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n industrial countries worldwide, up to one third of the
population reports at least occasional difficulties with
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Background: Over recent years, the use of anti-
depressants for the symptomatic treatment of insom-
nia has grown substantially, but controlled studies are
still lacking. Our study is the first investigation to
prove objective efficacy and tolerability of low doses
of a sedating antidepressant in a randomized, double-
blind, and placebo-controlled manner in patients with
primary insomnia.

Method: Forty-seven drug-free patients meeting
DSM-IV criteria for primary insomnia (mean ± SD
duration of complaints = 11.2 ± 9.7 years) received
either 25–50 mg of the tricyclic antidepressant doxe-
pin or placebo for 4 weeks followed by 2 weeks of
placebo withdrawal. Sleep was measured by poly-
somnography at baseline and the first night of appli-
cation, at 4 weeks of treatment and the first to third
night of withdrawal, and after 2 weeks of withdrawal.

Results: In the doxepin-treated patients who com-
pleted the study (N = 20, 47.6 ± 11.3), medication
significantly increased sleep efficiency after acute
(night 1, p ≤ .001) and subchronic (night 28, p ≤ .05)
intake compared with the patients who received pla-
cebo (N = 20, 47.4 ± 16.8 years of age). Latency to
sleep onset was not affected since the patients had
normal baseline sleep latencies. Investigators found
doxepin to cause significantly (p ≤ .05) better global
improvement at the first day of treatment. Patients
rated sleep quality (p ≤ .001) and working ability
(p ≤ .005) to be significantly improved by doxepin
during the whole treatment period. Overall rebound
in sleep parameters was not observed, but patients
with severe rebound insomnia were significantly
more frequent in the doxepin group (night 29,
p ≤ .01; night 30, p ≤ .01; night 31, p ≤ .05). No
significant group differences in side effects were
found, but 2 doxepin-treated patients dropped out of
the study due to specific side effects (increased liver
enzymes, leukopenia, and thrombopenia).

Conclusion: The results support the effectiveness
of low doses of doxepin to improve sleep and work-
ing ability in chronic primary insomniacs, although
subjective effects were light to moderate, and in
some patients, rebound insomnia and specific side
effects have to be considered.
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I
sleep, particularly insomnia.1–6 Insomnia is defined as a
difficulty to initiate or maintain sleep, resulting in a
nonrefreshing or nonrestorative sleep.7–9 About three quar-
ters of the insomniac patients are afflicted chronically, suf-
fering from their complaints for years or even decades.10–13

Patients with chronic insomnia demonstrate increased so-
cial impairment, stress, medical illness, and fatigue-related
automobile accidents when compared with good sleep-
ers.14,15 Health costs in the United States for the treatment
of insomnia in 1990 were estimated at $10.9 billion16 and
the loss of productivity due to insomnia in the United States
was estimated to be $41.1 billion in 1998.17 Depending on
the country, approximately 3% to 10% of the population
use sleep-promoting medication.18–23 Worldwide, hypnot-
ics acting at the benzodiazepine receptor site (benzodiaze-
pines, cyclopyrrolones, imidazopyridines) have been the
most frequently applied drugs to combat disordered sleep.
Their use has been documented to be effective for the short-
term (i.e., a few days or a few weeks) management of in-
somnia, while long-term medication has not been studied
systematically and appears to be of little benefit for the
patients.11,24 Primarily, the uncritical use of hypnotics has
raised the issue of whether benzodiazepine receptor ago-
nists have a favorable benefit/risk ratio in the treatment of
chronic insomnia. Aside from their potential for abuse,
benzodiazepines25–29 and, to a lesser extent, other medica-
tions acting on the same receptor system30–32 have been
shown to promote the risk of addiction. Increasing aware-
ness of the resulting problematic efficacy/side effect ratio
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has stimulated the search for alternative sleep-promoting
agents. Sedating tricyclic antidepressants (TCAs) (e.g.,
amitriptyline, trimipramine, doxepin) and atypical antide-
pressants (e.g., trazodone, nefazodone, mirtazapine) are
considered to be major candidates.33–37

A large number of studies have proven antidepressants
to increase sleep efficiency and slow wave sleep and to
reduce latency to sleep onset in healthy subjects as well
as in patients with depression even after long-term appli-
cation.38–49 Antidepressants also seem to have low poten-
tial for abuse and dependence. While withdrawal phe-
nomena may occur in a few cases, they do not reach the
strength of withdrawal symptoms found after abrupt dis-
continuation of long-term benzodiazepine receptor ago-
nist usage.50–54

Up to now, 1 placebo-controlled double-blind study
(trazodone, 50 mg, N = 278, subjective sleep measures),
1 single-blind study (trimipramine, 75–200 mg, N =15,
subjective and polysomnographic sleep measures), and 2
open studies (doxepin, 25 mg, N = 10, subjective and
polysomnographic sleep measures; paroxetine, 5–30 mg,
N = 14, subjective and polysomnographic sleep measures)
have investigated antidepressants as hypnotic drugs in
insomniac patients without concomitant or underlying
psychiatric disease, e.g., depression. In these studies, tra-
zodone,55 trimipramine,35 doxepin,34 and even the nonse-
dating paroxetine56 provided remarkable sleep-improving
effects. These promising results have been paralleled by
the increasing use of antidepressants for the treatment of
sleep complaints in general practice.4,57,58 In the United
States from 1987 to 1996, the prescription rate of antide-
pressants for the treatment of insomnia increased by
146%, while benzodiazepine hypnotics fell by 53.7%.36

However, general use of antidepressants as hypnotic drugs
is still disputed, due to the lack of controlled studies con-
cerning both the efficacy on sleep measures and the risk
of side effects in insomniac patients. We therefore inves-
tigated the effects of 4 weeks of treatment with the TCA
doxepin on objective and subjective sleep parameters in
patients with primary insomnia following a double-blind
and placebo-controlled design.

METHOD

Patients
Forty-seven patients (mean ± SD age = 47 ± 11 years;

11 men, 36 women) from the Sleep Disorders Centers at
the Departments of Psychiatry of the Universities of
Göttingen and Freiburg, Germany, participated in the
study. All patients suffered from primary insomnia
according to the criteria of the Fourth Revision of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV).7 They also fulfilled the criteria of a psycho-
physiologic insomnia following the International Classi-
fication of Sleep Disorders (ICSD).8 Diagnoses were

made by physicians who were specialized in neurology
and psychiatry and have been qualified as sleep experts by
the German Sleep Society. The patients were chronically
ill and had suffered from sleep problems (mainly difficul-
ties in maintaining sleep) for 11.2 ± 9.7 years. Acute,
chronic, and recurrent somatic and psychiatric disorders
were excluded by physical examination, routine labora-
tory tests, electrocardiogram (ECG), electroencephalo-
gram (EEG), and a semistructured interview. Sleep dis-
orders other than primary insomnia were excluded by
interview and polysomnography. Urine toxicology was
performed for benzodiazepines and drugs of abuse. All
subjects were free of psychotropic medication including
hypnotics at least 2 weeks before the start of the study.
Patients gave their written informed consent after study
procedures and possible side effects were fully explained.
The study was approved by the local ethics committees.

