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Abstract

Background: Insomnia and emotional disorders share common factors that underlie and perpetuate these disorders. The Unified
Protocol (UP) for transdiagnostic treatment of emotional disorders is a new treatment approach designed to target core processes
of emotional disorders.
Objectives: The present study examined the effects of UP on behavioral inhibition/behavioral activation, anxiety sensitivity, and
emotion dysregulation as transdiagnostic factors, as well as cognition and behaviors specific to insomnia, in a small sample of
patients (N = 6) with comorbid insomnia and emotional disorders.
Methods: A multiple-baseline across subjects single-case experimental design with a 3-month follow-up was used. Participants
were allocated to 2, 4, and 6 baseline periods and then received 14 weekly individual sessions of UP. The outcome measures were
Behavioral Inhibition/Behavioral Activation Scales (BIS/BAS), Anxiety Sensitivity Index-3 (ASI-3), Difficulties in Emotion Regulation
Scale (DERS), Dysfunctional Beliefs and Attitudes about Sleep Scale-10 (DBAS-10), and Sleep-Related Behaviors Questionnaire (SRBQ).
Data were analyzed using visual inspection, mixed model analysis, and reliable change index (RCI).
Results: Mixed model analysis showed significant changes in BIS/BAS, ASI-3, DERS, DBAS-10, and SRBQ from pre-treatment to post-
treatment. Most participants achieved a reliable change in BIS, ASI-3, DERS, DBAS-10, and SRBQ at a 3-month follow-up.
Conclusions: This preliminary study provides empirical evidence on the utility of UP for reducing common vulnerability and sleep-
specific factors in chronic insomnia comorbid with emotional disorders. Further research is needed to test these findings in ran-
domized controlled studies.
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1. Background

Insomnia, as a syndrome or symptom, is a widespread
and persistent problem (1). People with insomnia experi-
ence a wide range of problems such as fatigue, irritability,
difficulties in memorization and concentration, impair-
ment of daily functions, and reduced quality of life (2).

Comorbidity of psychiatric disorders is a rule rather
than an exception (3). It is estimated that insomnia is co-
morbid with other psychiatric disorders in 41 - 53% of cases
(4). Depression and anxiety are among the most common
psychiatric disorders that accompany insomnia (5, 6). It
seems that there is a bilateral relationship between insom-

nia and these emotional disorders to an extent that in-
somnia contributes to depressive and anxiety symptoms
and these symptoms can lead to sleep disturbances, too
(7). Conceptual similarities between the new models of in-
somnia and emotional disorders indicate that the key con-
tributing factors in insomnia are similar to the proposed
cognitive and behavioral factors in emotional disorders
(8).

Anxiety sensitivity (AS) or faulty belief about the dan-
gers of anxious sensations (9) is a common factor in emo-
tional disorders and insomnia. Research indicates that AS
is a risk factor for anxiety (10) and depression (11). In addi-
tion, AS mediates the relationship between sleep anticipa-
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tory anxiety and sleep onset latency (12). Thus, AS may be
a common factor accounting for the comorbidity of emo-
tional disorders and insomnia (8).

Emotion dysregulation is another common factor that
seems to play a role in both emotional disorders and in-
somnia. Results of a meta-analysis showed that anxiety and
depression are associated with increased use of avoidance,
suppression, and rumination and reduced use of problem-
solving (13). Reliance on maladaptive emotion regulation
strategies such as rumination and worry can lead to sleep
disturbance, too (14).

Temperament is another factor predisposes individu-
als to emotional disorders and insomnia. Two dimensions
of temperament, i.e. behavioral inhibition and behavioral
activation, play a significant role in the development and
maintenance of depression and anxiety disorders (15). Re-
search has shown that insomnia, like emotional disorders,
is associated with some dimensions of temperament. The
severity of insomnia has a positive relationship with harm
avoidance and self-transcendence, and a negative relation-
ship with novelty seeking, rewards dependence, and coop-
erativeness (16). In addition to these transdiagnostic fac-
tors, maladaptive cognitions and behaviors specific to in-
somnia are related to the severity of insomnia in samples
with comorbid insomnia and emotional disorders (8).

