and placebo; and reporting data 
of objective sleep parameters or subjective measures in both trazodone and 
placebo groups. We excluded trials of: a quasi-random nature; where 
concurrent therapy was changed during study period; conducted in pregnant 
women (since trazodone may cause fetal harm) [35]; when data were still 
unavailable after attempting to contact the authors; and when two studies with 
overlapping populations or duplicated data. 

Two authors (X.Y.Y. and X.Y.Z.) individually screened the titles and abstracts 
of all relevant studies. When meeting disagreements, consensus was reached 
through discussion by the two authors. 
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2.2. Data extraction and quality assessment 

 
Data were extracted independently by two authors (X.Y.Y. and X.Y.Z.). A 

standard Data Extraction Form was made for reducing inconsistency of the two 
authors in collecting data. It was composed of general information (the first 
author, publication year, study country, study design, etc.), sample 
demographics (age, %female, co-morbid diseases, diagnostic criteria, dosage 
and duration of trazodone, outcome measures, etc.), study results (baseline 
data, post-treatment data, the discontinuation for all causes, the 
discontinuation for adverse events, etc.), and quality assessment of literature. 
When data were missing, we would calculate from exiting data if possible or 
one would email the authors to obtain data and detailed information [36]. Study 
quality was assessed by the Cochrane Collaboration’s risk-of-bias method, 
rating as ‘high bias’, ‘low’ bias or ‘unclear’ in each domain [37]. 
 

2.3. Outcome measures 

 
Sleep outcomes can be assessed by objective and subjective measures. 

Objective measures are mainly recorded by polysomnography (PSG), which is 
the gold standard instrument to appraise sleep disturbances, and actigraphy, 
which is a portable device developed in recent years [38]. Subjective 
measures are usually evaluated from scales, questionnaires and diaries. As 
reported in previous meta-analyses, objective measures, such as sleep 
efficiency (SE%, total sleep time (TST, min)/time in bed(min)*100%), sleep 
latency (SL, min), TST, the number of awakenings (NAs), waking time after 
sleep onset (WASO, min) and subjective measures, such as perceived sleep 
quality (SQ), were the most frequently used outcome measures [39-41]. In this 
meta-analysis, we chose SE% and SQ as the primary outcomes for efficacy, 
because they reflect the comprehensive outcomes of insomnia in objective 
measures and subjective measures, respectively. Furthermore, SL, TST, NAs 
and WASO were chosen as the secondary efficacy outcomes, because they 
would measure only one part of sleep disorder, such as sleep maintenance, 
difficulty in falling asleep, or insufficient sleep time. Moreover, outcome for 
tolerability was assessed by the number of patients who discontinued due to 
adverse events and acceptability outcome was assessed by the number of 
patients who discontinued due to adverse events. 

 

2.4. Data analysis 
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All analyses were performed using RevMan 5.3 software (Cochrane 
Information Management System). Efficacy was evaluated by change values 
from baseline to end point data on each outcomes in this meta-analysis [42]. 
When standard error (SD) was missing in an article and could not contact the 
authors, it would be calculated from reported P values, t values, confidence 
intervals (CIs) or standard errors (SEs) [43]. A random-effects model was 
applied in this meta-analysis in order to get relatively robust results. 
Standardized mean differences (SMD) in continuous measure (SE%, SQ, SL, 
TST, NAs, and WASO), and the odds ratios (OR) in dichotomous measure (the 
number of discontinuation patients), as well as 95% CIs, were estimated by 
inverse variance models. Heterogeneity was evaluated with the test of 
inconsistency (I2). It represented large, moderate and small heterogeneity 
when I2 statistic was higher than 75%, 50% and 25%, respectively [44]. And 
we used subgroup analyses and sensitivity analyses to find possible sources 
of the heterogeneity. The publication bias was assessed by Egger tests (Stata 
13.0, Stata Corp, College Station, TX, USA) [45]. A two-sided P value of less 
than 0.05 was considered statistically significant if not specifically stated. 
Where the crossover-design study reported the data of phase 1 and phase 2, 
respectively, we only extracted the data of phase 1. If not, we extracted the 
combined data of phase 1 and phase 2, and the number of participants was 
counted once for each arm in which they were included when analyzed [46].  
   