Study Design
A randomized, double-blind, and placebo-controlled

design was used to measure effects of doxepin on sleep
(Figure 1). Patients received either placebo over the
whole investigation period of 6 weeks (placebo group) or
25 mg or 50 mg doxepin for 4 weeks followed by 2 weeks
of placebo intake (doxepin group). Medication was given
orally 1 hour before estimated bedtime. All patients re-
ceived 1 capsule of the study medication (placebo or 25
mg doxepin) during the first week of treatment. In cases
of subjective ineffectiveness (according to the decision of
the patient), the study dose was enhanced and patients re-
ceived 2 capsules (50 mg doxepin or placebo) starting
from day 8 until the end of the treatment period. Placebo
medication was continued with a corresponding number
of capsules until the end of the study. Polygraphic sleep
recordings were performed in 3 sessions: (1) at baseline
(night 0) and the first medication intake (night 1), (2) at 4
weeks of treatment (night 28) and the first to third night
of placebo withdrawal (nights 29 to 31), and (3) at the end
of the placebo withdrawal 2 weeks after discontinuation
of active treatment (night 42). Each of the 3 polysomno-

treatment
night 1

baseline
night 0

treatment
night 28

withdrawal
night 42

adaptation
night 27

adaptation
night 41

outpatient
contact
day 8

outpatient
contact
day 15

outpatient
contact
day 22

withdrawal
nights
29–31

adaptation
night –1

Washout period
(no medication)

Treatment period
(doxepin versus placebo)

Withdrawal period
(placebo)

Figure 1. Study Design Used to Measure the Effects of
Doxepin on Sleep
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graphic sessions was preceded by an adaptation night in
the sleep laboratory. Items from the Clinical Global Im-
pressions Observer Rating Scale59 were rated 14 days be-
fore starting the study, after each polysomnography, and
at all outpatient visits. Subjective sleep quality and day-
time performance were assessed daily using visual ana-
logue scales60 during the whole investigation period.

Sleep EEG Recordings
Sleep was recorded at sleep laboratories of the 2 par-

ticipating centers (Göttingen, Freiburg) in agreement with
standard recommendations.61,62 Sleep measurements in-
cluded EEG (C4 scalp placement according to the 10–20
EEG system), electrooculogram, and submental chin elec-
tromyogram (EMG). During the first adaptation night,
polysomnography included recording of the respiratory
function and EMG of the anterior tibialis muscles to screen
for sleep apnea syndrome (apnea-hypopnea index >
10/hour sleep) and periodic limb movement disorder
(periodic-limb movement-arousal index > 10/hour sleep).
All patients were recorded starting within 30 minutes of
their habitual bedtime as determined by sleep question-
naires. All sleep recordings were analyzed at 1 study cen-
ter (Göttingen) and scored visually according to standard
criteria.62 In particular the following sleep parameters were
evaluated:

• Global parameters: time in bed (TIB), sleep period
time (SPT, time from sleep onset to final awaken-
ing), total sleep time (TST), sleep efficiency (SE,
ratio of TST to TIB × 100)

• Parameters of sleep architecture: amount of wake
after sleep onset (WASO), sleep stages I, II, slow
wave sleep (SWS), and rapid eye movement
(REM) expressed in percent of SPT

• Latencies: Sleep onset latency (SL, time from
lights off to the first epoch of sleep stage II), REM
latency (REM-L, time from sleep onset to the first
epoch of stage REM), SWS latency (SWS-L, time
from sleep onset to the first epoch of SWS).

Investigator Ratings
Parts from the Clinical Global Impressions Observer

Rating Scale (CGI)59 including the items “severity of
illness” and “global improvement” were rated by the
investigators 14 days before baseline, at baseline, after
each polysomnographic night, and at all outpatient visits,
which were performed weekly between baseline and day
28.

Patients’ Self-Ratings
Subjective sleep quality and daytime performance, i.e.,

working ability and energy, were assessed by the patients
daily using visual analogue scales (VAS) obtained from
VIS-A and VIS-M scales.60 In order to eliminate day-to-

day variability, evaluation of these parameters was based
on mean values obtained over 2-week periods: (1) the last
2 weeks before baseline, (2) the first and (3) the last 2
weeks of the double-blind period, and (4) the 2 weeks of
the single-blind discontinuation of active treatment.

Rebound
Rebound effects, i.e., the deterioration of sleep param-

eters to below individual pretreatment values (no-pill
baseline),63–65 were assessed for the sleep parameters with
significant changes during the treatment period (SE, TST,
WASO, sleep stage II percentages). In order to investigate
short-term and long-term withdrawal effects, rebound
was evaluated for each of the 3 nights of acute withdrawal
(short-term rebound; nights 29–31) and after 2 weeks of
withdrawal (long-term rebound; night 42). The rebound
analysis compared the mean changes of the sleep param-
eters SE, TST, WASO, and sleep stage II percentages
from baseline values of both groups. A further detailed re-
bound analysis calculated the number of patients suffer-
ing from rebound (rebound rate) in at least 1 up to all 4 of
the rebound sleep parameters.66 Finally, the mean changes
in rebound sleep parameters in these patients with re-
bound were calculated.

Side Effects
Side effects were monitored weekly by interview and

by using a standardized symptom checklist (Fischer So-
matic or Undesired Effects Check-List [FSUCL]67),
which includes 26 side effect items divided into 6 groups:

• symptoms of the central nervous system: 5 items,
e.g., tiredness, agitation, sleep disorders;

• symptoms of the autonomic nervous system: 5
items, e.g., mouth dryness, sweating;

• gastrointestinal functions: 6 items, e.g., increased/
decreased appetite, vomiting;

• circulatory functions: 2 items, dizziness, hypoten-
sion;

• headache: 1 item;
• neurologic symptoms: 7 items, e.g., hypo/hy-

perkinesia, cramps.

Statistics
All results were expressed as mean values ± standard

deviation. For inferential statistics, analysis of variance
(ANOVA) with repeated measurements (sleep param-
eters, scores from CGI and VAS) was calculated sepa-
rately for each parameter followed by Duncan tests if p
values for the treatment × night interaction were below
.05. Rebound rates and side effects were analyzed by
chi-square tests. Student t tests were used to estimate
group differences concerning the amount of rebound ef-
fects. Significant outcomes were alpha-adjusted using the
method of Cross and Chaffin.68
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RESULTS

Patients
Seven patients did not complete the study due to side ef-

fects (5 patients), personal reasons (1 patient), or protocol
violation (1 patient). Four patients of the doxepin group and
3 patients of the placebo group dropped out. Dropout pa-
tients of the doxepin group showed more severe side effects
such as increased liver enzymes, exanthema, and leukope-
nia than dropout patients of the placebo group (Table 1).