Non-transdiagnostic evidence-based treatments target
only one disorder at a time, while the majority of people
who seek psychological treatments have many comorbid
disorders (17). In the cases where clinicians need to make a
decision about various comorbid disorders, targeting un-
derlying or common factors may simplify treatment offer-
ing and reduce the complexity of clinical decision making
(17).

The majority of previous research studies on patients
with both insomnia and emotional problems have only fo-
cused on one problem. Cognitive behavioral therapy for In-
somnia (CBT-I) is the first therapeutic option for primary
insomnia (18). However, 20 to 30% of patients with insom-
nia do not respond to CBT-I (19). The findings of a meta-
analysis have shown that CBT-I has moderate effects on
anxiety in patients suffering from insomnia with or with-
out anxiety disorder (20). Another meta-analysis has indi-
cated that cognitive behavioral therapy for anxiety disor-
ders have moderate effects on sleep problems (21). Thus, it
seems that targeting one disorder has only a moderate ef-
fect on another disorder. Moreover, it is determined that
high levels of depressive symptoms at baseline are associ-
ated with early dropouts in CBT-I (22).

Transdiagnostic treatments apply similar underlying
therapeutic principles across mental disorders (23). Uni-
fied Protocol (UP) is a transdiagnostic treatment de-
rived from key principles of evidenced-based cognitive-

behavioral treatments, as well as advances in the emotion
regulation field (24). Most studies that have thus far inves-
tigated the efficacy of UP have been limited to emotional
disorders. The results of these studies support the efficacy
of UP in the treatment of emotional disorders in Iran and
other countries (25-28). However, no study has examined
its efficacy in patients with chronic insomnia comorbid
with emotional disorders.

2. Objectives

The current study aimed to contribute to the litera-
ture by investigating the effects of UP, which was originally
designed to be used across mood and anxiety disorders
and possibly somatoform and dissociative disorders (25)
in a sample with comorbid insomnia and emotional dis-
orders. Thus, based on the high co-occurrence rate of in-
somnia and emotional disorders and common contribut-
ing factors in both disorders, the present study aimed to
test the effects of UP on transdiagnostic and specific fac-
tors in patients with comorbid insomnia and emotional
disorders using a multiple baseline experimental design.
It was expected that the treatment through UP targeting
both problems in sessions would result in the reduction
of anxiety sensitivity, behavioral inhibition, emotion dys-
regulation, and improvement of behavioral activation and
specific sleep-related cognitive and behavioral factors.

3. Materials and Methods

3.1. Participants

Six Iranian subjects with chronic insomnia disorder co-
morbid with emotional disorders who were referred to the
Danesh sleep disorders clinic in Tehran participated in this
study. Eligibility criteria for the study included an age re-
quirement of 18 years or older, fluency in Persian, having
at least completed high school education, a diagnosis of
chronic insomnia disorder according to the DSM-IV-TR cri-
teria, meeting research diagnostic criteria (29) and quan-
titative criteria for insomnia (30), diagnosis of an anxiety
or depressive disorder or both of them according to Struc-
tured Clinical Interview for DSM-IV Disorders-I (SCID-I), sta-
ble medication use for 6 month prior to the study and
not starting, stopping or changing medication during the
baseline or treatment phase. Exclusion criteria included
a current or recent history of substance abuse or depen-
dence, presence of psychotic disorder or bipolar disorder,
presence of another sleep disorder, past history of CBT for
at least 8 weeks without any improvement in symptoms,
being implicated in any concurrent psychological treat-
ments, experiencing active suicidal ideation, presence of
any major medical disease or disability.
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Of the 8 subjects who enrolled to participate in the
study, 6 subjects attended in all treatment sessions. One
subject stopped the study at session two of the baseline
phase and one subject at the first session of the treatment
phase. Socio-demographic and clinical characteristics of
the study population are presented in Table 1.