3. Results 
 

3.1. Search results 

 
Through a full search of databases and manually search, totally 471 relevant 

citations were identified initially. After exclusion of duplicates, two authors 
scanned all the titles and abstracts independently, and screened out 15 
potential trials. The 15 trials were reviewed for full-texts. Finally, seven RCTs 
involving 429 patients published between 1994 and 2014 were selected based 
on our inclusion and exclusion criteria [22,47-52]. The flow diagram was 
shown in Fig. 1.  

 

3.2. Characteristics of included studies 

 
Of the included trials, six (85.7%) [22,47,48,50-52] recruited patients from 

Europe and America, and only one (14.3%) [49] from Asia. Three trials (42.9%) 
were parallel RCTs [47,51,52], and four trials (57.1%) were crossover RCTs 
[22,48-50]. The sample size ranged from 7 to 204 patients, with a mean 
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sample size of 61 patients. The mean age was 46.1 years (range 38.2-81.0 
years) and only one trial investigated patients over 65 years of age [47]. More 
than half of the sample population were female (131 [58.2%] of 225). The 
diagnosis included primary insomnia in two trials [50,52] and secondary 
insomnia in the remaining trials [22,47-49,51]. Only one trial was diagnosed by 
international standard criteria [50], four were diagnosed by predefined criteria 
[22,47,51,52], and two by insomnia symptoms [48,49]. Four trials had 
co-current pharmacological therapy [22,48,49,51]. The duration of trazodone 
administration varied from one weeks to four weeks (mean 1.7 weeks) and 
trazodone was administered at a low dose between 50-150mg/day in all trials. 
Five trials reported objective measures, of which four [48-51] were detected by 
PSG or sleep electroencephalograph (SEEG) and one [47] was detected by 
actigraphy. Furthermore, three trials [22,51,52] reported subjective measures. 
The characteristics of all included trials shown in Table 1.  

 

3.2. Quality assessment 

 
All of the included trials had mentioned assignment of patients with random, 

but only two trials of rating as ‘low bias’ reported the detailed instruments for 
random sequence generation [47,51]. Allocation concealment [47,48,50] were 
described in three trials hence rating as ‘low bias’. Four trials performed 
blinding of participants and personnel [47,48,50,51] and three trials performed 
blinding of outcome assessment [47,49,50]. In the domain of incomplete data, 
most trials (5/7, 71.4%) reported discontinuation rates and reasons for 
discontinuation and rated as ‘low bias’ [22,47-49,52]. Apart from one trial [50], 
most trials are rating as ‘low bias’ in the domain of selective reporting. Three 
trials were rated as ‘low bias’ in the domain of other bias for baseline 
consistency [47,51,52]. Overall, the summary quality assessment of the whole 
included trials was low to moderate (Fig. A.1).  
 

3.3. Primary efficacy outcomes  

 
Four trials yielded data on sleep efficiency (SE%) in the trazodone group 

compared with placebo group with a total of 177 completed patients [47,49-51]. 
Trazodone was not more beneficial than placebo in sleep efficiency with the 
pooled SMD of 0.09 (95%CI -0.19 to 0.38, P=0.53) and a small heterogeneity 
(I2=0%, P=0.59) (Fig. 2). Moreover, we conducted subgroup analyses stratified 
by age, race, study design, type of insomnia, and dosage and duration of 
trazodone, while there were no statistical significance in any of the subgroups. 
Results for subgroup analyses were shown in Table 2. A sensitivity analysis 
excluding the trial that used actigraphy as measure instrument was performed, 
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however no trial significantly affected our results. No publication bias was 
found by the Egger test (P=0.259).  

Only three trials [22,51,52] reported data on perceived sleep quality (SQ), 
among which two were measured by the Pittsburgh Sleep Quality Index (PSQI) 
[22,51] and one was measured by a morning questionnaire [52]. Patients 
receiving trazodone perceived significantly better SQ than those receiving the 
placebo (SMD=-0.41, 95%CI -0.82 to -0.00, P=0.05; Fig. 2). A non-significantly 
moderate heterogeneity (I2=65%, P=0.06) was seen in the outcome of SQ. No 
publication bias was found by the Egger test (P=0.088).  

