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of treatment. Diphenhydramine produced signiﬁcantly greater increases
in sleep efﬁciency and a trend for increased total sleep time relative to
placebo during the ﬁrst 14 days of treatment. There was no signiﬁcant
group difference on any of the sleep continuity variables measured by
polysomnography. In addition, there was no alteration of sleep stages 3-4
and rapid eye movement sleep with any of the treatments. Patients in
the valerian and diphenhydramine groups rated their insomnia severity
lower relative to placebo at the end of 14 days of treatment. Quality of life
(Physical component) was signiﬁcantly more improved in the valerianhops group relative to the placebo group at the end of 28 days. There
were no signiﬁcant residual effects and no serious adverse events with
either valerian or diphenhydramine and no rebound insomnia following
their discontinuation.
Conclusions: The ﬁndings show a modest hypnotic effect for a valerian-hops combination and diphenhydramine relative to placebo. Sleep
improvements with a valerian-hops combination are associated with improved quality of life. Both treatments appear safe and did not produce
rebound insomnia upon discontinuation during this study. Overall, these
ﬁndings indicate that a valerian-hops combination and diphenhydramine
might be useful adjuncts in the treatment of mild insomnia.
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Context: Insomnia is a prevalent health complaint associated with daytime impairments, reduced quality of life, and increased health-care costs.
Although it is often self-treated with herbal and dietary supplements or
with over-the-counter sleep aids, there is still little evidence on the efﬁcacy
and safety of those products.
Objective: To evaluate the efﬁcacy and safety of a valerian-hops combination and diphenhydramine for the treatment of mild insomnia.
Design and Setting: Multicenter, randomized, placebo-controlled, parallel-group study conducted in 9 sleep disorders centers throughout the
United States.
Patients: A total of 184 adults (110 women, 74 men; mean age of 44.3
years) with mild insomnia.
Interventions: (1) Two nightly tablets of standardized extracts of a valerian (187-mg native extracts; 5-8:1, methanol 45% m/m) and hops (41.9-mg
native extracts; 7-10:1, methanol 45% m/m) combination for 28 days (n =
59), (2) placebo for 28 days (n = 65), or (3) 2 tablets of diphenhydramine
(25 mg) for 14 days followed by placebo for 14 days (n = 60).
Outcome Measures: Sleep parameters measured by daily diaries and
polysomnography, clinical outcome ratings from patients and physicians,
and quality of life measures.
Results: Modest improvements of subjective sleep parameters were obtained with both the valerian-hops combination and diphenhydramine, but
few group comparisons with placebo reached statistical signiﬁcance. Valerian produced slightly greater, though nonsigniﬁcant, reductions of sleep
latency relative to placebo and diphenhydramine at the end of 14 days
of treatment and greater reductions than placebo at the end of 28 days

An estimated one third of the adult population presents insomnia
symptoms at least occasionally, about 15% are dissatisfied with
their sleep, and between 6% and 10% meet criteria for an insomnia syndrome.1-2 Insomnia is not a trivial complaint, as it can produce impairments of daytime functioning, reduce quality of life,
and increase health-care costs.3-4
Despite significant progress made in the pharmacologic and
behavioral treatment of insomnia in the last few years,5-7 only a
small proportion of those who suffer from insomnia actually seek
professional treatment. Many people with insomnia do not wish
to use conventional hypnotic drugs because of concerns about
side effects and the risks of tolerance and dependence, and others
do not want to spend the time and efforts required with behavioral therapies. In turn, there is an increasing interest in the use
of complementary and alternative medicines, such as herbal and
dietary supplements,8-10 partly because of their natural properties
and perceived relative absence of residual effects.
Herbal products such as valerian, hops, chamomile, and passionflower are widely marketed as natural sleep aids. Of those
herbal products, valerian (Valeriana officinalis L.) has received
the most research attention for sleep.9-13 Most of the evidence
from randomized clinical trials suggests that, with repeated administration, valerian produces a mild sleep-inducing effect,
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through media advertisements and a recruiting firm. Inclusion
criteria were (1) aged between 25 and 65 years old; (2) subjective
complaint of difficulties initiating (sleep latency > 30 min) and/or
maintaining sleep (time awake after sleep onset > 30 min) for a
minimum of 2 nights and a maximum of 4 nights per week and
for at least a 1-month duration28,29; and (3) general good health
without evidence of clinically significant disease as determined
by medical history, physical examination, and urine drug screens.
Exclusion criteria were (1) disease that could affect the action
of the study medication; (2) current or past history of serious,
severe, or unstable physical (eg, congestive heart failure, chronic
obstructive pulmonary disease, diabetes, thyroid disease) or psychiatric illness (eg, major depression, generalized anxiety disorder); (3) evidence of another sleep disorder (eg, sleep apnea,
restless legs syndrome, periodic limb movements), irregular sleep
patterns, or occupations involving evening or night shift work;
(4) allergies or suspected intolerance to the study medications or
any antihistamines; (5) current use of substances or medications
known to affect sleep, including prescription psychotropics, sedatives, hypnotics, nicotine-replacement therapies, over-the-counter
sleep aids, or herbal products; (6) current or recent (within 1 year)
alcohol or drug abuse; and (7) pregnancy or lactation.
Prospective subjects completed a 2-phase screening evaluation. Of those who inquired about the study, 426 were considered eligible after the initial telephone screening (see Figure 1).
Of those, 216 were excluded after the screening visit, which involved a medical history, brief physical examination, urine screen
for drugs of abuse, urine pregnancy test for women of childbearing potential, and completion of demographics, medical, and
sleep questionnaires. The remaining 210 subjects were randomly
assigned to 1 of 3 groups: valerian-hops combination (n = 68),
placebo (n =72), and diphenhydramine (n = 70). Figure 1 presents a summary of participants’ flow in the study protocol. The
institutional review board of each participating center approved
the study, and all patients provided written informed consent at
the screening visit.