3.2. Design

A multiple-baseline across subjects single-case experi-
mental design with a 3-month follow-up was applied (31).
Subjects were assigned to three baseline periods includ-
ing two, four, and six-week durations. During this period,
no treatment was provided. Following the baseline phase,
UP was conducted on a weekly basis and the participants
were asked to complete all questionnaires at the end of
each week. All subjects participated in 14 sessions of UP.
On termination of the treatment, the subjects were fol-
lowed up for 3 months in order to evaluate the mainte-
nance of treatment gains. No further treatment was ad-
ministered during the follow-up phase. In order to iden-
tify changes in study measures, visual inspection method,
which is a common method in single-case experimental
designs, was applied (31). This method was used for all par-
ticipants with common factors related measures. During
modules, which spanned over one week, scores were av-
eraged over those modules. In addition, data were ana-
lyzed using a mixed model analysis to investigate whether
the intervention works as compared with the baseline pe-
riod (32). This method can provide information about dif-
ferences in within-subject symptom changes between two
distinct phases. The parameter b2 is the rate of change at
the baseline and the parameter b3 is the difference in the
rate of changes between baseline and treatment. More-
over, reliable change index (RCI) (33) was utilized to de-
termine whether the magnitude of changes for a specific
client is statistically reliable and is greater than the differ-
ence that could be attributed to the random measurement
error alone.

3.3. Procedure

Data for this study were derived from a preliminary
study investigating the effects of UP on insomnia, as well
as emotional symptoms with the current sample. Subjects
were recruited from different psychiatric and psychologi-
cal centers in Tehran. Each subject who had volunteered to
participate in the study completed a brief screening tele-
phone interview to ascertain the presence of primary in-
clusion criteria for the study. Individuals who were not
excluded during this primary screening were visited by a
sleep clinician to rule out other sleep disorders. Then, el-
igible subjects were visited by a trained doctoral student

during which detailed information about the study was
given to them and they were asked to complete a form
about medical and demographic information. Then, they
underwent SCID-I and completed the Global Sleep assess-
ment questionnaire (GASQ). After this stage, potential pa-
tients were asked to complete an informed consent form
to participate in the study. They were also provided with a
sleep diary to complete during two future weeks. After two
weeks, sleep diary data were reviewed to verify the pres-
ence of quantitative and research diagnostic criteria for in-
somnia. Individuals, who passed this stage, were assigned
to 2-, 4- and 6-week baseline periods. After termination of
the baseline phase, the subjects underwent UP on a weekly
basis. Post-treatment evaluation included the completion
of 2 weeks of sleep diary and all battery questionnaires. The
study was approved by the Ethics committee of Iran Uni-
versity of Medical Sciences (IR.IUMS.rec.1394.2295162793).

3.4. Treatment

Treatment consisted of 14 face-to-face individual ther-
apy sessions. All therapy sessions were delivered according
to the UP published manual (34). The main therapist (the
first author) was a Ph.D. student with more than 5 years of
experience in CBT protocols. In every session, the authors
tried to use the concepts of UP with regard to both insom-
nia and emotional disorders. Adapting UP concepts for in-
somnia was according to a chapter regarding the applica-
tion of UP for insomnia disorder (35).

3.5. Measures

3.5.1. Global Sleep Assessment Questionnaire (GASQ)

GASQ is an 11-item questionnaire that is used as a brief
screening tool for identifying sleep disorders. GASQ as-
sesses each sleep disorder separately and the sum of re-
sponses to items indicates the necessity for more evalu-
ation. The test-retest reliability of the GASQ in an adult
sample with different sleep disorders was reported as 0.51
to 0.92. Sensitivity and specificity of the scale for various
sleep disorders have been adequate (36). A Persian version
of GASQ was used in this study.

3.5.2. Structured Clinical Interview for DSM-IV Disorders-I (SCID-
I)

SCID-I is a semi-structured interview, which is used to
diagnose common axis I disorders according to the DSM-
IV criteria (37). The Persian version of SCID-I was used in the
current study. Previous results have indicated that the Per-
sian version of SCID-I is of good specificity (more than 0.85)
and sensitivity (0.60 - 0.80) in Iranian populations (38).
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Table 1. Participants’ Socio-Demographic and Clinical Characteristics

Variable P1 P2 P3 P4 P5 P6

Age 40 38 52 49 25 28

Gender F M F F F M

BMI 23 28 27 24 25 33

Diagnosis OCD, MDD MDD, SAD MDD, SAD MDD, GAD MDD, PD MDD, specific phobia

Marital status Married Divorced Married Married Single Single

Education Bachelor Bachelor Associate Degree Medical degree Bachelor Bachelor

Religion Islam Islam Islam Islam Islam Islam

Medication None None Citalopram, trazodone, gabapentin None None Clonazepam

Abbreviations: BMI, body mass index; F, female; GAD, generalized anxiety disorder; M, male; MDD, major depressive disorder; OCD, obsessive compulsive disorder; PD,
panic disorder; SAD, social anxiety disorder.