 

3.4. Secondary efficacy outcomes  

 
We also assessed other sleep parameters and found the the number of 

awakenings (NAs) in trazodone group was significantly reduced than that in 
placebo group, with a pooled SMD of -0.51 (95%CI -0.97 to -0.05, P=0.03; n=4 
studies) with small heterogeneity (I2=0%, P=0.63). However, no significant 
improvements were found in the following sleep parameters: SL, TST, or 
WASO. Results are presented in Fig. 3. 
 

3.5. Tolerability outcome and acceptability outcome  

 
In terms of tolerability, there was no significant difference between the 

trazodone group and the placebo group in the outcome of discontinuation for 
adverse events (OR=0.86, 95%CI 0.28 to 2.63, P=0.80; I2=0%, P=0.41). In 
terms of acceptability, there was no significant difference between the 
trazodone group and the placebo group in the outcome of discontinuation for 
all causes (OR=1.61, 95%CI 0.72 to 3.57, P=0.24; I2=0%, P=0.98). 
Meta-analysis results for these outcomes are shown in Fig. 4. 
 

4. Discussion 

 
To our knowledge, this was the first meta-analysis focused on efficacy and 

tolerability of trazodone on both primary and secondary insomnia compared to 
placebo. Our analysis indicated that patients receiving trazodone perceived 
more benefits in sleep quality, although no improvement was seen in sleep 
efficiency in the treatment of insomnia. We also found that trazodone was 
more effective in maintaining sleep by decreasing the number of early 
awakenings, whereas having no effects in sleep onset or sleep length. 
Therefore, we hypothesized that better subjective sleep might result from 
reduction of early awakenings during sleep. Moreover, trazodone was well 
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tolerated as evidenced by no significant difference existed between trazodone 
and placebo in the outcomes of discontinuation.  

Similar to the antidepressant doxepin, which was approved for insomnia by 
the FDA in 2010, trazodone was mainly effective in sleep maintenance 
insomnia at a low dose. But significant effects of doxepin were seen in 
improvement of SE%, TST and WASO, although not in decreasing NAs [53]. 
BZDs can be administered in both sleep onset insomnia and sleep 
maintenance insomnia [54]. A meta-analysis by Holbrook et al. reported that 
BZDs showed greater improvement in TST by 61.8 min, but whether NAs 
could be decreased was not investigated [46]. Notably, they found that patients 
receiving BZDs reported more adverse events, such as daytime drowsiness, 
dizziness, and even cognitive function impairment. Previous meta-analyses 
indicated that non-BZDs and melatonin agonist were featured in sleep onset 
insomnia with small effect in reducing SL (four-six min), which were different 
from trazodone [40,55,56]. 
  No serious adverse events, including suicides and suicide attempts, were 
reported in patients receiving trazodone in the included trials. All adverse 
events were mild to moderate in short term use, such as daytime sleepiness, 
gastrointestinal discomfort, dizziness and dry mouth, which were consistent 
with other trials [57,58]. Furthermore, discontinuation rates for all causes as 
well as adverse events were not significantly higher than placebo, which 
indicated that trazodone was well tolerated in the treatment of insomnia. 
Although trazodone is known to have little cardiovascular toxicity, recent 
studies indicate that trazodone may have cardiovascular side effects, such as 
hypotension, QT prolongation, delayed atrioventricular conduction [59,60]. 
However, in the seven studies included in this review, none had reported 
cardiovascular adverse events caused by trazodone; possibly due to small 
sample sizes and short-term follow-up. Therefore, safety of trazodone, 
especially regarding cardiovascular system, still requires further validation. 