Patients Eligible and
Screened for the Study
(N = 426)

Excluded Patients (N = 216)
Screen Failure
Withdrawal of Consent
Lost to Follow-up
Other

n = 188
n = 16
n= 9
n= 3

Randomization (N = 210)

Valerian-Hops
N = 68

N = 59

Placebo
N = 72

N = 65

Diphenhydramine
N = 70

N = 60

184 available for ITT analyses
Adverse Event = 1, 1, 4
Protocol Deviation = 3, 2, 5
Withdrawal of Consent = 2, 3, 2
Other = 2, 2, 1

Figure 1—Participants Flow in the Study Protocol.

without causing alteration of the sleep architecture or significant
residual effects.9,10,12,14 Studies have examined doses ranging from
400 to 1200 mg of valerian extract alone15-21 or combined with
other herbal extracts, such as hops, balm, or passionflower.22-24
There is no clear evidence of an acute effect with a single dose of
valerian and no evidence of a dose-response relationship either.25
However, higher doses (900-1200 mg) of extract increase delta
power on quantitative electroencephalography26 and produce more
subjective sleepiness the following morning relative to placebo.18
The most plausible mechanism of action involves a role for the
GABAA receptors, most likely because of the relatively high content of GABA itself in valerian extracts.13 Recent research also
points to adenosine-receptor activity as the main contributor of its
relaxing and sleep-inducing effects.27
Despite some promising results, the available evidence on valerian is difficult to interpret because of the variety of preparations
tested for related indications. In addition, most studies have been
conducted with small sample sizes, often composed of healthy
volunteers without evidence of sleep disturbances, and few studies have used polysomnography (PSG) to document outcomes.
Additional placebo-controlled randomized clinical trials with
subjects presenting evidence of sleep disturbances are needed to
evaluate more adequately the efficacy and safety of valerian. The
objective of the present study was to evaluate the efficacy and
safety of a valerian-hops combination for mild insomnia, against
another commonly used sleep aid, diphenhydramine, and a placebo-control condition.

MEASURES
Sleep Diaries
Following the screening visit, participants kept daily sleep diaries for at least a 14-day baseline period, a 28-day treatment period, and an additional 14-day follow-up after treatment discontinuation. They completed their diary cards every morning and
brought them in at each clinic visit. Telephone calls to the subjects were made periodically throughout the study to ensure compliance with properly recording their sleep data on diary cards.
Several parameters were monitored on the diaries (eg, bed time,
arising time, medication intake, sleep latency, number and duration of awakenings, morning alertness/sluggishness). The main
outcome variables were sleep latency, total sleep time, and sleep
efficiency (ratio of total sleep time to the actual time spent in bed
and multiplied by 100).
Polysomnography

METHODS

A subset of subjects (n = 75) were randomly selected to complete 3 nights of PSG evaluation in the sleep laboratory, including
1 night at baseline, 1 night at the end of Week 1 of treatment,
and 1 night at the end of Week 2 of treatment. The first night of

Subjects
Prospective subjects with occasional insomnia were recruited
SLEEP, Vol. 28, No. 11, 2005

1466

Valerian and Diphenhydramine for Treating Insomnia—Morin et al

PSG evaluation served both as a screening and baseline evaluation. Bedtime and arising time in the sleep laboratory were kept
within 30 minutes of the subject’s habitual sleep schedule at home
(as determined by sleep diaries kept during the 2 weeks preceding
baseline PSG recording). Total recording time was approximately
7.5 hours (± 30 minutes). Subjects were prohibited from drinking
caffeine or alcohol after 3:00 PM on the day of their sleep evaluation. Standard PSG montage, including electroencephalograms,
electromyograms, and electrooculograms, were used according to
standardized procedures and derivations.30 In addition, respiratory
effort, airflow, oxygen saturation, and anterior tibialis electromyograms were monitored during the first night to screen for sleep apnea and periodic limb movements during sleep. Experienced technicians at a central scoring center (lead investigator’s site) blindly
scored all PSG records according to standardized criteria using
30-second epochs.30 The primary dependent variables were sleep
latency (time from lights out to persistent sleep), total sleep time,
and sleep efficiency. Secondary variables included time awake
after sleep onset (from initial sleep onset until last awakening),
number of awakenings or arousals, and the percentages of time
spent in Stages 1 to 4 and rapid eye movement (REM) sleep.