3.5.3. Consensus Sleep diary (CSD)

Core CSD (39) was used as a standardized measure to
tracking prospective sleep data. Previous studies have sup-
ported its validity and clinical utility (40). This scale was
translated into Persian for the purpose of the study.

3.5.4. Behavioral Inhibition and Behavioral Activation Scales

BIS/BAS is a 20-item self-report measure, which eval-
uates the sensitivity of behavioral inhibition and behav-
ioral activation systems. The BIS subscale includes seven
items that refer to potential negative events while BAS sub-
scale contains 13 items and refers to potentially positive
events. The scale has demonstrated good internal consis-
tency (α = 0.74) and test-retest reliability for BIS (0.66) and
drive (0.66), fun-seeking (0.69), and rewards responsive-
ness (0.59) subscales of BAS in an eight-week interval (41).
Internal consistency of the Persian Version was reported as
0.69 for BIS and 0.78 for BAS and the test-retest reliability
with a 2-week interval was reported as 0.68 and 0.71 for BIS
and BAS, respectively (42).

3.5.5. Anxiety Sensitivity Index- 3(ASI-3)

ASI-3 is an 18-item self-report questionnaire, which in-
cludes three subscales: physical, cognitive, and social con-
cerns. Participants are asked to determine their agreement
on a 5-point Likert scale (0 = very little to 4 = very much).
Structural, convergent, and discriminant validity of the
scale has been acceptable. Internal consistency of the scale
was reported as 0.76 to 0.86 for physical concerns, 0.79 to
0.91 for cognitive concerns, and 0.73 to 0.86 for social con-
cerns (43). This scale was translated into Persian for the
purpose of the study. The results supported the internal
consistency (α = 0.87) and test-retest reliability of the en-
tire scale in a 4-week interval (r = 0.81).

3.5.6. Difficulties in Emotion Regulation Scale (DERS)

DERS is a comprehensive 36-item scale designed to as-
sess difficulties in different dimensions of emotion regula-
tion. Participants are asked to rate each item on a 5-point
Likert scale from 1 = “almost never” to 5 = “almost always.”
Higher scores indicate greater difficulties with emotion
regulation. DERS has adequate internal consistency (α =
0.93) and test-retest reliability (r = 0.88) in 4-8-week inter-
vals (44). The Persian version of DERS includes 33 items, in
which 3 items (17, 22, and 34) have been deleted. The inter-
nal consistency of the subscales in a sample of college stu-
dents ranged between 0.86 and 0.88 and test-retest relia-
bility of the subscales at a one-week interval was reported
as 0.79 to 0.91 (45).

3.5.7. Dysfunctional Beliefs and Attitudes about Sleep Scale
(DBAS-10)

This inventory evaluates sleep-related cognitions (46)
and is the short version of DBAS-30 (47). The items are re-
sponded based on a 10-point visual analog scale (0 = com-
pletely disagree, 10 = completely agree). The DBAS-10 to-
tal score is calculated using the average score of all items,
which ranges from zero to 10. Studies have supported the
validity and reliability of DBAS-10 (46). The internal con-
sistency and test-retest reliability of the Persian version of
DBAS-10 (2-week interval) has been reported as 0.84 and
0.83, respectively (48).

3.5.8. Sleep-Related Behaviors Questionnaire (SRBQ)

This 32-item questionnaire assesses the strategies peo-
ple use to prevent a feared outcome related to insomnia.
Respondents should rate each item on a 5-point Likert
scale. The total score ranges from zero to 160. SRBQ is of a
good internal consistency (α = 0.92) and can discriminate
between individuals with and without insomnia. More-
over, it correlates significantly with ISI (49). The Persian
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version of SRBQ has adequate internal consistency (α =
0.90) and test-retest reliability in a 2-week interval (r = 0.73)
(50).

