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IMPORTANCE Despite evidence of efficacious psychological and pharmacologic therapies for
insomnia, there is little information about what first-line treatment should be and how best to
proceed when initial treatment fails.

OBJECTIVE To evaluate the comparative efficacy of 4 treatment sequences involving
psychological and medication therapies for insomnia and examine the moderating effect of
psychiatric disorders on insomnia outcomes.

DESIGN, SETTING, AND PARTICIPANTS In a sequential multiple-assignment randomized trial,
patients were assigned to first-stage therapy involving either behavioral therapy (BT; n = 104)
or zolpidem (zolpidem; n = 107), and patients who did not remit received a second treatment
involving either medication (zolpidem or trazodone) or psychological therapy (BT or cognitive
therapy [CT]). The study took place at Institut Universitaire en Santé Mentale de Québec,
Université Laval, Québec City, Québec, Canada, and at National Jewish Health, Denver,
Colorado, and enrollment of patients took place from August 2012 through July 2017.

MAIN OUTCOMES AND MEASURES The primary end points were the treatment response and
remission rates, defined by the Insomnia Severity Index total score.

RESULTS Patients included 211 adults (132 women; mean [SD] age, 45.6 [14.9] years) with a
chronic insomnia disorder, including 74 patients with a comorbid anxiety or mood disorder.
First-stage therapy with BT or zolpidem produced equivalent weighted percentages of
responders (BT, 45.5%; zolpidem, 49.7%; OR, 1.18; 95% CI, 0.60-2.33) and remitters (BT,
38.03%; zolpidem, 30.3%; OR, 1.41; 95% CI, 0.75-2.65). Second-stage therapy produced
significant increases in responders for the 2 conditions, starting with BT (BT to zolpidem,
40.6% to 62.7%; OR, 2.46; 95% CI, 1.14-5.30; BT to CT, 50.1% to 68.2%; OR, 2.09; 95% CI,
1.01-4.35) but no significant change following zolpidem treatment. Significant increase in
percentage of remitters was observed in 2 of 4 therapy sequences (BT to zolpidem, 38.1% to
55.9%; OR, 2.06; 95% CI, 1.04-4.11; zolpidem to trazodone, 31.4% to 49.4%; OR, 2.13; 95% CI,
0.91-5.00). Although response/remission rates were lower among patients with psychiatric
comorbidity, treatment sequences that involved BT followed by CT or zolpidem followed by
trazodone yielded better outcomes for patients with comorbid insomnia. Response and
remission rates were well sustained through the 12-month follow-up.

CONCLUSIONS AND RELEVANCE Behavioral therapy and zolpidem medication produced
equivalent response and remission rates. Adding a second treatment produced an added
value for those whose insomnia failed to remit with initial therapies.
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I nsomnia is a prevalent and often persistent condition1-3 that
carries significant burden for the individual and society.4-8

Treatment options include various classes of medications
(eg, benzodiazepine-receptor agonists and sedating antide-
pressants), psychological therapies (ie, cognitive behavioral
therapies [CBT]), and complementary and alternative thera-
pies (eg, acupuncture).9,10 Medication produces rapid relief and
is widely available, but there are concerns about potential ad-
verse effects (eg, daytime sedation) and risks of tolerance and
dependence. Furthermore, there are limited data document-
ing sustained benefits with prolonged use. In contrast, CBT has
minimal adverse effects, is preferred by many patients, and re-
sults in sustained sleep improvements. However, CBT is more
time consuming and has a slower action than medications. In
addition, CBT is not readily available despite efforts to in-
crease access and facilitate its implementation through abbre-
viated and digital programs.11 Evidence from meta-analyses
and practice guidelines indicates that CBT should be the first-
line therapy, whereas medications may be indicated when CBT
is not effective or not available.12-16