The remaining 40 patients were included in the data
analysis. A total of 20 patients (5 male, 15 female,
47.4 ± 16.8 years of age, duration of insomnia: 10.5 ± 8.3
years) received placebo. Twenty patients (3 male, 17 fe-
male, 47.6 ± 11.3 years of age, duration of insomnia:
10.7 ± 10.3 years) were treated with 25 mg (N = 9) or 50
mg (N = 11) of doxepin.

Patients treated in this study were moderately to mark-
edly ill as suggested from baseline CGI ratings. Severity
of illness was 4.55 ± 0.76 in the placebo group and
4.50 ± 0.76 in the doxepin group (Table 2). This
moderate-to-marked sleep disturbance was paralleled by
objective sleep parameters with baseline values of sleep
efficiency of 81.29% ± 12.94% (placebo group) and
78.42% ± 14.59% (doxepin group) or wake time after
sleep onset of 13.04% ± 10.56% (placebo group) and
17.02% ± 15.37% (doxepin group) from sleep period time
(Table 3).

Polygraphic Sleep Parameters
A total of 280 of 400 (adaption nights + measurement

nights) polysomnographically recorded nights were in-
cluded in the statistics of the sleep parameters. ANOVA re-
vealed significant treatment × night interactions for TST
(F = 4.87, p ≤ .001), SE (F = 5.37, p ≤ .001), stage II per-
centages (F = 5.52, p ≤ .001), and WASO (F = 3.63,
p ≤ .01). Significant treatment effects occurred only in the
doxepin group. Placebo failed to change any sleep param-
eter (Table 3).

Subsequent Duncan tests showed that SE was signifi-
cantly higher in the doxepin group than in the placebo
group after both acute (night 1, p ≤ .001) and subchronic
(night 28, p ≤ .05) doxepin intake (Figure 2). After the
first night with doxepin (night 1), TST (p ≤ .01, Figure 3)
and sleep stage II percentages (p ≤ .01, Figure 4)
were significantly increased and WASO was decreased
(p ≤ .01, Figure 5) compared with placebo treatment. SE
(p ≤ .001), TST (p ≤ .01), WASO (p ≤ .01), and sleep
stage II percentages (p ≤ .05) were also significantly dif-
ferent from baseline (night 0) at night 1 and night 28 of
the doxepin administration (Figures 2–5).

Detailed Duncan analysis further displayed signifi-
cantly lower values of TST (p ≤ .01) and SE (p ≤ .05) af-
ter acute doxepin withdrawal (night 29) compared with the
placebo group, but no impairments compared with base-
line (Figures 2 and 3). Percentages of sleep stage II were
significantly decreased (p ≤ .05) in the doxepin group dur-

Table 1. Reasons for Dropout During Treatment of Patients With Primary Insomniaa

No. Sex Day of Dropout Group Dosage (mg/d) Reasons for Dropout

1 Female 8 Doxepin 25 Exanthema, gastric disorder, dizziness
4 Male 22 Placebo Nervousness, gastric disorder, feeling of coldness

18 Male 24 Doxepin 25 Dizziness, headache, common cold, disturbed accommodation, increased
liver enzymes (alanine aminotransferase 256 U/L, γ-glutamyl transferase 156 U/L)

22 Female 9 Doxepin 25 Leukopenia (3.5 × 109/L), thrombopenia (107 × 109/L), headache,
(1 × 50 mg) orthostatic hypotension

41 Female 1 Placebo Protocol failure during run-in period
43 Male 15 Doxepin 25 Personal reasons
47 Female 15 Placebo Constipation
aTotal number of patients = 47; number of dropouts = 7; patients in study = 40.

Table 2. Severity of Illness and Global Improvement According to Clinical Global Impressions Observer Rating Scale (CGI)59

After Doxepin (N = 20) and Placebo (N = 20) Treatment and Withdrawal in Primary Insomnia
Group, Mean ± SD

Baseline Treatment Withdrawal

–14 0 1 8 15 22 28 29 30 31 42

Severity
of illnessa

Placebo 4.90 ± 0.72 4.55 ± 0.76 4.70 ± 0.57 4.40 ± 0.88 4.25 ± 0.91 4.10 ± 0.79 3.85 ± 0.93 4.10 ± 0.64 3.90 ± 0.85 4.20 ± 0.62 3.95 ± 0.76
Doxepin 4.55 ± 0.69 4.50 ± 0.76 4.05 ± 0.94 3.90 ± 0.97 3.75 ± 1.02 3.70 ± 1.22 3.50 ± 1.10 3.75 ± 1.16 3.75 ± 0.91 4.15 ± 0.33 3.80 ± 1.15

Global
improvementb

Placebo 3.89 ± 0.90 3.28 ± 0.96 2.78 ± 1.06 2.94 ± 0.64 3.00 ± 0.69 3.39 ± 0.98 2.67 ± 0.97 3.00 ± 0.77 2.72 ± 0.89
Doxepin 3.16 ± 0.76 3.16 ± 0.90 2.79 ± 0.92 2.42 ± 0.91 2.42 ± 0.77 3.11 ± 1.05 3.11 ± 1.29 3.37 ± 1.26 2.84 ± 1.07

aSeverity of illness scale included the values 0 (not assessed) and 1 (normal, not at all ill) to 7 (among the most extremely ill patients).
bGlobal improvement scale included the values 0 (not assessed) and 1 (very much improved) to 7 (very much worse).
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ing all active withdrawal nights (nights 29–31) com-
pared with baseline (Figure 4). After 2 weeks of with-
drawal, SE (p ≤ .05, Figure 2) and WASO (p ≤ .01,
Figure 5) were significantly improved compared with
baseline.

Beside the significant changes, doxepin and pla-
cebo tended to reduce latency to sleep onset after 4
weeks of treatment. There was also a tendency for an
increase in sleep stage I percentages during active
treatment and withdrawal compared with baseline.
Sleep latency and slow wave sleep latency were some-
what prolonged during acute withdrawal compared
with baseline. REM latency was not affected by doxe-
pin after acute administration nor at the end of the 4-
week period (Table 2).

Investigators’ Ratings
Concerning severity of illness and global im-

provement from the CGI scale performed by the inves-
tigators, ANOVA revealed a significant treatment ×
time interaction (F = 2.3768, p ≤ .05) for global im-
provement (Table 2). Detailed analysis showed that
acute doxepin reduced patients’ insomnia immediately
at day 1 compared with placebo (p ≤ .05) (Table 2).
Severity of illness was reduced in both groups in the
course of treatment (F = 10.2919, p ≤ .001), but
ANOVA failed to detect significant treatment × time
interactions (Table 2).