4. Results

4.1. Visual Inspection

Figures 1 - 3 show the data obtained from BIS/BAS, ASI-
3, and DERS during the study phases. The illustration of
changes in the study measures over each phase is pre-
sented in detail.

4.2. Comparisons Across Study Phases

Pre-treatment to post-treatment changes in the ques-
tionnaire scores were analyzed using a mixed model anal-
ysis (32). All observation points of the treatment (14 ses-
sions) and baseline phases were included in this analysis.
Cohen’s effect sizes were utilized to compare the magni-
tude of the differences in pre- and post-treatment. Effect
sizes were interpreted as small (d = 0.2), medium (d = 0.5),
and large (d = 0.8) (51). The results of the weekly assess-
ments indicated that after the UP, the end point of BIS (P =
0.001), ASI-3 (P < 0.001), DERS (P < 0.001), DBAS (P < 0.001),
and SRBQ (P < 0.001) was lower and the end point of BAS
(P = 0.04) was higher as compared with the baseline. Re-
garding differences in trends between the treatment and
baseline phases, BIS (P = 0.04), ASI-3 (P = 0.03), DERS (P <
0.001), DBAS (P = 0.03), and SRBQ (P = 0.04) decreased at
a higher rate and BAS (P = 0.01) increased at a higher rate
during UP as compared with the baseline. The results of
the mixed model analysis and effect sizes for the outcome
measures are included in Table 2 and 3, respectively.

4.3. RCI

The RCI for BIS/BAS, ASI-3, DERS, DBAS-10, and SRBQ
scores was calculated for all participants at post-treatment
and follow-up. The results of RCI are presented in Table 4.
All participants showed reliable changes in ASI-3, DERS, and
DBAS-10 at follow-up. However, 5 out of 6 participants indi-
cated a reliable change in BIS and SRBQ and only one par-
ticipant had a reliable change in BAS at follow-up.

5. Discussion

This study examined the effects of UP on three com-
mon factors and specific cognitive and behavioral sleep-
related variables in a sample with mixed chronic insomnia
and emotional disorders, using a single-case experimental
across-subjects design.

The results obtained using the mixed model analysis
showed a significant reduction in BIS and a significant in-
crease in BAS from pre-treatment to post-treatment. These
results indicate that treatment with UP improved both di-
mensions of temperament. Targeting underlying temper-
amental processes of emotional disorders is one of the
goals of UP (52). One previous study demonstrated that
although UP has a modest to moderate effect on BIS/BAS,
these changes were not maintained at a 6-month follow-
up (52). Another study (53) on an Iranian population in-
vestigated the effects of UP on BIS in 3 women with GAD
using a single-case experimental design, showed overall
improvement percentage of 21.75 for 3 patients. In gen-
eral, the findings regarding the effects of psychological
treatments on temperament are mixed. Some studies have
shown that even though temperamental variables reduce
during treatment, the difference between treatment and
control groups increases over time (54). Moreover, previ-
ous studies have indicated that changes in temperamental
variables, such as positive affect, are related to the dosage
of medication (55). Thus, in contrast with traditional con-
cepts, various studies have shown that temperament may
change over time and in response to treatment. However,
it seems that further research is needed to determine spe-
cific factors affecting temperament (52). The results of
the current study regarding changes in temperamental di-
mensions (especially the improvement of BIS scores from
post-treatment to follow-up) are congruent with the stud-
ies that have proven that changes in temperament increase
over time.

Another result of this study was that anxiety sensitiv-
ity reduced significantly from baseline to post-treatment.
Although, according to visual inspection, different mod-
ules of UP were important in reducing AS, the most level
of reduction occurred after module 6 (i.e. interoceptive ex-
posure) for a half of the participants. Interoceptive expo-
sure is a behavioral intervention that is known as a strat-
egy to reduce anxiety sensitivity by targeting anxiety as-
sociated with physical sensations (56). Studies have indi-
cated that interoceptive exposure is effective in reducing
anxiety and depressive symptoms (57). In addition, intero-
ceptive exposure has an indirect effect on insomnia symp-
toms via reducing anxiety sensitivity (58). In general, the
effects of UP on reducing anxiety sensitivity in the current
sample may be attributed to different modules, especially
module 6 which is specifically designed to target physical
sensations.