Compliance and Adverse Events
Participants were asked to monitor their compliance with the
study medication on their sleep-diary cards. In addition, the study
sites maintained a log to record the number of study medications
dispensed to each subject and the number of unused tablets returned by the subject. Subjects were instructed to return all unused study medication to the site at each visit. Compliance was
defined as the consumption of complete daily doses for at least
5 out of 7 nights and 10 out of 14 nights at Day 7, Day 14, and
Day 28, respectively. Adverse events were systematically evaluated at each visit with the following standard question “Have you
felt unwell or experienced any unusual symptoms since your last
visit?”
Study Design and Procedures
The study was conducted at 9 sites located throughout the
United States. After the initial telephone screening, prospective
subjects attended 6 visits at the participating sites. Visit 1 was a
screening/evaluation visit, including a medical and sleep history
and a brief physical examination, urine drug screen and pregnancy
test (where applicable), and administration of the Beck Depression Inventory, the Insomnia Severity Index, and the SF-36. Informed consent was obtained at that visit prior to performing any
study specific procedures. All subjects who were still considered
eligible for enrollment were provided with daily sleep diaries to
be completed over the subsequent 14 days. At Visit 2, subjects
who fulfilled inclusion criteria (based on their baseline sleep diaries) were randomly assigned to 1 of 3 groups and were dispensed
the study medication. Subsequent clinical visits were conducted
at Day 7 (Visit 3), Day 14 (Visit 4), Day 28 (Visit 5), and day 42
(Visit 6). PSG assessments were conducted at Visits 2, 3, and 4.
The 3 groups included (1) valerian-hops combination (2 tablets
each night for 28 days; each tablet contained 187 mg of valerian
native extracts) and 41.9 of hops native extracts (n = 68); (2) placebo (2 tablets each night for 28 days; these tablets of inactive ingredients matched the size, shape, and color of the valerian-hops
tablets) (n = 72); (3) diphenhydramine (2 tablets each night for 14
days; these were 25-mg tablets of marketed Sominex® followed
by 2 placebo tablets for the remaining 14 nights) (n = 70).

Clinical Outcome Ratings
All study participants completed the Insomnia Severity Index at
each visit. The Insomnia Severity Index is a validated 7-item scale
that yields a quantitative index of insomnia severity.31 Ratings on
a 0- to 4-point scale were obtained on the perceived severity of
sleep onset, sleep maintenance, and early morning awakening
problems; interference with daytime functioning; noticeability of
impairment caused by the sleep problem; concern caused by the
sleep problem; and satisfaction with current sleep pattern. A composite score is obtained by summing up the 7 ratings, and higher
scores indicated more severe insomnia (total score ranges from
0-28, with scores from 0-7 = no insomnia, 8-14 = mild, 15-21 =
moderate, and 22-28 = severe insomnia). The Insomnia Severity
Index has adequate psychometric properties and has been shown
to be sensitive to changes in clinical trials of insomnia.31-33 The
Clinical Global Impression scale was completed by treating clinicians or investigators at the end of the first (Week 1), second
(Week 2), and fourth weeks of treatment (Week 4). The Clinical
Global Impression is a widely used measure in clinical trials reporting on a patient’s status on a scale of 0 (worsening) to 4 (very
much improved) since initiating treatment. The Beck Depression
Inventory-II34 is a 21-item self-report measure that was administered at the initial screening visit to exclude prospective patients
with significant depressive symptomatology (Beck Depression
Inventory score > 23).

RESULTS
Data Analysis
The primary efficacy parameters were subjective sleep latency,
sleep efficiency, and total sleep time, as measured by daily diaries
(Table 2). Secondary efficacy parameters included the same sleep
variables based on PSG, clinical outcome ratings from patients
(Insomnia Severity Index) and clinicians (Clinical Global Impression), and quality of life (SF-36 scale). The primary endpoint
was Week 2, with baseline to Week 2 comparisons involving all
3 groups. The secondary endpoint was Week 4, with baseline to
Week-4 comparisons involving only valerian-hops and placebo
groups (because subjects who received diphenhydramine during
the first 2 weeks were switched to placebo and were no longer
suitable at Week 4 as controls). χ2 statistics were used to analyze
categorical data (eg, sex, race, Clinical Global Impression ratings) and analyses of variances (ANOVAs) and covariances (ANCOVAs) were used with continuous variables (eg, sleep parameters, Insomnia Severity Index, SF-36 scores). All analyses were

The SF-36 Health Survey
The SF-3635 is a self-rated measure of functioning, health status, and well-being, which has been extensively used for estimating quality of life in the general population and with various medical patients. There are 8 component scores (Physical Functioning,
Role-Physical, Bodily Pain, General Health, Vitality, Social Functioning, Role-Emotional, and Mental Health), as well as Physical
and Mental Health summary scores. Reliability estimates of the
different scales vary between .76 and .90. It has been validated
with numerous other health questionnaires.36,37 This instrument
was administered at the screening/baseline visit and at the end of
the second (Week 2) and fourth weeks (Week 4) of treatment.
SLEEP, Vol. 28, No. 11, 2005
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Table 2—Sleep Variables