Patients’ Self-Ratings
With regard to subjective assessments of sleep

and daytime performance by the patients on visual
analogue scales, ANOVA showed significant treat-
ment × time interactions for sleep quality (F = 6.1472,
p ≤ .001) and working ability (F = 3.4058, p ≤ .005).
Subsequent Duncan tests showed that sleep quality was
significantly increased during the whole active doxe-
pin treatment period compared with placebo (Figure 6).
Doxepin further increased sleep quality significantly,
compared with the pretreatment value (Figure 6). Work-
ing ability was significantly higher during active dox-
epin treatment and discontinuation compared with pla-
cebo (Figure 7). Within the doxepin group, working
ability was significantly increased in the last 2 weeks
of treatment compared with pretreatment (Figure 7).
ANOVA revealed no significant treatment × time inter-
actions for the item “energy.” Doxepin tended to im-
prove energy (pretreatment, 55.02 ± 11.11 mm; first
2 weeks of treatment, 48.73 ± 15.65 mm; last 2 weeks
of treatment, 46.20 ± 16.90 mm; discontinuation,
46.44 ± 16.42 mm), while placebo failed to change
this item (pretreatment, 58.99 ± 10.50 mm; first 2
weeks of treatment, 56.03 ± 13.88 mm; last 2 weeks
of treatment, 57.80 ± 11.38 mm; discontinuation,
54.05 ± 11.53 mm).Ta
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Figure 2. Sleep Efficiency (SE) After Doxepin and Placebo
Administration Over 4 Weeks (nights 1 to 28) and Placebo
Withdrawal (nights 29 to 42) in Patients With Primary
Insomnia

***p < .001, group comparison.
*p < .05, group comparison.
+++p < .001 compared with baseline within the doxepin group.
+p < .05 compared with baseline within the doxepin group.
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Figure 3. Total Sleep Time (TST) After Doxepin and Placebo
Administration Over 4 weeks (nights 1 to 28) and Placebo
Withdrawal (nights 29 to 42) in Patients With Primary
Insomnia

**p < .01, group comparison.
+++p < .001 compared with baseline within the doxepin group.
++p < .01 compared with baseline within the doxepin group.
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Figure 4. Stage II Percentages From Sleep Period Time
(Stage II, % SPT) After Doxepin and Placebo Administration
Over 4 Weeks (nights 1 to 28) and Placebo Withdrawal
(nights 29 to 42) in Patients With Primary Insomnia

**p < .01, group comparison.
+++p < .001 compared with baseline within the doxepin group.
++p < .01 compared with baseline within the doxepin group.
+p < .05 compared with baseline within the doxepin group.
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Figure 5. Wake After Sleep Onset (WASO) After Doxepin and
Placebo Administration Over 4 Weeks (nights 1 to 28) and
Placebo Withdrawal (nights 29 to 42) in Patients With
Primary Insomnia

**p < .01, group comparison.
++p < .01 compared with baseline within the doxepin group.
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Figure 6. Subjective Sleep Quality Expressed as Mean Values
Over 2 Weeks After Doxepin and Placebo Administration
Over 4 Weeks (day 1 to 28), and Placebo Withdrawal (day 29
to 42) in Patients With Primary Insomniaa

aSleep quality: 0 mm = very poor night, 100 mm = very good night.
***p < .001, group comparison.
+++p < .001 compared with baseline within the doxepin group.
++p < .01 compared with baseline within the doxepin group.
+p < .05 compared with baseline within the placebo group.
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Figure 7. Subjective Daytime Working Ability Expressed
as Mean Values Over 2 Weeks After Doxepin and Placebo
Administration Over 4 Weeks (day 1 to 28) and Placebo
Withdrawal (day 29 to 42) in Patients With Primary
Insomniaa

aWorking ability: 0 mm = very distracted, 100 mm = very
concentrated.
**p < .005, group comparison.
***p < .001, group comparison.
+++p < .001 compared with baseline within the doxepin group.
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Rebound
Mean changes from baseline values of

all 4 rebound parameters (SE, TST, WASO,
sleep stage II percentages) were not signifi-
cantly affected by acute doxepin with-
drawal (nights 29–31) compared with the
spontaneous night-to-night variation seen
in the placebo group (Table 4). Mean re-
bound analysis further revealed that SE
(p ≤ .10) and WASO (p ≤ .05) were more
improved after 2 weeks of doxepin with-
drawal than during continuous placebo
intake (Table 4).

The detailed rebound analysis showed
that rebound phenomena in at least 1 re-
bound item in at least 1 of the acute with-
drawal nights were seen in 18 patients
(90%) of the doxepin group and 19 pa-
tients (95%) of the placebo group. After 2
weeks of withdrawal, there was at least 1
rebound sleep parameter below pretreat-
ment values in 10 patients (50%) of the
doxepin group and 11 patients (55%) of
the placebo group. Following doxepin
treatment, the rebound rate of patients
showing rebound in 3 or 4 sleep param-
eters (TST, SE, WASO, sleep stage II per-
centages) was increased at all nights
of acute withdrawal (night 29, p ≤ .01;
night 30, p ≤ .01; night 31, p ≤ .05)
compared with continuous placebo appli-
cation (Table 4). Despite the higher re-
bound rate after doxepin withdrawal,
maximal amounts of worsened sleep in the
doxepin group did not exceed those of the
placebo group (Table 4). Group compari-
sons done for each night of withdrawal re-
vealed that the amount of rebound was
more expressed for WASO after acute
doxepin withdrawal (night 29) (p ≤ .05)
but less expressed for TST (p ≤ .005) and
sleep stage II percentages (p ≤ .05) after 2
weeks of doxepin withdrawal (Table 4).

Side Effects
Adverse events occurred in all 24 pa-

tients (100%) of the doxepin group and in
21 (91.3%) of the 23 patients of the pla-
cebo group. Neither the total number of
side effects nor the frequency of particular
adverse events differed significantly between the groups.
Dry mouth, dizziness, and somnolence tended to be more
pronounced in the verum group, while diarrhea, dyspep-
sia, anorexia, sweating, and common colds were more fre-
quent in the placebo group (Table 5).

DISCUSSION

To our knowledge, this is the first double-blind,
placebo-controlled study investigating the effects of anti-
depressants on polysomnographic recorded sleep in pa-

Table 4. Mean Changes From Baseline Values After Doxepin Withdrawal (N = 20)
or Placebo Discontinuation (N = 20) and Amount of Rebound and Rebound Rate
in Those Patients With Primary Insomnia Who Experienced Rebounda

Change From Baseline, Mean ± SD

Variable Night 29 Night 30 Night 31 Night 42

TST, min
Placebo 14.42 ± 50.63 –6.75 ± 59.46 –9.48 ± 51.77 –8.05 ± 65.08
Doxepin –10.20 ± 50.48 –6.18 ± 49.42 –7.43 ± 69.06 18.63 ± 52.57+

SE, %
Placebo 3.73 ± 6.42 0.05 ± 9.48 2.10 ± 7.41 1.37 ± 8.23
Doxepin –0.08 ± 8.56 1.21 ± 11.80 2.92 ± 16.54 7.53 ± 10.94*