Significant reductions in emotion dysregulation were
observed from baseline to post-treatment. The results of
the current study are congruent with those of the previ-
ous studies that have proven the efficacy of UP on improv-
ing emotion regulation difficulties (27, 53, 59, 60). Emo-
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Figure 1. Scores obtained on the BIS/BAS by each participant at each phase. Data obtained from BIS/BAS at the baseline indicated relatively no trend with moderate variability
for participant 5. The scores of participant 6 showed relatively no trend with low variability and the scores of participant 3 indicated an increasing trend with low variability
on BIS. However, participants 3 and 6 showed a decreasing trend with low variability on BAS. The scores of participant 1, 2, and 4 showed an increasing trend with low variability
on BIS and a decreasing trend with low variability on BAS. Given that these changes are in opposite direction of what is expected in treatment, they pose no problem for the
interpretation of the results. UP was associated with a reduction in BIS and an improvement in BAS for most participants. The BIS scores reached a lower level relative to the
baseline data at the end of module 8 for participants 5 and 6 but this reduction occurred at the end of module 4 (participants 1 and 4), 5 (participant 2), and 6 (participant 3).
The BAS scores reached a higher level relative to the baseline data at the end of module 4 (participants 5 and 6), module 7 (participants 1 and 2), and module 8 (participant 4).
Only participants 1, 2, and 5 obtained a higher BAS score relative to the baseline data at follow-up. The BIS scores continued to decrease at follow-up for all participants, except
for participant 1, who showed a minor increase on BIS. Participants 1, 2, and 5 showed an increase and participants 4 and 6 indicated a reduction in the BAS score at follow-up.

tion regulation difficulties are a risk factor for insomnia
even after controlling anxiety and depression (61). UP tar-
gets highly negative reactivity to emotions via identifica-
tion of maladaptive responses to emotions and develop-
ment of more effective strategies regarding the manage-
ment of emotional experiences (25). With regard to visual
inspection data, two modules of UP may be more account-
able for the observed changes. It seems that module 2

via increasing patients’ awareness of functional nature of
emotions and components of emotional experiences and
module 3 through educating mindfulness skills to accept
emotions (34) play a more significant role in emotion reg-
ulation. Given that difficulties in emotion regulation may
moderate the relationship between insomnia and psychi-
atric problems, interventions (such as UP) that target emo-
tion dysregulation may enhance current treatments of in-
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Figure 2. Scores obtained on the ASI-3 through the study. Data obtained at the baseline generally showed no trend with low variability for participants 3 and 6 and moderate
variability for participant 4. Data of participant 5 revealed an increasing trend with moderate variability. Participants 1 and 2 showed an increasing trend with low variability
at the baseline. The introduction of UP was accompanied by a progressive reduction in the ASI-3 scores in most participants. The decrease in the ASI scores was most obvious
at the end of module 2 and 4 for participant 4, module 3 for participant 6, module 6 for participants 1, 2, and 5, and at the end of module 7 for participant 3. The observed
improvement in the ASI-3 scores was maintained at follow-up for all participants.

somnia (61).

Regarding dysfunctional sleep-related beliefs and be-
haviors, the results obtained by the present study showed
that DBAS and SRBQ scores reduced significantly from
baseline to post-treatment. Previous research has demon-

strated that insomniac patients have more catastrophes
about the consequences of sleep loss and probability over-
estimation of the occurrence of these consequences in
comparison with good sleepers (62). In the present study,
the most obvious reduction in DBAS for most participants
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Figure 3. Scores obtained on the DERS through the study. Visual inspection of DERS scores during the baseline period showed relatively stable data for participants 1, 2, 4 and 6.
The data of participants 3 and 5 revealed an increasing trend with low and moderate variability, respectively. However, the observed trends in the scores of participants 3 and
5 are in opposite direction of changes expected in treatment, and this does not interfere with the interpretation of the results. With the introduction of treatment, the DERS
scores began to decrease gradually for most participants. The most obvious reduction occurred at the end of module 2 (participants 1, 2, 5, and 6) and module 3 (participants
3 and 4). Although the DERS scores increased slightly at 3-month follow-up for participant 6, it remained below the pre-treatment score. The DERS score decreased at 3-month
follow-up in other participants.