The few comparative studies of CBT and medications for
insomnia showed little difference in short-term outcomes but
superior longer-term outcomes with CBT.17-20 In contrast, a se-
quential treatment starting with combined CBT/medication fol-
lowed by an extended CBT while tapering medication proved
superior to continued long-term combined therapy or CBT pro-
vided without medication.21 These studies, while informa-
tive, are limited by their use of single-agent strategies and their
focus on patients with primary insomnia. Hence, these find-
ings provide limited guidance for deciding on optimal first-
stage therapy and for the more difficult patients with comor-
bid psychiatric illnesses. In addition, given that a substantial
proportion of patients have insomnia that fails to remit with
first-stage therapy, switching from 1 therapy to another on a
trial-error basis is common practice. To our knowledge, no
study has examined which first-stage treatment is optimal for
different insomnias with and without comorbidity and which
second-stage treatment offers the best added value for pa-
tients whose insomnia does not remit with psychological or
medication first-stage therapy.

This study evaluated the short-term and long-term out-
comes of 4 treatment sequences using psychological (behav-
ioral and cognitive) and pharmacologic therapies (zolpidem and
trazodone) for insomnia with and without comorbid psychi-
atric disorders. Research questions included (1) what the ini-
tial treatment should be, (2) whether there is an added value
to offering a second treatment to those who do not achieve re-
mission with initial therapy, and (3) whether there is a mod-
erating effect of psychiatric comorbidity on outcomes.

Methods
Study Design and Overview
This was a single-blinded, randomized clinical trial con-
ducted at 2 sites: Institut Universitaire en Santé Mentale de Qué-
bec, Université Laval, Québec City, Québec, Canada, and at Na-
tional Jewish Health, Denver, Colorado. Local ethics

committees approved the protocol, and all participants pro-
vided written informed consent. Enrollment of patients took
place from August 2012 through July 2017. A complete de-
scription of the study protocol is available elsewhere and in
Supplement 1.22

There were 2 treatment stages and 2 treatment arms (psy-
chological therapy: behavior therapy [BT] and cognitive
therapy [CT]; and medication: zolpidem and trazodone for each
stage, leading to 4 treatment sequences) (Figure 1). Partici-
pants meeting criteria (N = 211) were randomly assigned in a
1:1 ratio to BT (n = 107) or zolpidem (n = 104), stratified by sex,
age (<55 years vs ≥55 years), and presence of a comorbid psy-
chiatric disorder. The first randomization was based on a strati-
fied (site, sex, and age) computer-generated (SAS PROC PLAN;
SAS Institute Inc) list of numbers for participants’ allocation.
After the initial 6-week therapy, patients in remission were fol-
lowed up for the next 12 months receiving maintenance
therapy, while nonremitters were randomized (stratified by first
randomization and comorbidity) to a second-stage psycho-
logical (BT or CT) or drug therapy (zolpidem or trazodone).
Measurements were taken at baseline, end of first-stage and
second-stage therapies (ie, weeks 6 and 12), and at 3-month,
6-month, and 12-month follow-ups.

Participants
A total of 211 adults meeting criteria for an insomnia disorder
were recruited from the community through media advertise-
ments and from outpatient clinics. Selection criteria and as-
sessment instruments are described in the eMethods in
Supplement 2.

Outcome Measures
The primary study end points were the percentages of indi-
viduals achieving a treatment response or remission from in-
somnia, using total scores from the Insomnia Severity Index
(ISI).23,24 The ISI was completed at baseline, weekly through-
out treatment, and at each follow-up. Response was defined
at each assessment as a reduction of 8 points or more on the
ISI compared with baseline score. Remission was defined at
each assessment as an ISI score less than 8. Secondary out-
comes were derived from sleep diaries.

Key Points
Questions What should be first-line treatment in the
management of insomnia disorder, and is there an added value to
providing a second treatment for those who fail initial therapy?

Findings In a randomized clinical trial of 211 adults with insomnia
disorder, first-stage treatment involving behavior therapy or
zolpidem medication produced similar response and remission
rates. Adding a second-stage therapy significantly increased the
percentage of responders and remitters among patients treated
initially with behavior therapy but not among those treated initially
with medication.