Table 1—Demographic and Clinical Characteristics
Variable
Group
Placebo DiphenhyTotal
ValerianHops
dramine
(n= 59)
(n = 65)
(n = 60)
(N = 184)
Age, y
43.9 (10.5)
45.2 (10.2) 43.8 (9.7) 44.3 (10.1)
Sex, No. (%)
Men
24 (40.7)
26 (40.0)
24 (40.0)
74 (40.2)
Women
35 (59.3)
39 (60.0)
36 (60.0)
110 (59.8)
Race, No. (%)
Caucasian 49 (83.1)
48 (73.8)
48 (80.0)
145 (78.8)
Black
2 (3.4)
12 (18.5)
11 (18.3)
25 (13.6)
Asian
2 (3.4)
2 (3.1)
0
4 (2.2)
Hispanic
4 (6.8)
3 (4.6)
1 (1.7)
8 (4.3)
Other
2 (3.4)
0
0
2 (1.1)
Mean
66.3 (4.7)
66.3 (4.0) 66.6 (3.46) 66.4 (4.1)
height,
in. (SD)
Mean
166.9 (38.4) 168.2 (41.0) 169.9 (28.9) 168.3 (36.4)
weight,
lb (SD)

Variable

Sleep diary
Baseline
35.07 (25.79) 59
Week 2
27.54 (25.02)
Week 4
25.89 (28.10)
Week 6
25.71 (25.48)
Polysomnography
Baseline
19.48 (21.61) 22
Week 1
15.94 (17.69)
Week 2
9.06 (4.95)
Sleep diary
Baseline
81.32 (8.84) 58
Week 2
84.32 (9.68)
Week 4
86.37 (10.17)
Week 6
85.00 (10.48)
Polysomnography
Baseline
76.33 (20.39) 22
Week 1
84.97 (13.13)
Week 2
84.68 (10.54)

conducted with α level set at .05, but analyses of primary end
points that approached significance (P < .1) are still reported.
Preliminary analyses were computed to examine homogeneity
of sites and groups. Because of low enrollment at 3 of the 9 participating sites, data from those 3 centers were pooled together for
the preliminary analyses. For the test of homogeneity at baseline,
the 3 groups were compared using an ANOVA with treatment
and center as factors and sleep latency as the dependent variable.
Those analyzes revealed significant differences across groups (P
= .02) and sites (P = .05), suggesting that groups and sites were
not homogeneous at baseline on the primary efficacy parameter
of sleep latency. Therefore, ANCOVAs, using baseline scores as
covariate, were computed for all subsequent analyses. Also, due
to the skewed distribution of sleep latency differences at Week 2
and Week 4, nonparametric statistics were used (Cochran-MantelHaenszel test), in addition to the parametric tests.

Sleep diary
Baseline
392.91 (67.66) 58
Week 2
404.88 (67.14)
Week 4
418.82 (66.49)
Week 6
411.06 (73.62)
Polysomnography
Baseline
340.69 (98.29) 22
Week 1
373. 73 (65.01)
Week 2
381.36 (65.95)

Group
Placebo

Diphenhydramine
Sleep Latency, min
27.88 (20.96) 65
23.77 (21.49)
23.71 (21.19)
24.50 (17.90)

25.69 (13.73) 60
21.62 (12.87)
22.11 (13.83)
20.70 (13.80)

36.04 (43.30) 26 17.77 (19.40) 26
19.50 (29.25)
15.65 (22.64)
18.35 (22.82)
10.46 (9.57)
Sleep Efﬁciency, %
80.13 (9.81) 65
82.57 (11.53)
83.38 (10.14)
82.92 (9.67)

82.59 (7.30) 58
87.17 (6.55)
85.62 (8.30)
86.96 (6.90)

75.76 (14.62) 26 77.34 (17.77) 26
80.83 (15.84)
84.30 (9.01)
83.72 (10.56)
86.31 (10.94)
Total Sleep Time (min)
384.46 (74.71) 65
401.76 (78.35)
405.75 (71.07)
399.17 (76.74)

389.99 (74.95) 58
419.59 (60.62)
399.96 (77.04)
412.85 (82.10)

335.02 (61.17) 26 347.93 (82.73) 26
362.69 (74.80)
375.21 (41.09)
370.40 (45.49)
382.77 (49.21)

Data are presented as mean (SD). Sleep diary data are based on 1 week
of self-monitoring at each assessment phase. Polysomnographic data are
based 1 night at baseline, 1 night after 1 week of treatment, and 1 night
after 2 weeks of treatment. Numbers following parentheses indicate the
number of subjects in the group.

Patient Subsets and Demographics

a week, the data of the efficacy parameters for that subject at that
visit were not used.

Of the 210 subjects who were randomly assigned to groups,
6 took no medication and 20 had either no baseline or no Week
2 assessments for the primary efficacy parameter. The intent-totreat subset included 184 subjects (valerian-hops = 59, placebo
= 65, diphenhydramine = 60). This subset was composed of 110
women and 74 men; 79% were Caucasians, and the average age
was 44.3 years (SD = 10.1 years) (See Table 1). The demographic
and efficacy analyses are based on the intent-to-treat subset of 184
subjects. Demographic parameters (age, sex, race) were homogeneous across the 3 groups.