WASO, % SPT
Placebo –2.13 ± 4.38 –0.17 ± 9.60 –2.39 ± 8.15 –0.75 ± 7.74
Doxepin –0.25 ± 7.49 –2.96 ± 13.48 –3.85 ± 16.83 –8.47 ± 15.19

Stage II, % SPT
Placebo 0.13 ± 4.57 –1.59 ± 8.54 –1.13 ± 4.97 –1.02 ± 8.26
Doxepin –2.59 ± 6.51 –2.46 ± 9.28 –2.89 ± 12.09 3.23 ± 15.19

Amount of Rebound, Mean ± SD

Night 29 Night 30 Night 31 Night 42

TST, min
Placebo –42.92 ± 31.77 –63.63 ± 3.56 –41.58 ± 39.64 –77.13 ± 38.96

(N = 6) (N = 8) (N = 12) (N = 8)
Doxepin –44.50 ± 28.61 –39.23 ± 30.36 –52.23 ± 32.79 –22.39 ± 14.17**

(N = 12) (N = 11) (N = 11) (N = 8)
SE, %

Placebo –5.30 ± 4.47 –8.56 ± 5.59 –4.90 ± 7.05 –9.20 ± 6.62
(N = 3) (N = 8) (N = 7) (N = 6)

Doxepin –7.36 ± 5.14  –6.53 ± 5.01  –9.99 ± 7.23 –3.20 ± 2.97
(N=10) (N = 11) (N = 9) (N = 6)

WASO, % SPT
Placebo 2.16 ± 2.19 9.63 ± 6.81 5.82 ± 5.53 8.20 ± 7.90

(N = 6) (N = 7) (N = 6) (N = 6)
Doxepin 6.70 ± 4.22* 4.71 ± 5.27 9.98 ± 5.80 1.72 ± 2.10

(N = 9) (N = 11) (N = 8) (N = 5)
Stage II, % SPT

Placebo –3.45 ± 3.04 –6.04 ± 6.10 –5.37 ± 3.07 –10.54 ± 5.06
(N = 8) (N = 13) (N = 10) (N = 7)

Doxepin –6.82 ± 4.79 –7.33 ± 4.97 –10.35 ± 7.34 –4.80 ± 3.13*
(N = 12) (N = 13) (N = 12) (N = 7)

Rebound Rate (N)

Night 29## Night 30## Night 31# Night 42

1 item
Placebo 5 5 4 2
Doxepin 1 6 3 3

2 items
Placebo 6 5 3 4
Doxepin 1 0 1 2

3 items
Placebo 1 0 5 1
Doxepin 5 3 1 3

4 items
Placebo 4 2 3 3
Doxepin 7 7 9 2

aRebound = deterioration of sleep efficiency, total sleep time, wake after sleep onset, and/or
sleep stage II percentages from sleep period time below pretreatment values. Abbreviations:
SE = sleep efficiency; Stage II (% SPT) = sleep stage II percentages from sleep period time;
TST = total sleep time; WASO = wake after sleep onset.
+p ≤ .1, compared with placebo.
*p ≤ .05, compared with placebo.
**p ≤ .01, compared with placebo.
#p ≤ .05, chi-square distribution.
##p ≤ .01, chi-square distribution.
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tients with primary insomnia. It is the major finding of
this study that even low doses of doxepin of 25 or 50 mg
improve sleep in patients with chronic primary insomnia
compared with placebo. The effects of acute (first day of
treatment) and subchronic (4 weeks) doxepin administra-
tion were mainly expressed in significant increases of
sleep efficiency (SE). An increase in SE of about 10% and
in total sleep time (TST) of about 50 minutes at the first
day of treatment indicates a remarkable sleep-promoting
power of doxepin even after low-dose single administra-
tion. The persistence of the sleep-improving effects after
4 weeks of treatment demonstrate long-term efficacy of
doxepin on sleep in insomniacs. Effects of study setting
on the efficacy of doxepin could be ruled out, since pla-
cebo failed to improve sleep after both acute and sub-
chronic administration.

Changes in global sleep parameters were mainly caused
by increases of sleep stage II. Contrary to the well-
documented suppressive effects of TCAs on REM sleep,
REM sleep latency and REM sleep percentages were not
significantly affected by doxepin. Similar results have
already been reported in an open pilot study.34 As a conse-
quence, the nonREM–REM-sleep architecture was pre-
served. These results agree with reports about less marked
REM sleep alterations by doxepin compared with other
TCAs,69 although TCAs (except trimipramine33,37,47,70,71)
have been generally noticed to delay and deprive REM
sleep.72 The negligible REM suppressive action of doxe-
pin in this study is most probably due to the intake of 25 to
50 mg doxepin, which is far below doses applied for the
treatment of major depression. Taken together, the poly-

somnographic findings of this study confirm sleep-
improving effects of TCAs in primary insomnia, which
have been reported earlier for doxepin and trimipramine in
an open,34 and single-blind study, respectively.35 The results
also confirm the well-known sleep-improving effects of
TCAs in normal subjects and depressed patients.39–44,46,47,73

Statistically significant improvements in objective
sleep by the TCA doxepin appeared to be of clinical sig-
nificance for the actively treated group, although doxepin
did not abolish all of the patients’ sleep problems. Sleep
efficiency improved markedly with doxepin, to 89% at the
first day of treatment, and remained at this level even after
4 weeks of treatment. However, sleep efficiency levels of
greater than 90% to 95% may be suggested as normal in
middle-aged humans and were not reached during the
treatment. Total sleep time increased by 53 minutes at the
first day of treatment compared with baseline and re-
mained improved by 51 minutes at the last day of treat-
ment. Average total sleep time at day 28 of active treat-
ment was as high as 7.1 hours. The treatment failed to
normalize each objective sleep parameter as would be
expected on the basis of results from all other studies per-
formed to evaluate antidepressants in the treatment of
insomnia.34,35,55,56 For example, wake time after sleep onset
after 4 weeks of doxepin treatment was reduced by half
from 78.0 minutes at baseline but was still 35.8 minutes.
Nevertheless, objective sleep improvement by doxepin
was confirmed by subjective ratings given by the patients.
Both subjective sleep quality and daytime working ability
were significantly increased following doxepin treatment
compared with placebo treatment. The objective and sub-
jective sleep improving effects of doxepin were reflected
by significant improvements in the items taken from the
CGI, which were rated by the investigators. Global im-
provement was significantly better in the doxepin group
than in the placebo group at the first day of treatment.