Meaning Sequential treatments involving cognitive behavioral
therapy and medication are an effective strategy for insomnia
management.
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Treatments
Cognitive Behavioral Therapy
First-stage psychological therapy consisted of BT, which in-
cluded sleep restriction25 and stimulus control procedures.26

Although full CBT is the treatment of choice, we used only its
core behavioral elements as first-stage therapy because it di-
rectly targets behavioral factors that exacerbate insomnia and
because it is briefer and easier to deliver and transfer to clini-
cal settings.

Second-stage psychological treatment consisted of CT,
which focuses on sleep- and mood-disruptive cognitions (ie,
thoughts and beliefs) that exacerbate the vicious cycle of in-
somnia, such as misconceptions about sleep needs, per-
ceived consequences, and worries about sleep loss.27,28 We
chose CT as second-stage therapy because it requires more time
and training to implement than BT and may not be essential
for all patients. Yet, because of its unique features in target-
ing perpetuating mechanisms (eg, worries) shared with some
comorbid psychiatric disorders (eg, anxiety and depression)29

and not addressed by BT, the addition of CT as second-stage
therapy provided an opportunity to evaluate its unique con-
tribution to outcomes among patients with comorbid psychi-
atric disorders.

Medication
The first-stage medication treatment involved zolpidem, sub-
lingual, 5 mg to 10 mg, taken nightly at bedtime. zolpidempi-
dem was selected as a first-stage therapy because of its docu-
mented efficacy and because it is among the most prescribed
medications for insomnia.14,30-32 All participants started with
an initial dose of 5 mg, which was titrated up to 10 mg based
on therapeutic response, adverse effects, and patient’s age and
sex (per US Food and Drug Administration recommenda-

tions, dosage was limited to 5 mg in women). The clinician pro-
vided support during medication consultation visits, but no
behavioral or cognitive intervention was allowed. Medica-
tions were dispensed by the pharmacy at each site.

The second-stage pharmacotherapy consisted of trazo-
done (50-150 mg) taken 30 minutes before bedtime. We chose
trazodone because it is among the most commonly pre-
scribed medications for insomnia (off-label).33,34 It has a dif-
ferent mechanism of action than benzodiazepine receptor ago-
nists and has shown efficacy for insomnia cooccurring with
major depression.35,36

Additional information about treatment implementation
and monitoring of compliance is provided in the eMethods in
Supplement 2.

Statistical Analyses
To evaluate each treatment sequence while taking into
account the nature of the sequential multiple assignment
randomized trial design (ie, 2 randomizations, where the
second is conditional on the response to the first), the ana-
lytic strategy was based on Nahum-Shani recommendations
(2012).37 Percentages of response/remission according to 4
treatment sequences and 5 times (assessment after first-
stage treatment [post1] to follow-up at 12 months) were ana-
lyzed using a weighted logistic (binary outcome) general-
ized estimating equations model.38 Strata variables (site,
age, sex, and comorbidity status) and baseline ISI were
included as covariates.39 A priori contrasts within the
weighted logistic generalized estimating equations models
were used to test significance for comparisons between and
within sequences.

Power analyses were computed for weighted general-
ized estimating equations models40 using standard power

Figure 1. CONSORT Patient Flowchart

337 Assessed for eligibility

126 Excluded
93 Not meeting inclusion criteria
15 Declined to participate
15 Declined to participate

211 Randomized

54 Randomized

104 Behavioral therapy
88 Completed treatment
16 Did not complete treatment

27 Zolpidem
17 Completed

treatment
10 Did not complete

treatment

27 Cognitive therapy
25 Completed

treatment
2 Did not complete

treatment

36 Remission

54 Randomized

107 Zolpidem medication
80 Completed treatment
27 Did not complete treatment

27 Behavioral therapy
21 Completed

treatment
6 Did not complete

treatment

27 Trazodone medication
15 Completed

treatment
12 Did not complete

treatment

29 Remission

The 54 patients randomized to
second-stage therapy included all
patients not in remission after
first-stage therapy who accepted
second randomization and a few
patients who did not complete
first-stage treatment according to
study protocol but were available for
second treatment.
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settings (2-tailed 5% α; 80% power) and estimates from pre-
vious studies (10% attrition rate and 30%-45% remission
rate). Because effect size estimates were not available for
sequential therapies, sensitivity analyses were preferred.
Sample size for expected differences for the primary
hypotheses was estimated at 224 participants for first-stage
r a n d o m i z a t i o n
(additional information on statistical and power analyses is
available in the study protocol in Supplement 1).22