Our meta-analysis have several limitations. First, the number of eligible trials 
and sample size was too small. Only seven trials with 429 participants were 
included in this review. Although trazodone was well tolerated as a hypnotic in 
our analysis, adverse events, such as those related to cardiovascular system, 
were rarely reported in the included trials; which were frequently indicated in 
recent studies [59,60]. There was lacking enough evidence of safety of 
trazodone for insomnia. Thus, the quality assessment of all included trials was 
low to moderate. Most of them had inadequate description of randomization, 
allocation concealment and blinding method. This greatly limited the 
interpretation of the results in this meta-analysis. Second, trazodone does not 
have patent reserves. Therefore, the scarcity of studies on the chronic use of 
trazodone is a reflection of the lack of interest by health authorities and 
pharmaceutical industries to develop controlled studies with placebo and 
double-blind groups. To assess the effectiveness and safety of trazodone in 
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these patients [61]. Thus, the National Institutes of Health and other public 
agencies could prioritize funding studies of new uses that industry has little 
incentive to conductance [62]. Third, outcome measures for insomnia varied 
between studies. Five trials reported objective measures, whereas four 
recorded SE%, TST and NAs, and three recorded SL and WASO. With respect 
to subjective measures, only three trials reported self-reported SQ. This may 
reduce the strength of a single outcome. Notably, measure instruments were 
also different. Regarding to objective measurements, one trial conducted in 
demented patients had chosen actigraphy [47]. PSG use relies on patients’ 
cooperation and understanding, however, they are hardly conducted in the 
demented population. Ancoli-Israel et al. reported the  inaccuracy of SEEG 
use in patients with dementia [63]. Actigraphy is more comfortable, feasible, 
and have better compliance. The correlation for TST between actigraphy and 
PSG ranged from 0.81 to 0.91 in demented populations [63]. In this review, we 
did not find great heterogeneity between studies and sensitivity analyses 
presented robust results. Therefore, difference in measure instruments had 
limited influence in our results. Fourth, a very important concern in studying a 
hypnotic medication is that does it improve the patient’s next-day ability. 
However, only one study evaluated self-reported morning sleepiness and 
ability to concentrate [52], which had not been evaluated in the other 6 include 
studies. Therefore, data on those outcomes could not be combined. Finally, 
due to lacking data for long-term use and follow-up, we could not make 
recommendations on treatment duration of trazodone based on available 
evidence. However, an observational studies reported that the average time of 
use of trazodone for the treatment of sleep disorders in demented patients was 
8.1(±4) months [64]. 
 

5. Conclusion 
 

In summary, trazodone was an effective and well-tolerated hypnotic for 
those patients with primary and secondary insomnia. In this review, trazodone 
was effective in sleep maintenance by decreasing the number of early 
awakenings and it could significantly improve perceived sleep quality, although 
no improvements in sleep efficiency and other objective measures. Thus, 
trazodone presented good tolerance in the short-term treatment of insomnia 
for those patients with insomnia. But with limited data, small sample sizes and 
relatively low quality of the included studies, they would limit its generalization. 
Furthermore, because of a lack of clearly established efficacy and safety data 
as well as a lack of approval by the FDA for its use as a hypnotic, we should be 
with much caution about trazodone use in insomnia. 
 
Declarations of interest: None. 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

11 

 

 
Funding: This work was supported by the Natural Science Foundation of 
China (Grant no. 81701342). 
 
References 

 

[1] Soldatos CR, Allaert FA, Ohta T, et al. How do individuals sleep around the world? Results from a 

single-day survey in ten countries. Sleep Med 2005;6;5-13. 

[2] LeBlanc M, Mérette C, Savard J, et al. Incidence and risk factors of insomnia in a population-based 

sample. Sleep 2009;32;1027-37.  

[3] Leger D, Poursain B. An international survey of insomnia: under-recognition and under-treatment of a 

polysymptomatic condition. Cur Med Res Opin 2005;21;1785-92.  

[4] Sateia MJ, Doghramji K, Hauri PJ, et al. Evaluation of chronic insomnia. An American Academy of Sleep 

Medicine review. Sleep 2000;23;243-308. 

[5] Mendelson WB. A review of the evidence for the efficacy and safety of trazodone in insomnia. J Clin 

Psychiatry 2005;66;469-76. 