While many effects of doxepin on sleep were signifi-
cantly better than those of placebo, the insomniac patients
appeared not to be completely satisfied by their treatment.
While the mean value of subjective sleep quality during
doxepin treatment significantly increased from 41 mm at
baseline, it reached only 54 mm in the visual analogue
scale, which ranged from 0 mm = very poor night to 100
mm = very good night. Also, working ability increased
significantly during treatment and remained improved
during withdrawal, but subjective energy remained un-
affected. Investigators underlined a light-to-moderate im-
provement of the patients in this study. Ratings of global
improvement in the CGI were significantly better after
doxepin than after placebo treatment only at the first day
of treatment. Doxepin minimally improved the patients’
state, while no change was found in the placebo group.
After 4 weeks of treatment, patients were much improved
after doxepin and minimally improved after placebo, al-
though this difference was not statistically significant. No

Table 5. Most Common Side Effects In All Patients as
Measured by Fischer Somatic or Undesired Effects Check-List
(FSUCL)

Doxepin Placebo
(N = 24) (N = 23)

Side Effect N % N %

Dry mouth 17 70.8 12 52.2
Headache 6 25.0 8 34.8
Constipation 4 16.7 6 26.1
Increased appetite 5 20.8 4 17.4
Hypotonia 4 16.7 5 21.7
Sweating 2 8.3 6 26.1
Dizziness 5 20.8 2 8.7
Common cold 2 8.3 5 21.7
Nervousness 3 12.5 4 17.4
Nausea 2 8.3 4 17.4
Disturbed accommodation 2 8.3 3 13.0
Asthenia 3 12.5 2 8.7
Abnormal dreams 2 8.3 3 13.0
Somnolence 4 16.7 1 4.3
Anorexia 1 4.2 3 13.0
Dyspepsia 1 4.2 3 13.0
Diarrhea 0 0.0 3 13.0
Dysuria 0 0.0 2 8.7
Skin irritation 0 0.0 2 8.7
Exanthema 2 8.3 0 0.0
Abnormal vision 2 8.3 0 0.0
Increased weight 2 8.3 0 0.0
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significant differences between the effects of the active
drug and placebo were found for severity of illness either.
At least both treatment groups improved from markedly
to moderately ill to ratings of mildly to moderately ill.
Finally, it has to be considered that significant improve-
ments in sleep parameters were restricted in their duration
to the period of active treatment. Sleep efficiency returned
from 90% to pretreatment values of about 80% after the
end of active treatment. Obviously, patients were symp-
tomatically treated, not cured.

Criteria for ideal sleep-promoting agents require sleep-
inducing and sleep-maintaining properties. In this study,
doxepin did not reduce latency to sleep onset after either
acute or subchronic intake. This was due to the fact that
most patients showed disturbances in maintaining sleep in
their polysomnographic recordings but had sleep latencies
within the normal range. Similar problems have come up
during single-blind treatment of 15 chronic insomniacs
with an average of 166 ± 48 mg of trimipramine.35 Sleep
efficiency, TST, and sleep stage II percentages were im-
proved, but baseline sleep latencies of below 30 minutes
were not significantly affected. Unfortunately, the trimip-
ramine study and the present study leave the question
open whether TCAs improve sleep onset in patients with
insomnia. This may impair the usefulness of doxepin as
sleep medication in clinical practice since most insomni-
acs have been found to complain of problems with both
initiating and maintaining sleep.74

Besides the hypnotic properties of doxepin, withdrawal
and rebound symptoms have to be considered in the evalu-
ation of its benefit/risk ratio as a sleep-promoting agent.
An increasing number of reports have described with-
drawal effects of TCAs, especially after long-term admin-
istration in patients with depression.50–54 Since sleep dis-
turbances are one of the most prominent withdrawal
symptoms of sedating TCAs in depressed patients, it is
likely that abrupt discontinuation of doxepin may cause
withdrawal symptoms in insomniac patients. In the present
study, the unchanged values of daytime energy as well as
the persistence of an improved working ability indicated
no subjective withdrawal effects. In contrast to with-
drawal, rebound insomnia has been defined as a worsen-
ing of one or more sleep parameters below pretreatment
levels after discontinuation of the drug intake.63–65 Doxe-
pin did not cause rebound insomnia when rebound in poly-
somnographic sleep parameters was analyzed according to
standard methods. Changes in mean values of sleep param-
eters before and after treatment were not significantly dif-
ferent between treatment groups. Very similar to these re-
sults, no rebound insomnia was reported for insomniac
patients withdrawn from trimipramine treatment.35 Since
mean changes from baseline values often failed to reflect
the occurrence of rebound insomnia,66 we also calculated
the number of patients with rebound (i.e., the rebound rate)
for those sleep parameters that showed significant effects

during the treatment period. We found that neither the re-
bound rate for at least 1 of the rebound sleep parameters
nor the amount of rebound (in the patients having rebound)
differed significantly between the treatment groups. How-
ever, some doxepin patients were more likely to experi-
ence severe rebound insomnia than placebo patients. The
number of doxepin-treated patients showing rebound in 3
or more rebound sleep parameters during the acute with-
drawal period was significantly greater than in the placebo
group. We conclude from our data and the literature that
withdrawal effects may appear in some insomniac patients
even after subchronic (4 weeks) treatment. Thus, rebound
insomnia should be taken into account when TCAs are
used for the treatment of insomnia. Abrupt discontinuation
of TCAs should be avoided, while tapered discontinuation
is recommended.

Besides withdrawal and rebound symptoms, side ef-
fects limit the use of doxepin as a sleep-promoting agent
in general practice. TCAs may induce neural symptoms
and sedation, impairment of memory and appetite, and
alterations in blood counts and ECG.75,76 In fact, in this
study, 2 of 4 doxepin-treated patients who dropped out
had severe side effects like leukopenia, thrombopenia,
and increased liver enzymes. The remaining patients did
not show side effects that were statistically different from
the placebo group, while the total number of patients with
side effects was high in both treatment groups. Neither the
total number of side effects nor the occurrence of specific
adverse events was increased after doxepin intake com-
pared with placebo. We suggest that the sleep-inducing
properties of doxepin have to be carefully weighted
against possible side effects and that analysis of blood
count and liver enzymes as well as ECGs must be per-
formed regularly to control for severe and dangerous ad-
verse events.

In summary, our polysomnographic data underline the
hypnotic efficacy of doxepin in primary insomnia even
after 4 weeks of treatment with clear advantage in improv-
ing sleep maintenance. Objective sleep-improving effects
were paralleled by slight-to-moderate improvements in
subjective ratings of both the patients and the investiga-
tors. Physicians prescribing doxepin to insomniacs are
required to pay attention to its specific side effects and to
avoid abrupt discontinuation of drug intake to prevent the
occurrence of rebound insomnia. We conclude that doxe-
pin is a reasonable alternative for the treatment of insom-
niacs who cannot be treated by benzodiazepine receptor
agonists (e.g., chronic insomniacs with a history of drug
dependency or the need for long-term treatment). Since
treatment duration in this study was restricted to 4 weeks,
long-term benefits will have to be determined in future
studies.

Drug names: amitriptyline (Elavil and others), doxepin (Sinequan and
others), mirtazapine (Remeron), nefazodone (Serzone), paroxetine
(Paxil), trazodone (Desyrel and others), trimipramine (Surmontil).



© Copyright 2001 Physicians Postgraduate Press, Inc.

One personal copy may be printed

462 J Clin Psychiatry 62:6, June 2001

Hajak et al.