Results
Patients
Patients were 211 adults (132 women; mean [SD] age, 45.6 [14.9]
years) meeting criteria for insomnia disorder (mean duration,
13.2 years). Seventy-four patients (35%) had a comorbid psy-
chiatric disorder (eg, anxiety and depression), and 137 (68%)
presented with at least 1 comorbid medical disorder (eg, hy-
pertension) (Table 1).

Of the 211 randomized patients, 43 did not complete
first-stage therapy, including 15.3% in BT (16 of 104) and
25.2% (27 of 107) in the zolpidem condition (χ 2

1, 2.03;
P = .15). Of the unremitted and available participants after
stage 1 therapy, 108 participants accepted randomization to

second-stage treatment (27 per condition). Of those, 30 par-
ticipants (27.8%) did not complete second-stage treatment
(BT+zolpidem, 10; BT+CT, 2; zolpidem+BT, 6; and
zolpidem+trazodone, 12). Cumulative attrition was signifi-
cantly higher for the 2 treatment sequences starting with
zolpidem treatment relative to those starting with BT (χ 2

3,

10.96; P = .01).

Treatment Response and Remission
Response Rates
Percentages of responders (adjusted means and standard er-
rors) by conditions and assessments are shown in Figure 2. Af-
ter controlling for weighted covariates and missing data, both
first-stage therapies produced similar percentages of respond-
ers (BT, 45.5%; zolpidem, 49.7%; OR, 1.18; 95% CI, 0.60-
2.33). For patients whose insomnia did not remit with first-
stage therapy, significant increases in responders were
observed with second-stage therapy for the BT+zolpidem se-
quence (from 40.6% to 62.7%; OR, 2.46;95% CI, 1.14-5.30) and
the BT+CT sequence (from 50.6% to 68.2%; OR, 2.09; 95% CI,
1.01-4.35). Conversely, no significant change was observed in
response rates for the zolpidem+BT condition (52.9%-47.9%;
P = .59) and the zolpidem+trazodone condition (46.4%-
55.7%; P = .44). Overall comparisons of cumulative response
rates across all 4 sequences after second-stage therapy (post2)

Table 1. Sociodemographic and Clinical Characteristics of Participants

Characteristic

No (%)
Behavioral therapy
(n = 104)

Zolpidempidem
(n = 107)

Total sample
(n = 211)

Study site

Université Laval, Québec 59 (57) 62 (58) 121 (57)

National Jewish Health, Denver 45 (43) 45 (42) 90 (43)

Age, mean (SD), y 45.9 (14.4) 45.4 (15.5) 45.6 (14.9)

Sex

Female 64 (62) 68 (64) 132 (63)

Male 40 (39) 39 (36) 79 (37)

Race/ethnicity

White 92 (88) 90 (84) 182 (86)

Black 6 (6) 8 (8) 14 (7)

Other 2 (2) 2 (2) 4 (2)

Hispanic 4 (4) 7 (7) 11 (5)

Education, mean (SD), y 16.3 (2.6) 16.0 (3.8) 16.1 (3.3)

Occupation

Employed

Full time 53 (52) 57 (53) 110 (52)

Part time 11 (11) 25 (23) 36 (17)

Student 6 (6) 4 (4) 10 (5)

Unemployed 13 (13) 4 (4) 17 (8)

Retired 20 (19) 17 (16) 37 (18)

Duration of insomnia, mean (SD), y 13.9 (12.3) 12.5 (12.6) 13.2 (12.5)

Psychiatric comorbidity 36 (35) 38 (36) 74 (35)