[6] Wilson SJ, Nutt DJ, Alford C, et al. British Association for Psychopharmacology consensus statement on 

evidence-based treatment of insomnia, parasomnias and circadian rhythm disorders. J 

Psychopharmacol 2010;24;1577-601.  

[7] Institute of Medicine. Sleep Disorders and Sleep Deprivation: An Unmet Public Health Problem. 

Washington DC; 2006.  

[8] Qaseem A, Kansagara D, Forciea MA, et al. Management of chronic insomnia disorder in adults: a 

clinical practice guideline from the American College of Physicians. Ann Intern Med 2016;165;125-33. 

[9] Logan BK, Mohr ALA, Friscia M, et al. Reports of adverse events associated with use of novel 

psychoactive substances, 2013-2016: a review. J Anal Toxicol 2017; 41;573-610.  

[10] Thompson C. Onset of action of antidepressants: results of different analyses. Hum Psychopharmacol 

2002;17 Suppl 1;S27-32. 

[11] Wichniak A, Wierzbicka A, Walecka M, et al. Effects of antidepressants on sleep. Curr Psychiatry Rep 

2017;19;63 

[12] Bossini L, Casolaro I, Koukouna D, et al. Off-label uses of trazodone: a review. Expert Opin 

Pharmacother 2012;13;1707-17. 

[13] Stahl SM. Mechanism of action of trazodone: a multifunctional drug. CNS Spectr 2009;14;536-46. 

[14] Cusack B, Nelson A, Richelson E. Binding of antidepressants to human brain receptors: focus on 

newer generation compounds. Psychopharmacology 1994;114;559-65. 

[15] Owens MJ, Morgan WN, Plott SJ, et al. Neurotransmitter receptor and transporter binding profile of 

antidepressants and their metabolites. J Pharmacol Exp Ther 1997;283;1305-22. 

[16] Richelson E, Souder T. Binding of antipsychotic drugs to human brain receptors focus on newer 

generation compounds. Life Sci 2000;68;29-39. 

[17] Tatsumi M, Groshan K, Blakely RD, et al. Pharmacological profile of antidepressants and related 

compounds at human monoamine transporters. Eur J Pharmacol 1997;340;249-58. 

[18] Bossini L, Coluccia A, Casolaro I, et al. Off-Label trazodone prescription: evidence, benefits and risks. 

Curr Pharm Des 2015;21;3343-51. 

[19] Drummond SP, Gillin JC, Smith TL, et al. The sleep of abstinent pure primary alcoholic patients: 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

12 

 

natural course and relationship to relapse. Alcohol Clin Exp Res 1998;22;1796-802. 

[20] Jacobsen FM. Low-dose trazodone as a hypnotic in patients treated with MAOIs and other 

psychotropics: a pilot study. J Clin Psychiatry 1990;51;298-302. 

[21] Le Bon O, Murphy JR, Staner L, et al. Double-blind, placebo-controlled study of the efficacy of 

trazodone in alcohol post-withdrawal syndrome: polysomnographic and clinical evaluations. J Clin 

Psychopharmacol 2003;233;377-83. 

[22] Nierenberg AA, Adler LA, Peselow E, et al. Trazodone for antidepressant-associated insomnia. Am J 

Psychiatry 1994;151;1069-72. 

[23] Aurora RN, Zak RS, Auerbach SH, et al. Best practice guide for the treatment of nightmare disorder in 

adults. J Clin Sleep Med 2010;6;389-401. 

[24] Generali JA, Cada DJ. Trazodone: Insomnia (Adults). Hosp Pharm 2015;50;367-9.  

[25] Schutte-Rodin S, Broch L, Buysse D, et al. Clinical guideline for the evaluation and management of 

chronic insomnia in adults. J Clin Sleep Med 2008;4;487-504. 

[26] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 3rd ed. 

Washington DC; 1980. 

[27] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Revised 3rd 

ed. Washington DC; 1987. 

[28] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed. 

Washington DC; 1994. 

[29] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Revised 4th 

ed. Washington DC; 2000. 

[30] American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. 