REFERENCES

  1. Janson C, Gislason T, De-Backer W, et al. Prevalence of sleep distur-
bances among young adults in three European countries. Sleep 1995;18:
589–597

  2. Ohayon MM, Caulet M, Guilleminault C. How a general population per-
ceives its sleep and how this relates to the complaint of insomnia. Sleep
1997;20:715–723

  3. Simen S, Hajak G, Schlaf G, et al. Chronic sleep complaints: results of a
representative survey in Germany [in German]. Nervenarzt 1995;66:
686–695

  4. Simon GE, VonKorff M. Prevalence, burden, and treatment of insomnia in
primary care. Am J Psychiatry 1997;154:1417–1423

  5. Üstün TB, Privett M, Lecrubier Y, et al. Form, frequency and burden of
sleep problems in general health care: a report from the WHO Collabora-
tion Study on Psychological Problems in General Health Care. Eur Psy-
chiatry 1996;11:5S–10S

  6. Üstün TB, Sartorius N. Mental Illness in General Health Care: An Interna-
tional Study. Geneva, Switzerland: Wiley & Sons; 1995

  7. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition. Washington, DC: American Psychiatric
Association; 1994

  8. American Sleep Disorders Association. The International Classification
of Sleep Disorders. Rochester, Minn: American Sleep Disorders Associa-
tion; 1990

  9. World Health Organization. International Statistical Classification of Dis-
eases and Related Health Problems (ICD-10), Chapter V (F): Mental and
Behavioural Disorders (Including Disorders of Psychological Develop-
ment): Clinical Descriptions and Guidelines. Geneva, Switzerland: the
World Health Organization; 1991

10. Ganglui M, Reynolds CF, Gilby JE. Prevalence and persistence of sleep
complaints in a rural older community sample: the MOVIES project.
J Am Geriatr Soc 1996;44:778–784

11. Hohagen F, Rink K, Käppler C, et al. Prevalence and treatment of insom-
nia in general practice: a longitudinal study. Eur Arch Psychiatry Clin
Neurosci 1993;242:329–339

12. Mendelson WB. Long-term follow up of chronic insomnia. Sleep 1995;
18:698–701

13. Üstün TB. Diagnosis and management of sleep problems in primary care:
a challenge for public health. In: Abstracts of the International Workshop
on Sleep and Health 1997; Palm Springs, Calif. Abstract pp 41–44

14. Gallup Organization. Sleep in America. Princeton, NJ: The Gallup Orga-
nization; 1991

15. Gallup Organization. Sleep in America, 1995. Princeton, NJ: The Gallup
Organization; 1995

16. Walsh JK, Engelhardt CL, Hartmann PG. The direct economic cost of in-
somnia. In: Nutt D, Mendelson W, eds. Hypnotics and Anxiolytics:
Baillière Clinical Psychiatry. London, England: Baillière Tindall; 1995

17. Stoller MK. Economic effects of insomnia. Clin Ther 1994;16:263–287
18. Balter MB, Uhlenhuth EH. New epidemiologic findings about insomnia

and its treatment. J Clin Psychiatry 1992;53:34–39
19. Geiselmann B, Linden M. Prescription and intake patterns in long-term

und ultra-long-term benzodiazepine treatment in primary care. Pharmaco-
psychiatry 1991;24:55–61

20. Ohayon MM, Caulet M, Piest RG, et al. Psychotropic medication con-
sumption patterns in the UK general population. J Clin Epidemiol 1998;
51:273–283

21. Ohayon MM, Caulet M. Insomnia and psychotropic drug consumption.
Prog Neuro-Psychopharmacol Biol Psychiatry 1995;19:421–431

22. Ohayon MM, Caulet M. Psychotropic medication and insomnia
complaints in two epidemiological studies. Can J Psychiatry 1996;41:
457–464

23. Simen S, Rodenbeck A, Schlaf G, et al. Sleep complaints and hypnotic use
by the elderly: results of a representative survey in West Germany [in
German]. Wien Med Wochenschr 1996;146:306–309

24. Morin CM, Colecchi C, Stone J, et al. Behavioral and pharmacological
treatment therapies for late-life insomnia: a randomized controlled trial.
JAMA 1999;281:991–999

25. Lader M, Morton S. Benzodiazepine problems. Br J Addict 1991;86:
823–828

26. Lader M. Anxiety or depression during withdrawal of hypnotic treat-
ments. J Psychosom Res 1994;38:113–123

27. Pertursson H. The benzodiazepine withdrawal syndrome. Addiction 1994;

89:1455–1459
28. Tyrer P. Dependence as a limiting factor in the clinical use of minor tran-

quilizers. Pharmacol Ther 1988;36:173–188
29. Woods JH, Winger G. Current benzodiazepine issues. Psychopharmacol-

ogy (Berl) 1995;118:107–115
30. Noble S, Langtry HD, Laamb HM. Zopiclone: an update of its pharmacol-

ogy, clinical efficacy and tolerability in the treatment of insomnia. Drugs
1998;55:277–302

31. Lader M. Zopiclone: is there any dependence and abuse potential?
J Neurol 1997;244:S18–S22

32. Rush CR. Behavioral pharmacology of zolpidem relative to benzodiaze-
pines: a review. Pharmacol Biochem Behav 1998;61:253–269

33. Berger M, Gastpar M. Trimipramine: a challenge to current concepts on
antidepressives. Eur Arch Psychiatry Clin Neurosci 1996;246:235–239

34. Hajak G, Rodenbeck A, Adler L, et al. Nocturnal melatonin secretion and
sleep after doxepin administration in chronic primary insomnia. Pharma-
copsychiatry 1996;29:187–192

35. Hohagen F, Montero RF, Weiss E, et al. Treatment of primary insomnia
with trimipramine: an alternative to benzodiazepine hypnotics? Eur Arch
Psychiatry Clin Neurosci 1994;244:65–72

36. Walsh JK, Schweitzer PK. Ten-year trends in the pharmacological treat-
ment of insomnia. Am J Psychiatry 1999;22:371–375

37. Ware JC. Tricyclic antidepressants in the treatment of insomnia. J Clin
Psychiatry 1983;44(9 pt 2):25–28

38. Armitage R, Yonkers K, Cole D, et al. A multi-center, double-blind com-
parison of the effects of nefazodone and fluoxetine on sleep architecture
and quality of sleep in depressed outpatients. J Clin Psychopharmacol
1997;17:161–168

39. Jobert M, Jahnig P, Schulz H. Effect of two antidepressant drugs on REM
sleep and EMG activity during sleep. Neuropsychobiology 1999;39:
101–109

40. Mendlewicz J, Kempenaers C, de Maertelaer V. Sleep EEG and amitripty-
line treatment in depressed inpatients. Biol Psychiatry 1991;30:
691–702

41. Nicholson AN, Psascoe PA. Rapid eye movement sleep and sleep continu-
ity: depression and antidepressants. Drugs 1989;38:4–13