occurred after module 4 (i.e. cognitive restructuring). Cog-
nitive restructuring as a major module of UP increases
thought flexibility in response to emotional experiences.
In this module, automatic appraisals and two common

cognitive errors are discussed (34). The efficacy of cogni-
tive restructuring as a standalone therapeutic component
in improving sleep difficulties has been demonstrated pre-
viously (63). Although cognitive restructuring may be a
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Table 2. Treatment Efficacy Results Using Mixed Models

Estimate SE p
95% Confidence Interval

Lower Bound Upper Bound

Results Concerning BIS

Intercept (b0) 2.41 0.911 0.000 22.25 25.97

Phase (b1) - 4.88 1.32 0.001 -7.60 -2.15

Time_in_phase (b2) -0.37 0.33 0.26 -1.03 0.29

Time_in_phase*phase (b3) 0.75 0.37 0.046 0.01 1.50

Results Concerning BAS

Intercept (b0) 3.55 1.98 0.000 31.24 39.93

Phase (b1) 5.07 2.42 0.04 0.18 9.97

Time_in_phase (b2) 0.97 0.44 0.03 0.08 1.86

Time_in_phase*phase (b3) -1.30 0.51 0.01 -2.32 -0.27

Results Concerning ASI-3

Intercept (b0) 4.92 4.84 0.000 38.65 59.77

Phase (b1) -2.46 5.99 0.000 -36.70 -12.50

Time_in_phase (b2) -1.10 1.11 0.32 -3.32 1.11

Time_in_phase*phase (b3) 2.76 1.28 0.03 0.21 5.31

Results Concerning DERS

Intercept (b0) 1.24 4.72 0.000 113.61 134.51

Phase (b1) -3.07 5.30 0.000 -41.39 -20.11

Time_in_phase (b2) -1.70 0.94 0.07 -3.57 0.16

Time_in_phase*phase (b3) 4.00 1.08 0.000 1.85 6.14

Results Concerning DBAS-10

Intercept (b0) 8.49 0.400 0.000 7.64 9.34

Phase (b1) -3.42 0.54 0.000 -4.54 -2.30

Time_in_phase (b2) -0.03 0.11 0.73 -0.26 0.18

Time_in_phase*phase (b3) 0.28 0.12 0.03 0.02 0.53

Results Concerning SRBQ

Intercept (b0) 7.22 5.09 0.000 61.42 83.08

Phase (b1) -3.61 6.82 0.000 -49.97 -22.28

Time_in_phase (b2) -0.76 1.35 0.57 -3.45 1.93

Time_in_phase*phase (b3) 3.20 1.55 0.04 0.10 6.30

Abbreviations: ASI-3, anxiety sensitivity index-3; BIS, behavioral inhibition scale; BAS, behavioral activation scale; DERS, difficulties in emotion regulation scale; DBAS-10,
dysfunctional beliefs and attitudes about sleep scale- 10; SRBQ, sleep related behaviors questionnaire.

Table 3. Pre-Teatment, Post-Treatment, and Follow-Up Means, Standard Deviations, and Effect Sizes of Dependent Variablesa

Measure Pre-Treatment Post-Treatment Follow-Up d

BIS 23.52 (2.18) 19.50 (1.37) 17.50 (1.37) -0.70

BAS 36.54 (5.87) 40.67 (3.55) 42 (4.51) 0.63

ASI-3 47.73 (13.57) 25.33 (7.73) 20.83 (4.49) -1.07

DERS 122.38 (10.42) 94.50 (10.91) 91.50 (10.52) -1.39

DBAS-10 8.40 (0.72) 5.25 (1.05) 5.33 (0.92) -1.65

SRBQ 71.02 (15.04) 37 (7.97) 36 (7.23) -1.20

Abbreviations: BIS, behavioral inhibition scale; BAS, behavioral activation scale; ASI-3, anxiety sensitivity index-3; DERS, difficulties in emotion regulation scale; DBAS-10,
dysfunctional beliefs and attitudes about sleep scale- 10; SRBQ, sleep related behaviors questionnaire.
aValues are expressed as Mean (SD).