Sleep Diary
ANCOVAs were computed on sleep latency, sleep efficiency,
and total sleep time. Sleep latency was reduced from baseline to
Week 2 in all 3 groups, with reductions of 7.4 minutes in the
valerian-hops group, relative to 4.1 minutes in both the placebo
and diphenhydramine groups. Those differences were not statistically significant. Comparison of baseline to Week 4 differences
between valerian (9.5 minutes) and placebo (3.9 minutes) was
nearly significant (P = .0795).
Sleep efficiency was increased from baseline to Week 2 in
all 3 conditions, with significantly larger gains made in the diphenhydramine (4.6%) condition relative to placebo (2.5%) (P
= .039). Valerian-hops produced an average increase of 3.1%,
which was not significantly different from either of the other 2
groups. Changes from baseline to Week 4 averaged 5% for the
valerian-hops relative to 3.3% for the placebo (NS).
Average gains in total sleep time from baseline to Week 2 were
12.9, 17.8, and 29 minutes for the valerian-hops, placebo, and diphenhydramine groups, respectively, with the comparison of di-

Sleep Parameters
Table 2 shows the means and SD of the sleep parameters for
each assessment phase. Sleep diary data are based on 7 consecutive days of self-monitoring at each assessment phase. PSG data
are based on 1 night at each assessment phase. For subject diary
data, the 7 days prior to the baseline visit were used to calculate
baseline scores. The Week 2 averages were calculated from Day
8 through Day 14, and the Week 4 averages from Day 22 to Day
28. If subjects’ diary-card data were missing for 4 or more days in
SLEEP, Vol. 28, No. 11, 2005
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Table 3—Clinical Outcome Ratings
Group
Valerian-Hops Placebo
Insomnia Severity Index
Baseline
15.28 (4.39) 58
Week 2
10.51 (4.94)
Week 4
9.44 (5.25)
Week 6
10.75 (5.31)
SF-36 (Physical)
Baseline
53.64 (5.94) 59
Week 2
54.46 (5.34)
Week 4
55.03 (4.42)
SF-36 (Mental)
Baseline
48.75 (10.47) 59
Week 2
49.66 (7.67)
Week 4
49.28 (9.55)

at Week 4 (P = .028) in favor of valerian-hops over placebo but
no significant difference on the Mental score for the same period.
At week 2, there was a 1-point difference favoring valerian-hops
(NS) and a 1.3-point difference favoring diphenhydramine (NS)
over placebo on the Physical component score; for the same period, differences of 1.3 and 1.9 points favoring valerian over placebo and diphenhydramine, respectively, were obtained on the
Mental score (NS)

Diphenhydramine

15.03 (4.38) 65 15.05 (4.31) 58
11.63 (4.02)
9.39 (4.43)
9.84 (5.11)
10.02 (4.78)
10.34 (5.22)
9.84 (5.07)

Adverse Events

53.89 (6.69) 65 54.74 (6.52) 60
53.46 (7.63)
56.12 (7.09)
53.34 (7.76)
55.47 (6.54)

A total of 204 subjects used medication at least once and were
available for safety analyses, including 87% (n = 182) who completed the entire study. Of the 28 subjects who did not complete
the study, 6 withdrew due to adverse events. One of those subjects
received valerian-hops, 1 placebo, and 4 received diphenhydramine. One hundred eleven subjects (54%) had at least 1 adverse
event during the study (valerian-hops = 33; placebo = 34; diphenhydramine = 44). These 111 subjects reported a total of 216 adverse events (valerian = 63; placebo = 76; diphenhydramine =
77). There was no significant difference between valerian-hops
and placebo, whereas the comparison between valerian and diphenhydramine approached significance (Fisher exact test, P <
.08). There was no serious adverse event.

48.22 (8.58) 65 48.25 (10.01) 60
48.28 (9.02) 64 47.41 (10.05)
48.29 (9.37)
49.21 (8.24)

Data are presented as mean (SD). Numbers following parentheses
indicate the number of subjects in the group.

phenhydramine and placebo approaching statistical significance
(P = .078). The average gain in total sleep time at Week 4 was 27.5
minutes for valerian and 22.1 for placebo subjects (NS).
Polysomnography

Next-Day Residual Effects and Rebound Effects

PSG group means and SD at baseline, Week 1, and Week 2
are shown in Table 2. ANCOVAs were computed on differences
between baseline and Week 2 scores. There was no significant
difference for any comparisons. All 3 groups showed average reductions in sleep latency of 8 minutes and an average increase
of 8% to 9% in sleep efficiency. Total sleep time was increased
by an average of 40 minutes in the valerian condition, compared
with 35 minutes for diphenhydramine and placebo. There was no
significant change in the percentages of time spent in any of the
sleep stages (Stages 1-4 and REM sleep).

Subjects’ ratings of drowsiness and sluggishness on their sleep
diaries were examined as potential residual effects. There was no
significant difference among the 3 groups at Week 2, and no difference between valerian-hops and placebo at Week 4. Rebound
effects were evaluated by examining changes in sleep parameters
after discontinuation of the medication, which involved changes
from Week 2 to Week 4 for diphenhydramine and from Week 4 to
Week 6 for valerian-hops. Table 2 shows a small increase of sleep
latency (3.5 minutes) and a decrease of total sleep time (20 minutes) for the diphenhydramine subjects from Week 2 to Week 4,
whereas the valerian-hops subjects experienced minimal changes
on those 2 sleep parameters from Week 4 to Week 6.