Arligton, VA; 2013. 

[31] World Health Organization. The Ninth Revision of the International Classification of Diseases and 

Related Health Problems. Geneva; 1978. 

[32] World Health Organization. The Tenth Revision of the International Classification of Diseases and 

Related Health Problems. Geneva; 1992. 

[33] American Academy of Sleep Medicine. Intermational Classification of Sleep Disorders: diagnosetic 

and coding manual. 2nd ed. Illinois, Westchester; 2000. 

[34] American Academy of Sleep Medicine. International Classification of Sleep Disorders: diagnosetic 

and coding manual. 3rd ed. Illinois, Westchester.; 2014. 

[35] U.S. Food and Drug Administration. Medication guide: OleptroTM (Oh-LEP-troe) (trazodone 

hydrochloride) extended-release tablets. 2017, July 28. 

[36] Follmann D, Elliott P, Suh I, et al. Variance imputation for overviews of clinical trials with continuous 

response. J Clin Epidemiol 1992;45;769-73. 

[37] Higgins JP, Green S. Cochrane handbook for systematic reviews of interventions. Version 5.1.0. 

Chichester, UK; 2011. 

[38] Camargos, EF, Louzada FM, Nobrega OT. Wrist actigraphy for measuring sleep in intervention studies 

with Alzheimer's disease patients: application, usefulness, and challenges. Sleep Med Rev 

2013;17;475-88. 

[39] Ferracioli-Oda E, Qawasmi A, Bloch MH. Meta-analysis: melatonin for the treatment of primary sleep 

disorders. PLoS One 2013;8;e63773. 

[40] Kuriyama A, Honda M, Hayashino Y. Ramelteon for the treatment of insomnia in adults: a systematic 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

13 

 

review and meta-analysis. Sleep Med 2014;15;385-92. 

[41] Zhang XJ, Li QY, Wang Y, et al. The effect of non-benzodiazepine hypnotics on sleep quality and 

severity in patients with OSA: a meta-analysis. Sleep Breath 2014;18;781-9. 

[42] Da Costa BR, Nuesch E, Rutjes AW, et al. Combining follow-up and change data is valid in 

meta-analyses of continuous outcomes: a meta-epidemiological study. J Clin Epidemiol 

2013;66;847-55. 

[43] Furukawa TA, Barbui C, Cipriani A, et al. Imputing missing standard deviations in meta-analyses can 

provide accurate results. J Clin Epidemiol 2006;59;7-10. 

[44] Higgins JP, Thompson SG, Deeks JJ, et al. Measuring inconsistency in meta-analyses. BMJ 

2003;27;557-60. 

[45] Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis detected by a simple, graphical test. 

BMJ 1997;315;629-34. 

[46] Holbrook AM, Crowther R, Lotter A, et al. Meta-analysis of benzodiazepine use in the treatment of 

insomnia. CMAJ 2000;162;225-33. 

[47] Camargos EF, Louzada LL, Quintas JL, et al. Trazodone improves sleep parameters in Alzheimer 

disease patients: a randomized, double-blind, and placebo-controlled. Am J Geriatr Psychiatry 2014;22; 

1565-74. 

[48] Haffmans PM, Vos MS. The effects of trazodone on sleep disturbances induced by brofaromine. Eur 

Psychiatry 1999;14;167-71. 

[49] Kaynak H, Kaynak D, Gozukirmizi E, et al. The effects of trazodone on sleep in patients treated with 

stimulant antidepressants. Sleep Med 2004;5;15-20. 

[50] Roth AJ, McCall WV, Liguori A. Cognitive, psychomotor and polysomnographic effects of trazodone 

in primary insomniacs. J Sleep Res 2011;20;552-8. 

[51] Stein MD, Kurth ME, Sharkey KM, et al. Trazodone for sleep disturbance during methadone 

maintenance: A double-blind, placebo-controlled trial. Drug Alcohol Depend 2012;120;65-73. 

[52] Walsh JK, Erman M, Erwin CW, et al. Subjective hypnotic efficacy of trazodone and zolpidem in 

DSMIII-R primary insomnia. Hum Psychopharmacol 1998;13;191-8. 