Medical comorbidity 66 (67) 71 (69) 137 (68)

Use of sleep-promoting prescribed
medication in the last year

25 (26) 24 (23) 49 (25)

Use of psychotropic medication
at baseline (other than sleep-promoting)

18 (18) 17 (16) 35 (17)
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failed to reach significance, although percentages of respond-
ers tended to be higher for the 2 sequences starting with BT
(BT+zolpidem, 62.7%; BT+CT, 68.2%) than those starting with
zolpidem (zolpidem+BT, 47.9%; zolpidem+trazodone, 55.7%;
OR, 1.76; 95% CI, 0.85-3.65). The largest difference was be-
tween BT+CT and zolpidem+BT (OR, 2.33; 95% CI, 1.10-5.52).

Remission Rates
Percentages of patients in remission according to conditions
and assessments are displayed in Figure 3. At post1, there was
no significant difference in percentage of remitters between
BT (38.0%) and zolpidem (30.3%), after controlling for covar-

iates and missing data (OR, 1.41; 95% CI, 0.75-2.65). However,
the addition of second-stage therapy produced significant in-
creases of remitters in the BT+zolpidem condition (from 38.1%
to 55.9%; OR, 2.06; 95% CI, 1.04-4.11) and a nonsignificant in-
crease in the zolpidem+trazodone condition (from 31.4% to
49.4%; OR, 2.13; 95% CI, 0.91-5.00). Small but nonsignificant
increases were observed in the BT+CT condition (38.0% to
45.2%; P = .33) and the ZOL+BT condition (29.2% to 36.2%;
P = .41). There were no significant overall differences in cu-
mulative remission rates at post2 (BT+zolpidem, 55.9%; BT+CT,
45.2%; zolpidem+BT, 36.2%; zolpidem+trazodone, 49.4%;
P = .39).

Figure 2. Response and Remission Rates After Stage 1 and Stage 2 Therapies
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Figure 3. Response and Remission Rates According to Condition and Assessment
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Follow-up Assessments
Improvements achieved at the end of first-stage and second-
stage therapies were well sustained over time (Figure 3A and
B). The percentages of responders remained stable from post2
to 12-month follow-ups for the BT+CT (post2, 68.2%; 3-month
follow-up, 66.6%; 6-month follow-up, 69.9%; and 12-month
follow-up, 71.4%; time effect P = .96) and zolpidem+trazodone
sequences (55.7%, 61.8%, 60.3%, and 67.4%, respectively;
P = .73). Further increases of response rates were observed for
the other 2 sequences, BT+zolpidem (62.7%, 55.8%, 59.8%, and
75.4%; P = .07) and zolpidem+BT (47.9%, 64.2%, 69.1%, and
65.0%; P = .04). Remission in 3 sequences remained stable
through follow-ups for BT+CT (45.2%, 49.1%, 44.8%, and
55.5%; P = .40), zolpidem+BT (36.2%, 53.8%, 57.3%, and 51.1%;
P = .35), and zolpidem+trazodone (49.4%, 56.2%, 56.1%, and
49.7%; P = .82). Between-group comparisons of responder and
remitter rates were nonsignificant at each follow-up.

Effect of Psychiatric Comorbidity on Treatment Outcome
The moderating role of psychiatric comorbidity on response/
remission rates was investigated by adding a comorbidity × con-
dition × assessment interaction. Simple effects were exam-
ined to compare response and remission rates according to
comorbidity status for each treatment sequence. At post1, there
was a nonsignificant higher response among patients with-
out comorbidity relative to those with comorbidity (53.9% vs
36.4%; OR, 2.04; 95% CI, 0.96-4.35). This trend was present
for both patients treated with BT (52.1% vs 34.3%; OR, 2.09;
95% CI, 0.75-5.83) and zolpidem (55.6% vs 38.5%; OR, 2.00;
95% CI, 0.70-5.70). At post2, the inverse result was found as
patients with comorbidity showed a significantly higher re-
sponse rate than those without comorbidity (74.2% vs 53.6%;
OR, 2.48; 95% CI, 1.01-6.22). This result was best explained by
the simple main effects showing that patients with psychiat-
ric comorbidity and receiving a treatment sequence that in-
volved 2 therapies within the same modality (ie, 2 psychologi-
cal or 2 medication treatments) did best overall. Hence,
patients with psychiatric comorbidity who received BT+CT
(58.3% vs 85.3%; OR, 27.02; 95% CI, 2.24-322.6) or
zolpidem+trazodone (40.0% vs 77.5%; OR, 4.80; 95% CI, 0.66-
35.0) had higher response rates than patients who switched
treatment (ie, BT to zolpidem or zolpidem to BT).