Clinical Outcome Ratings
All 3 conditions reduced their total Insomnia Severity Index
scores from baseline to Week 2 (see Table 3). Comparisons of
baseline and Week 2 differences using ANCOVAs (treatment,
center, and the interaction treatment-by-center) showed that diphenhydramine (P = .003), but not valerian-hops (P = .06), produced greater changes than placebo. There was no significant
difference between the 2 treatment groups (P = .24). Differences
between Baseline and Week 2 scores averaged 4.9 for valerianhops, 3.3 for placebo, and 5.6 for diphenhydramine. Comparisons
between valerian-hops and placebo for baseline to Week 4 differences were not significant. χ2 analyses revealed no significant
group differences in the clinicians’ ratings of therapeutic effect on
the Clinical Global Impression scale at Week 1, Week 2, or Week
4 (all P values > 0.2).

DISCUSSION
The results indicate that a valerian-hops combination and diphenhydramine produce a mild hypnotic effect in the treatment of
insomnia. Sleep improvements were obtained on subjective measures of sleep latency, sleep efficiency, and total sleep time. Both
treatments produced reductions of patient’s Insomnia Severity
Index scores relative to placebo, and the valerian-hops combination improved quality of life relative to placebo. There were no
significant residual effects and no rebound insomnia after treatment discontinuation, confirming the safety of the investigated
valerian-hops combination and diphenhydramine when taken on a
daily basis for 4 and 2 weeks, respectively. Overall, these findings
indicate that a valerian-hops combination and diphenhydramine
might be useful adjuncts in the treatment of mild insomnia.
Changes in sleep continuity parameters, as measured by PSG,
were in the expected direction of improvements, and the magnitude of those changes was similar to those obtained on diary
measures. However, comparisons between conditions were not
statistically significant, partly because of the smaller sample size
(and reduced statistical power) and because improvements were

Quality of Life
Table 3 shows group means for the 2 SF-36 component scores
(Physical and Mental) at baseline, Week 2, and Week 4. ANCOVAs were computed on those 2 aggregate scores to examine differences among the 3 groups at Week 2 and between valerian and
placebo at Week 4; baseline scores were used as the covariate. On
the Physical component score, there was a significant difference
SLEEP, Vol. 28, No. 11, 2005
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Some methodologic limitations of this study were the inclusion of participants with mild insomnia, exclusion of those with
significant comorbid medical or psychiatric conditions, and the
use of only 1 night of PSG monitoring at each assessment period.
In summary, the present findings extend those from previous
studies in documenting the effects of valerian and diphenhydramine on sleep. Although alternative medicines such as these are
not widely endorsed by health-care practitioners and sleep clinicians, there is certainly an increasing use of those complementary
and alternative therapies among the general population. Their
safety and health benefits can be documented further with additional randomized clinical trials.48

obtained with placebo as well as with treatments. These findings
should be interpreted cautiously, however, as only 1 night of PSG
recording was conducted at each assessment, and a first-night effect (or reverse first-night effect) was a potential confound.
There was no significant change in the sleep architecture of
patients treated with valerian-hops or diphenhydramine. Previous
studies using PSG assessment have reported either an increase16,19
or no change15 in slow-wave sleep with valerian. Although the
clinical significance of the suppression of slow-wave sleep, which
has been well documented with the use of benzodiazepine hypnotics, is not entirely clear, the absence of such a change with
either valerian-hops or diphenhydramine can be interpreted as a
positive finding.
The relatively mild hypnotic effects obtained with valerianhops and diphenhydramine were expected. Several possibilities
might explain the lack of a statistically significant effect on the
primary endpoint of sleep latency. First, the sample presented
fairly mild sleep disturbances compared with patients who typically enrolled in insomnia clinical trials,32,38 hence, leaving little
room for improvement. Second, the lack of homogeneity at baseline and significant differences across centers produced noise and
reduced statistical power on the primary endpoint. Third, sleep
latency as single outcome measure might not capture all aspects
of sleep improvements. It may be useful in future studies to incorporate, as a primary endpoint, outcome measures such as the
Insomnia Severity Index that might more broadly capture the impact of sleep on daytime functioning rather than just focusing on 1
specific sleep parameter. Another possibility is that some outcome
measures (eg, PSG) were not sensitive enough to detect treatment
effects in a sample of subjects with mild insomnia. Despite these
limitations, the results are in line with previous findings on the
effects on sleep of herbal or dietary and over-the-counter products.10,39,40
The time required to produce sleep improvements was longer
with valerian than with diphenhydramine, a finding consistent
with those of previous studies using the same valerian-hops combination.41,42 Although an acute treatment effect was not evaluated
in this study, previous studies have shown few benefits on sleep
latency with a single-dose treatment of valerian.25 It may be useful in future clinical trials to incorporate outcome measures that
would be more sensitive to changes that may be slower to emerge
than with traditional hypnotics and also to capture changes not
only in terms of absolute improvements on sleep parameters, but
also in terms of reduction in the night-to-night variability that
characterizes insomnia.43
There were few adverse events in patients treated with valerian
and diphenhydramine, and reported adverse events were mild and
similar to those experienced with placebo. In addition, there were
minimal residual daytime effects, and those were similar in frequency and intensity as those reported with placebo. While the
absence of significant adverse and residual effects for valerian
is consistent with previous findings, diphenhydramine has been
associated with residual effects in previous studies.40,44,45 Rebound
insomnia is also frequently observed with abrupt discontinuation
of benzodiazepine hypnotics,46,47 but no such rebound effect was
observed with either valerian-hops or diphenhydramine for the
doses tested. This finding is important, since rebound insomnia is
likely to perpetuate long-term use of hypnotics. In the absence of
such effects, it may be easier for patients to discontinue sleep aids,
even after 2 and 4 weeks of nightly use.
SLEEP, Vol. 28, No. 11, 2005