42. Pecknold JC, Luthe L. Trimipramine, anxiety, depression and sleep. Drugs
1989;38:25–31; discussion 49–50

43. Riemann D, Velthaus S, Laubenthal S, et al. REM-suppressing effects of
amitriptyline and amitriptyline-N-oxide after acute medication in healthy
volunteers: results of two uncontrolled pilot trials. Pharmacopsychiatry
1990;23:253–258

44. Riemann D, Schnitzler M, Hohagen F, et al. Depression and sleep: the sta-
tus of current research [in German]. Fortschr Neurol Psychiatr 1994;62:
458–478

45. Rush AJ, Armitage R, Gillin JC, et al. Comparative effects of nefazodone
and fluoxetine on sleep in outpatients with major depressive disorder. Biol
Psychiatry 1998;44:3–14

46. Sharpley AL, Cowen PJ. Effect of pharmacologic treatments on the sleep
of depressed patients. Biol Psychiatry 1995;37:85–98

47. Wiegand M, Berger M. Action of trimipramine on sleep and pituitary hor-
mone secretion. Drugs 1989;38:35–42; discussion 49–50

48. Winokur A, Sateia MJ, Hayes JB, et al. Effects of mirtazapine on sleep ar-
chitecture in patients with major depression: a pilot study. Biol Psychiatry
1998;43:106S–107S

49. Yamadera H, Nakamura S, Suzuski H, et al. Effects of trazodone hydro-
chloride and imipramine on polysomnography in healthy subjects. Psychi-
atry Clin Neurosci 1998;52:439–443

50. Dilsaver SC. Antidepressant withdrawal syndromes: phenomenology and
pathophysiology. Acta Psychiatr Scand 1989;79:113–117

51. Dilsaver SC. Withdrawal phenomena associated with antidepressant and
antipsychotic agents. Drug Saf 1994;10:103–114

52. Garner EM, Kelly MW, Thompson DF. Tricyclic antidepressant with-
drawal syndrome. Ann Pharmacother 1993;27:1068–1072

53. Lejoyeux M, Adès J. Antidepressant discontinuation: a review of the lit-
erature. J Clin Psychiatry 1997;58(suppl 7):11–16

54. Staner L, Kerkhofs M, Detroux D, et al. Acute, subchronic and withdrawal
sleep EEG changes during treatment with paroxetine and amitriptyline: a
double-blind randomized trial in major depression. Sleep 1995;18:
470–477

55. Walsh JK, Erman M, Erwin CE, et al. Subjective hypnotic efficacy of tra-
zodone and zolpidem in DSM-III-R primary insomnia. Hum
Psychopharmacol 1998;13:191–198



© Copyright 2001 Physicians Postgraduate Press, Inc.

One personal copy may be printed

J Clin Psychiatry 62:6, June 2001

Doxepin in the Treatment of Primary Insomnia

463

56. Nowell PD, Reynolds CF III, Buysse DJ, et al. Paroxetine in the treatment
of primary insomnia: preliminary clinical and electroencephalogram sleep
data. J Clin Psychiatry 1999;60:89–95

57. Walsh JK, Engelhardt CL. Trends in the Pharmacologic Treatment of In-
somnia. J Clin Psychiatry 1992;53:10–17; discussion 18

58. Wysowski DK, Baum C. Outpatient use of prescription sedative-hypnotic
drugs in the United States, 1970 through 1989. Arch Intern Med 1991;151:
1779–1783

59. Association for Methodology and Documentation in Psychiatry and Colle-
gium Internationale Psychiatriae Scalarum, ed. Clinical Global Impres-
sions Observer Rating Scale. In: Rating Scales for Psychiatry. European
Edition. Weinheim, Germany: Beltz; 1990

60. Ott H, Oswald I, Fichte K, et al. Visual analogue scales to assess sleep
quality. In: Collegium Internationale Psychiatriae Scalarum, ed. Interna-
tional Scales of Psychiatry [in German]. Weinheim, Germany: Beltz; 1986

61. Penzel T, Hajak G, Hoffmann M, et al. Empfehlungen zur Durchführung
und Auswertung polysomnographischer Ableitungen im diagnostischen
Schlaflabor. Z EEG-EMG 1993;24:65–70

62. Rechtschaffen A, Kales A. A Manual of Standardized Terminology, Tech-
niques and Scoring System for Sleep Stages of Human Subjects. Washing-
ton, DC: US Government Printing Office; 1968

63. Gillin JC, Spinweber CL, Johnson LC. Rebound insomnia: a critical re-
view. J Clin Psychopharmacol 1989;9:161–172

64. Lader M. Rebound insomnia and newer hypnotics. Psychopharmacology
(Berl) 1992;108:248–255

65. Roehrs T, Vogel G, Roth T. Rebound insomnia: its determinants and sig-
nificance. Am J Med 1990;88:39S–42S

66. Hajak G, Clarenbach P, Fischer W, et al. Rebound insomnia in insomniac
outpatients. Eur Arch Gen Neurol Sci 1998;248:148–156

67. Fischer-Cornelssen KA. Fischer Somatic Symptoms or Undesired Effects
Check-List (FSUCL). In: Collegium Internationale Psychiatriae
Scalarum, ed. International Scales of Psychiatry [in German]. Weinheim,
Germany: Beltz; 1986

68. Cross EM, Chaffin WW. Use of the binomial theorem in interpreting re-
sults of multiple tests of significance. Educ Psychol Meas 1982;42:25–34

69. Dunleavy DLF, Brezinova V, Oswald I, et al. Changes during weeks in ef-
fects of tricyclic drugs on the human sleeping brain. Br J Psychiatry 1972;
120:663–672

70. Lapierre YD. A review of trimipramine: 30 years of clinical use. Drugs
1989;38:17–24

71. Sonntag A, Rother B, Guldner J, et al. Trimipramine and imipramine exert
different effects on the sleep EEG and on nocturnal hormone secretion
during treatment of major depression. Depression 1996;4:1–13

72. Vogel GW, Buffenstein A, Minter K, et al. Drug effects on REM sleep and
on endogenous depression. Neurosci Biobehav Rev 1990;14:49–63

73. Rüther E. Depression, circadian rhythms and trimipramine. Drugs 1989;
38:1–3; discussion 49–50

74. Hohagen F, Käppler C, Schramm E, et al. Sleep onset insomnia, sleep
maintaining insomnia and insomnia with early morning awakening: tem-
poral stability of subtypes in a longitudinal study on general practice
attenders. Sleep 1994;17:551–554

75. Lejoyeux M, Rouillon F, Adès J, et al. Neural symptoms induced by tricy-
clic antidepressants: phenomenology and pathophysiology. Acta Psychiatr
Scand 1992;85:249–256

76. Settle EC Jr. Antidepressant drugs: disturbing and potentially dangerous
adverse effects. J Clin Psychiatry 1998;59:25–30; discussion 40–42


	Table of Contents