With regard to remission at post1, there were also higher
overall remission rates among patients without comorbidity,
regardless of treatment (41.6% vs 19.7%; OR, 2.90; 95% CI, 1.34-
6.26). Higher remission rates were observed in BT (44.2% vs
26.2%, although it did not reach significance; OR, 2.24; 95%
CI, 0.83-6.01), and in zolpidem (39.01% vs 14.5%; OR, 3.77; 95%
CI, 1.21-11.69). At post2, similar remission rates were ob-
served in patients with or without comorbidity (47.1% vs 45.6%;
P = .89). Consistent with the response rates, within the sub-
group of patients with comorbidity, those who received 2 treat-
ments within the same modality (ie, 2 psychological or 2 medi-
cation treatments) had slightly higher remission rates, albeit
nonsignificant, relative to those who switched modality: BT+CT
(51.50% vs 42.50%) or zolpidem+trazodone (61.41% vs 39.81%),
BT+zolpidem (62.61% vs 42.58%), and zolpidem+BT (37.50%
vs 33.25%) (eResults and eFigure in Supplement 2).

Sleep Diary Data
Table 2 shows adjusted means and standard errors for sleep/
wake variables derived from the patients’ electronic daily dia-
ries. Both first-stage therapies produced significant reduc-
tion of sleep onset latency (SOL) and time awake after
sleep onset (WASO), with significantly larger effects for BT rela-
tive to zolpidem (−21.1 vs −11.7 for SOL; P = .04, Cohen d= 0.37;
and −33.0 vs −16.6; P = .01; d= 0.53 for WASO). A further WASO
reduction was observed at post2 in the zolpidem+BT se-
quence (mean [SE], −10.5 [5.7]; P = .05; d = 0.34), while a sig-
nificant increase was observed in the BT+CT condition (9.1
[4.3]; P = .03; d= 0.30). No additional changes observed in the
other conditions. Comparisons of the 4 sequences at post2
failed to yield significant group differences for either SOL or
WASO.

Significant increase in total sleep time was made with first-
stage zolpidem therapy (mean [SE], 33.1 [11.7] minutes;
P = .005; d= 0.44), but not BT (10.6 [5.9] minutes; P = .07;
d= 0.14), and the group difference was not significant (P = .09;
d= 0.30). At post2, the largest cumulative increase, although
not significant, was observed in the zolpidem+trazodone con-
dition (38.6 minutes; d= 0.51). Comparison of all 4 sequences
at post2 yielded a significant overall effect for total sleep time
(χ2

3 = 9.13; P = .03), with the zolpidem+trazodone sleeping lon-
ger (431.5 minutes) than any of the other 3 conditions
(BT+zolpidem, 356.3 minutes; BT+CT, 371.4 minutes; and
zolpidem+BT, 390.4 minutes).

Significant gains in sleep efficiency were made with both
first-stage therapy and were higher for BT (mean [SE], 12.5%
[1.1%]; P < .001; d= 1.09) relative to zolpidem (5.8% [1.8%],
P = .001; d= 0.51). At post2, the largest cumulative increase was
in the zolpidem+BT condition (5.9 minutes; P = .02; d= 0.52);
no change was observed in the other sequences. Comparison
of the 4 sequences at post2 failed to reach significance.