ACKNOWLEDGEMENTS
Research supported by SmithKline Beecham. We thank the
following investigators for their participation in subjects’ enrollment for this study: Milton K. Erman, MD, Pacific Sleep Medicine Services, Inc., La Jolla, CA; Neil T. Feldman, MD, Palms of
Pasadena Hospital, St. Petersburg, FL; Yury Furman MD, Pacific
Sleep Medicine Services, Los Angeles CA; Stephen C. Hardy,
MD, PhD, United Sleep Medicine Centers, Charlotte, NC; Andrew O. Jamieson, MD, Sleep Medicine Associates of Texas,
Plano, TX; Jerrold A. Kram, MD, California Center for Sleep
Disorders, Oakland, CA; D. Alan Lankford, PhD, Sleep Disorders Center of Georgia, Atlanta, GA.
REFERENCES
1.

Ohayon M. Epidemiology of insomnia: what we know and what we
still need to learn. Sleep Med Rev 2002;6:97-111.
2. Morin CM, LeBlanc M, Daley M, Grégoire JP, Mérette C. Epidemiology of insomnia: Prevalence, self-help treatments, consultations,
and determinants of help-seeking behaviors. Sleep Medicine, in
press.
3. Léger D, Scheuermaier K, Philip P, Paillard M, Guilleminault C.
SF-36: Evaluation of quality of life in severe and mild insomniacs
compared with good sleepers. Psychosom Med 2001;63:49-55.
4. Simon G, VonKorff M. Prevalence, burden, and treatment of insomnia in primary care. Am J Psychiatry 1997;154:1417-23.
5. Morin CM, Hauri P, Espie C, Spielman A, Buysse, DJ, Bootzin D.
Nonpharmacological treatment of insomnia. Sleep 1999;22:113456.
6. Nowell PD, Mazumdar S, Buysse DJ, Dew MA, Reynolds CF,
Kupfer DJ. Benzodiazepines and zolpidem for chronic insomnia: A
meta-analysis of treatment efficacy. JAMA 1997;278:2170-7.
7. Smith MT, Perlis ML, Park A, Smith MS, Pennington J, Giles,
DE, Buysse, DJ. Comparative meta-analysis of pharmacotherapy
and behavior therapy for persistent insomnia. Am J Psychiatry
2002;159:5-11.
8. Eisenberg DM, Davis RB, Ettner SL, et al. Trends in alternative medicines use in the United States, 1990-1997. JAMA 1998;280:156975.
9. Gyllenhaal C, Merritt SL, Peterson SD, Block KL, Gochenour T.
Efficacy and safety of herbal stimulants and sedatives in sleep disorders. Sleep Med Rev 2000;4:229-51.
10. Meoli AL, Rosen C, Kristo D, et al. Oral nonprescription treatment
for insomnia: An evaluation of products with limited evidence. J
Clin Sleep Med 2005;1:173-87.
11. Houghton PJ. The scientific basis for the reputed activity of valerian. J Pharm Pharmacol 1999;51:505-12.
12. Stevenson C, Ernst E. Valerian for insomnia : A systematic review
of randomized clinical trials. Sleep Med 2000;1:91-9.
1470