[53] Yeung WF, Chung KF, Yung KP, et al. Doxepin for insomnia: A systematic review of randomized 

placebo-controlled trials. Sleep Med Rev 2015;19;75-83. 

[54] Asnis GM, Thomas M, Henderson MA. Pharmacotherapy Treatment Options for Insomnia: A Primer 

for Clinicians. Int J Mol Sci 2016;17; e50. 

[55] Huedo-Medina TB, Kirsch I, Middlemass J, et al. Effectiveness of non-benzodiazepine hypnotics in 

treatment of adult insomnia: meta-analysis of data submitted to the Food and Drug Administration. 

BMJ 2012;345;e8343. 

[56] Liu J, Wang LN. Ramelteon in the treatment of chronic insomnia: systematic review and meta-analysis. 

Int J Clin Pract 2012;66;867-73. 

[57] Mashiko H, Niwa S, Kumashiro H, et al. Effect of trazodone in a single dose before bedtime for sleep 

disorders accompanied by a depressive state: dose-finding study with no concomitant use of hypnotic 

agent. Psychiatry Clin Neurosci 1999;53;193-4.  

[58] Saletu-Zyhlarz GM, Abu-Bakr MH, Anderer P, et al. Insomnia in depression: differences in objective 

and subjective sleep and awakening quality to normal controls and acute effects of trazodone. Prog 

Neuropsychopharmacol Biol Psychiatry 2003;26;249-60. 

[59] Poon IO, Braun U. High prevalence of orthostatic hypotension and its correlation with potentially 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

14 

 

causative medications among elderly veterans. J Clin Pharm Ther 2005;30;173-8. 

[60] Service JA, Waring WS. QT Prolongation and delayed atrioventricular conduction caused by acute 

ingestion of trazodone. Clin Toxicol 2008;46;71-3. 

[61] Erman MK. Is it a sleeping pill? Primary Psychiatry 2000;15:34-6. 

[62] Sachs RE, Ginsburg PB, Goldman DP. Encouraging New Uses for Old Drugs. JAMA 2017,318;2421-2. 

[63] Ancoli-Israel S, Clopton P, Klauber MR, et al. Use of wrist activity for monitoring sleep/wake in 

demented nursing-home patients. Sleep 1997,20;24-7. 

[64] Camargos EF, Pandolfi MB, Freitas MP, et al. Trazodone for the treatment of sleep disorders in 

dementia: an open-label, observational and review study. Arq Neuropsiquiatr 2011,69;44-9.



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

15 

 

Table Legends 

 

Table 1 Characteristics of the 7 included studies on efficacy and safety of trazodone 
for treating insomnia. 

Table 2 Subgroup analyses of SE% comparing between trazodone group and 
placebo group. 
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Figure Legends 

 

Fig. 1. Flow diagram indicating the process of selecting literature for meta-analysis. 
 

Fig. 2. Meta-analysis results for primary efficacy outcomes of trazodone compared 
with placebo: (a) SE%=sleep efficiency; (b) SQ=sleep quality. 
 

Fig. 3. Meta-analysis results for secondary efficacy outcomes of trazodone compared 
with placebo: (a) SL=sleep latency; (b) TST=total sleep time; (c) NAs=the number of 

awakening; (d) WASO=waking time after sleep onset. 
 
Fig. 4. Meta-analysis results for safety outcomes of trazodone compared with placebo: 
(a) Discontinuation for adverse events; (b) Discontinuation for all causes. 
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Table 1 Characteristics of the seven included studies on efficacy and tolerability of trazodone for treating insomnia. 