Sleep onset latency and WASO improvements achieved
with treatment were well sustained throughout follow-ups for
all sequences, with means remaining at less than or near the
30-minute cut point typically used to define insomnia (Table 2).
For total sleep time, both conditions starting with BT showed
significant improvements at follow-ups (mean, 356.3 at post2
vs 414.9 minutes at 12-month follow-up for BT+zolpidem;
P < .001; and mean, 371.4 vs 407.4 for BT+CT; P = .02), while
results remained stable for zolpidem+BT (mean, 390.4 vs
408.0; P = .46) and ZOL+trazodone (mean, 431.5 vs 448.1;
P = .56). There were significant group differences at each fol-
low-up, with patients in zolpidem+trazodone sleeping signifi-
cantly longer (from 40 minutes to nearly 1 hour) than pa-
tients in the other 3 conditions (Table 2). For sleep efficiency,
only the BT+zolpidem sequence showed a significant in-
crease, from 81.5% at post2 to 85.7% at 12-month follow-up
(P = .04). No group differences were obtained at follow-ups.

Discussion
The findings show that first-stage treatment with BT or zolpi-
dem yielded equivalent and relatively modest outcomes, while
the addition of a second-stage therapy produced a significant
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value added in enhancing overall rates of response and remis-
sion. Of all 4 treatment sequences tested in this trial, the best
sequences were those that used BT as initial treatment, fol-
lowed by either CT or zolpidem. These findings are consis-
tent with practice guidelines of several professional organi-
zations that CBT should be the first-line treatment for the
management of insomnia.12,14

The presence of psychiatric comorbidity was associated
with less favorable outcome during initial therapy, but within
the subgroup of patients with comorbid psychiatric disor-
ders, response and remission rates were higher for patients who
received either CT or trazodone as second-stage treatment.
Thus, patients who received 2 treatments within the same mo-
dality (ie, 2 psychological or 2 medication treatments) had
slightly better outcomes than those who switched modality.
Unlike BT and zolpidem, which specifically focus on sleep/
insomnia symptoms, CT and trazodone have a broader spec-
trum of action by targeting psychological/mood symptoms;
granted, the trazodone dosage used in our study was prob-
ably subclinical to expect a direct effect on mood. Nonethe-
less, the implication of these findings is that treatment se-

quence for patients with comorbid insomnia and psychiatric
disorders should incorporate a therapeutic component that also
addresses psychological/mood disturbances. This is an impor-
tant finding given the high prevalence of psychiatric comor-
bidity, particularly depression and anxiety, among individu-
als with insomnia.4 This finding is also in line with emerging
evidence from the transdiagnostic literature suggesting that
some key psychological constructs (eg, worries) play a con-
tributory role across different psychiatric/sleep disorders.41,42

Secondary end points derived from sleep diaries showed that
behavioral and cognitive therapies were effective in reducing
sleep latency and time awake after sleep onset as well increas-
ing sleep efficiency, whereas medications had their strongest ef-
fect by increasing TST. This benefit of sleeping longer was par-
ticularly noticeable for the treatment sequence involving
zolpidem followed by trazodone. Given the emerging literature
on insomnia phenotypes and the higher risk for cardiovascular
morbidity among individuals with insomnia and short sleep du-
rations, such findings could guide the development of person-
alized therapies for insomnia management. It is also notewor-
thy that treatment benefits (eg, reduced insomnia severity and

Table 2. Estimated Means (SE) and Significance of Temporal Changes for Sleep Diary Data

Stage1

Mean (SE)

Stage 2

Mean (SE)

Pretreatment (a) Posttreatment 1 (b) Change (b-a) P value Posttreatment 2 (c)
Change
(c-b) P value

Follow-up

3 mo 6 mo 12 mo
Sleep onset latency, min

BT 42.2 (3.6) 21.1 (1.8) −21.1 (3.2) <.001

BT+ZOL 20.3 (1.9) −1.5
(2.6)

.56 22.0
(3.0)

23.6
(3.2)

21.7
(3.2)

BT+CT 18.7 (2.5) −1.6
(2.6)