Valerian and Diphenhydramine for Treating Insomnia—Morin et al

13. Wong AHC, Smith M, Boon HS. Herbal remedies in psychiatric
practice. Arch Gen Psychiatry 1998;55:1033-44.
14. Hallam KT, Olver JS, McGrath C, Norman TR. Comparative cognitive and psychomotor effects of single doses of valeriana officianalis and triazolam in healthy volunteers. Hum Psychopharmacol
2003;18:619-25.
15. Balderer B, Borbély AA. Effect of valerian on human sleep. Psychopharmacology 1985;87:406-9.
16. Donath F, Quispe S, Diefenbach K, Maurer A, Fietze I, Roots I.
Critical evaluation of the effect of valerian extract on sleep structure
and sleep quality. Pharmacopsychiatry 2000;33:47-53.
17. Leathwood PD, Chauffard F, Heck E, Munoz-Box R. Aqueous extract of valerian root (Valeriana officinalis L) improves sleep quality
in man. Pharmacol Biochem Behav 1982;17:65-71.
18. Leathwood PD, Chauffard F. Aqueous extract of valerian reduces
latency to fall asleep in man. Planta Med 1985;51:144-8.
19. Schulz H, Stolz C, Muller J. The effect of valerian extract on sleep
polygraphy in poor sleepers: a pilot study. Pharmacopsychiatry
1994;27:147-51.
20. Vorbach EV, Gortelmayer R, Bruning J. Therapie voninsomnien:
wirksamkat und vertrliglichkeit eines Baldrian-preparates. Pharmackotherapie 1996 3:109-15.
21. Ziegler G, Ploch M, Miettinen-Baumann A, Collet W. Efficacy and
tolerability of valerian extract LI 156 compared with oxazepam
in the treatment of non-organic insomnia—a randomized, doubleblind, comparative clinical study. Eur J Med Res 2002;7:480-6.
22. Cerny A, Schmid K. Tolerability and efficacy of valerian/lemon
balm in healthy volunteers. Fitoterapia 1999;70:221-8.
23. Lindahl O, Lindwall L. Double-blind study of a valerian preparation. Pharmacol Biochem Behav 1989;32:1065-6.
24. Schmitz M, Jackel M. Vergleischsstudie zur untersuchung der
lebensqualitat von patienten mit exogenen schlafstorungen unter
therapie mit einem hopfen-baldrian-praparat und einem benzodiazepin-praparat (Comparative study investigating the quality of life in
patients with environmental sleep disorders during therapy with a
hops-valerian preparation and a benzodiazepine preparation). Wien
Med Wochenschr 1998;13:291-8.
25. Diaper A, Hindmarch I. A double-blind, placebo-controlled investigation of the effects of two doses of a valerian preparation on the
sleep, cognitive and psychomotor function of sleep-disturbed older
adults. Phytother Res 2004;18:831-6.
26. Schulz H, Jobert M, Hubner WD. The quantitative EEG as a screening instrument to identify sedative effects on single doses of plant
extracts in comparison with diazepam. Phytomedicine 1998;5:44958.
27. Müller CE, Schumacher B, Brattström A, Abourashed EA, Koetter
U. Interactions of valerian extracts and a fixed valerian-hops extract
combination with adenosine receptors. Life Sci 2002;71:1939-49.
28. Diagnostic and Statistical Manual of Mental Disorders DSM-IV.
Philadelphia: American Psychiatric Association;1994.
29. The International Classification of Sleep Disorders: Diagnostic and
Coding Manual. Rochester: American Sleep Disorders Association;
1990.
30. Rechtschaffen A, Kales A, eds. A Manual of Standardized Terminology, Techniques, and Scoring System for Sleep Stages of Human
Subjects. Los Angeles: Brain Information Service/ Brain Research
Institute, UCLA; 1968.
31. Bastien CH, Vallières A, Morin CM. Validation of the Insomnia Severity Index as a clinical outcome measure for insomnia research.
Sleep Med 2001;2: 297-307.
32. Morin CM, Colecchi CA, Stone J, Sood RK, Brink D. Behavioral and pharmacological therapies for late-life insomnia. JAMA
1999;281:991-9.
33. Smith S, Trinder J. Detecting insomnia: comparison of four selfreport measures of sleep in a young adult population. J Sleep Res
2001;10:229-35.
34. Beck AT, Steer RA, Brown GK. Manual for the Beck Depression
SLEEP, Vol. 28, No. 11, 2005

35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.

1471

Inventory – second edition (BDI-II). San Antonio: Psychological
Corporation, 1996.
Ware J, et al. The SF-36 Physical and Mental Health Summary
Scales: a User’s Manual. Boston: The Health Institute; 1994.
Stewart AL, Ware J. Measuring functioning and well-being: the
medical outcomes approach. Durham: Duke University Press;
1992.
Ware JK, Sherbourne CD. The MOS-36-items short form health
survey (SF-26): I. Conceptual framework and item selection. Medical Care 1992;30:473-83.
Edinger JD, Wohlgemuth WK, Radtke RA, Marsh GR, Quillian E.
Cognitive-behavioral therapy for the treatment of chronic primary
insomnia: a randomized controlled trial. JAMA 2001;285:1856-64.
WHO monographs on selected medicinal plants—Radix Valerianae
(Vol. 1). Geneva: World Health Organization; 1999.
Roth T, Roehrs T, Koshorek G, Sicklesteel, BA, Zorick F Sedative
effects of antihistamines. J Allergy Clin Immunol 1987;80:94-8.
Fussel A, Wolf A, Brattstrom A. Effect of a fixed valerian-hops extract combination on sleep polygraphy in patients with nonorganic
insomnia: a pilot study. Eur J Med Res 2000;5:385-90.
Vonderheid-Guth B, Todorova A, Brattstrom A, Dimpfel W. Pharmacodynamic effects of valerian and hops extract combination on
the quantitative-topographical EEG in healthy volunteers. Eur J
Med Res 2000;5:139-44.
Morin CM. Measuring outcomes in randomized clinical trials of
insomnia treatments. Sleep Med Rev. 2003;7:263-79.
Balter MB, Uhlenhuth EH. The beneficial and adverse effects of
hypnotics. J Clin Psychiatry 1991;52(suppl):1623.
Rickels K, Morris RJ, Newman H, Rosenfeld H, Schiller H, Weinstock R. Diphenhydramine in insomniac family practice patients: A
double-blind study. J Clin Pharmacol 1983;23:235-42.
Gillin JC, Spinweber CL, Johnson LC. Rebound insomnia: a critical
review. J Clin Psychopharmacol 1989;9:161-72.
Soldatos CR, Dikeos DG, Whitehead A. Tolerance and rebound insomnia with rapidly eliminated hypnotics: a meta-analysis of sleep
laboratory studies. Int Clin Psychopharmacol 1999;14:287-303.
Poyares DR, Guilleminault C, Ohayon MM, Tufik S. Can valerian
improve the sleep of insomniacs after benzodiazepine withdrawal?
Prog Neuropsychopharmacol Biol Psychiatry 2002;26:539-45.

Valerian and Diphenhydramine for Treating Insomnia—Morin et al