Study Country 
Study 

design 
Setting 

Age(years, 

 mean±SD)
%Female  

Co-morbid 

diseases 

Concurrent 

therapy 

Diagnostic 

Criteria 

na, dosage, 

duration  

Measure 

instruments 

Outcome 

measures 

Camargos  

2014 [47] 
Brazil parallel outpatients 81±7.5 66.7 

Alzheimer's 

disease 
none 

predefined 

criteria 

n=36, 

50mg/day, 

 2 weeks 

actigraphy 

SE%, 

TST, NAs, 

WASO 

Haffmans 

1999 [48] 
Netherlands crossover  outpatients 44 42.9 MDD  brofaromine 

insomnia 

symptoms 

n=7, 50mg/day, 

1 weeks 
SEEG 

TST, SL, 

NAs, 

WASO 

Kaynak 

2004 [49] 
Turkey crossover  outpatients 42±9 100 MDD  SSRIs 

insomnia 

symptoms 

n=12, 

100mg/day, 

 1 weeks 

PSG 

SE%, 

TST, SL, 

NAs 

Nierenberg 

1994 [22] 
USA crossover  

inpatients 

and 

outpatients 

41.9±16 40 

MDD or 

bipolar 

depression 

fluoxetine or 

bupropion  

predefined 

criteria 

n=17, 

50-100mg/day, 

1 weeks 

PSQI SQ 

Roth 2011 

[50] 
USA crossover  outpatients 44±11 75 

primary 

insomnia 
none DSM-IV 

n=16, 

50mg/day,  

1 weeks 

PSG 

SE%, SL, 

NAs, 

WASO 

Stein 2012 

[51] 
USA parallel outpatients 38.2±8.6 53.3 

opioid 

dependence  
methadone 

predefined 

criteria 

n=137, 

50-150mg/day, 

 4 weeks 

PSG and 

PSQI 

SE%, 

TST, SQ 

Walsh 

1998 [52] USA parallel outpatients NR NR 
primary 

insomnia 
none 

predefined 

criteria 

n=204, 

50mg/day, 

2 weeks 

predetermined 

questionnaire 
SQ 

a 
number of patients who were assigned randomly. We only recorded the number of phase 1 in the crossover trials. 

DSM: the Diagnostic and Statistical Manual of Mental Disorders; MDD: major depressive disorder; NAs: the number of awakening; PSG: polysomnography; PSQI: 
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Pittsburgh sleep quality index; SEEG: sleep electroencephalograph; SE%: sleep efficiency; SL: sleep latency; SQ; sleep quality; SSRIs: selective serotonin reuptake 

inhibitors; TST: total sleep time; WASO: waking time after sleep onset; NR: not reported. 
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Table 2 Subgroup analyses of SE% comparing between trazodone group and placebo group. 

Subgroups Trials 
 Overall effect  Heterogeneity 

 SMD (95%CI) P  I2 (%) P 

Age        

  ＜60 years  Kaynak 2004; Roth 2011; Stein 2012  0.02 (-0.29, 0.33) 0.89  0 0.72 
  ≥60 years Camargos 2014  0.47 (-0.25, 1.20) 0.20  / / 
Race        

Asian Kaynak 2004;   0.00 (-0.80, 0.80) 1.00  / / 
Caucasian  Camargos 2014; Roth 2011; Stein 2012  0.11 (-0.20, 0.41) 0.50  0 0.40 

Study design        
  Crossover Kaynak 2004; Roth 2011  0.16 (-0.46, 0.79) 0.61  0 0.52 
  Parallel  Camargos 2014; Stein 2012   0.12 (-0.32, 0.56) 0.60  31 0.23 
Type of insomnia        
  Primary Roth 2011  0.42 (-0.58, 1.42) 0.41  / / 
 Secondary Camargos 2014; Kaynak 2004; Stein 2012  0.06 (-0.24, 0.36) 0.68  0 0.48 

Dosage of trazodone        

  ≤50mg/day  Camargos 2014; Roth 2011  0.45 (-0.14, 1.04) 0.13  0 0.93 
  ＞50mg/day Kaynak 2004; Stein 2012  -0.02 (-0.35, 0.31) 0.90  0 0.96 
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Highlights 
1.This was the first meta-analysis focused on efficacy and tolerability of 

trazodone on insomnia. 
2.Trazodone was effective for the treatment of insomnia, especially in 

maintaining sleep by reducing the number of early awakenings, and 
improving perceived sleep quality. 

3.Trazodone was well tolerated in short term use for insomnia.  
 