.53 19.3
(1.8)

20.5
(2.4)

18.4
(2.1)

ZOL 41.6 (4.1) 29.9 (3.8) −11.7 (3.5) <.001

ZOL+BT 22.3 (4.1) −8.4
(4.5)

.06 17.0
(2.6)

16.3
(2.4)

16.2
(2.0)

ZOL+
trazodone

17.6 (4.5) −11.5
(6.4)

.07 18.5
(3.0)

21.0
(3.3)

21.2
(3.3)

Wake after sleep onset, min

BT 60.6 (3.9) 27.6 (2.1) −33.0 (3.6) <.001

BT+ZOL 31.2 (5.3) 6.2
(5.2)

.23 26.5
(3.7)

26.2
(3.2)

25.5
(3.2)

BT+CT 39.3 (4.5) 9.1
(4.3)

.03 34.4
(3.9)

30.6
(3.7)

30.5
(3.7)

ZOL 59.4 (3.8) 42.8 (5.1) −16.6 (5.5) .003

ZOL+BT 31.2 (5.3) −10.5
(5.7)

.06 29.7
(4.8)

28.9
(4.8)

32.7
(8.0)

ZOL+
trazodone

32.0 (8.1) −11.9
(9.8)

.22 20.9
(3.5)

22.0
(4.4)

19.2
(3.7)

Total sleep time, min

BT 360.4 (8.6) 370.9 (7.5) 10.6 (5.9) .07

BT+ZOL 356.3 (16.1) −9.6
(13.5)

.48 398.4
(8.6)

404.7
(9.3)

414.9
(7.4)

BT+CT 371.4 (14.0) −4.7
(9.9)

.64 400.8
(9.4)

401.0
(11.1)

407.4
(11.8)

ZOL 357.6 (9.6) 390.7 (12.2) 33.1 (11.7) .005

ZOL+BT 390.4 (16.7) 1.9
(17.0)

.91 411.6
(12.1)

413.7
(11.1)

408.0
(11.7)

ZOL+
trazodone

431.5 (19.8) 38.6
(23.6)

.10 455.7
(8.3)

451.5
(12.4)

448.1
(10.1)

Sleep efficiency, %

BT 71.3 (1.4) 83.7 (0.9) 12.5 (1.1) <.001

BT+ZOL 81.5 (1.9) −2.1
(2.1)

.32 83.9
(1.3)

84.5
(1.4)

85.7
(1.4)

BT+CT 81.8 (1.9) −2.1
(1.5)

.14 84.2
(1.3)

81.9
(1.4)

85.4
(1.2)

ZOL 71.8 (1.4) 77.6 (2.2) 5.8 (1.8) .001

ZOL+BT 83.2 (1.9) 5.9
(2.6)

.02 84.4
(1.8)

85.2
(1.6)

85.0
(1.8)

ZOL+
trazodone

84.5 (3.0) 6.6
(4.1)

.11 87.3
(1.3)

87.0
(1.4)

88.1
(1.2)

Abbreviations: BT, behavior therapy; CT, cognitive therapy; ZOL, zolpidem.
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improved sleep continuity and duration) were well maintained
at follow-ups in all 4 treatment sequences. While long-term ben-
efits of CBT are well documented,17,21 such long-term outcome
with medication therapies is relatively novel.

Limitations
Two important methodologic limitations, such as the lack of
a control group and the small sample sizes for each treatment
sequence, may have reduced the power to detect more sig-
nificant differences among the groups. In addition, even with
cumulative response rates of 65% to 70%, such outcomes are
far from optimal and leave room for more effective therapies.

Conclusions

In summary, this study documented the benefits of 4 treat-
ment sequences involving psychological and medication thera-
pies for insomnia disorder. Additional studies are needed to
validate best treatment algorithms for insomnia disorder, and
rather than randomizing patients to treatment options, per-
haps a more effective strategy would involve a personalized
approach matching patients with their preferred treatment,
while also taking into account their insomnia phenotypes
(ie, presence of hyperarousal and TST).
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