more important module in reducing DBAS scores in the
present study, previous studies have indicated that behav-

ioral interventions also have a significant effect on dys-
functional beliefs about sleep (64). Thus, the effects of UP
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Table 4. Reliable Changes in Independent Measures

Reliable Change

P1 P2 P3 P4 P5 P6

Post FU Post FU Post FU Post FU Post FU Post FU

BIS -1.52 -1.01 -3.04 -4.05 -2.78 -5.32 -2.28 -3.29 -1.43 -2.44 -1.18 -2.19

BAS 0.40 1.63 0.40 1.02 0.81 0.81 0.76 0.15 2.04 2.65 0.61 0.40

ASI-3 -2.98 -2.49 -4.11 -5.72 -6.44 -7.41 -2.69 -3.50 -3.54 -4.51 -1.88 -2.36

DERS -6.21 -7.54 -5.43 -6.99 -6.82 -7.71 -6.77 -7.21 -5.77 -6.21 -6.10 -5.43

DBAS-10 -5.16 -4.54 -6.60 -7.01 -5.57 -6.60 -5.98 -5.57 -8.01 -7.80 -7.74 -6.50

SRBQ -3.19 -3.01 -2.15 -2.33 -5.48 -6.02 -3.46 -3.37 -2.24 -2.51 -1.81 -1.63

Abbreviations: ASI-3, anxiety sensitivity index-3; BIS, behavioral inhibition scale; BAS, behavioral activation scale; DERS, difficulties in emotion regulation scale; DBAS-10, dysfunctional beliefs and attitudes about sleep scale- 10; SRBQ, sleep
related behaviors questionnaire.

on reducing dysfunctional beliefs specific to sleep may be
attributed to both cognitive and behavioral modules of UP.

Insomniac patients, similar to patients with emotional
disorders, may be involved in specific safety behaviors (65).
Studies have shown that sleep-related safety behaviors are
associated with insomnia severity even in patients with
depressive and anxiety disorders (8). Many modules of
UP may contribute to the reduction of sleep-related safety
behaviors. In the current study, the most reduction in
SRBQ scores was observed after modules 5 and 7. In in-
somniac patients, going to bed earlier, staying in bed de-
spite inability to sleep, napping during the day, avoid-
ance of, or reduction in, physical activity during the day,
and using alcohol to facilitate sleeping can be conceptual-
ized as specific sleep-related safety behaviors that disrupt
sleep hemostat and perpetuate insomnia (66). Like avoid-
ances and emotion-driven behaviors specific to emotional
disorders, these sleep-related safety behaviors can also be
targeted in the fifth module. Moreover, avoidances and
emotion-driven behaviors related to sleep can be graded
in a hierarchy according to their difficulty, and then be ex-
posed similar to those in emotional disorders in module 7.
However, similar to cognitions, different modules of UP are
important in reducing safety behaviors, which is not un-
expected considering the interaction between cognition,
emotion, and behavior.

The current study had a number of limitations that
should be addressed in future studies. This preliminary
study included a sample of only six patients with mixed
insomnia and emotional disorders. The small sample size
makes it difficult to generalize the study results to a larger
group of the population. Given the study’s small sample
size, it is important for future studies to extend these find-
ings to larger samples to obtain more precise conclusions
about the effects of UP on transdiagnostic and specific vari-
ables. In addition, the treatment sessions were delivered
by only one therapist that limits the generalizability of the
results to different therapists. Thus, replication of the cur-
rent study with different therapists would also be benefi-

cial. Although the multiple baseline design controls fac-
tors such as time, it is not possible to specify with confi-
dence whether the improvements were due to identified
UP components. Future research would benefit from the
inclusion of a control group to facilitate comparison of the
effects of treatment with those of nonspecific factors. Eval-
uation of the intervention with a randomized control de-
sign to compare the efficacy of treatment with other com-
mon treatments for patients with mixed insomnia and
emotional disorders is a necessary next step. This study
focused on the evaluation of temperament using BIS/BAS.
Although there is an empirical overlap between different
temperamental constructs, the results of the current study
on temperamental dimensions may be limited to this spe-
cific measure. Future work might replicate the current
study by administering varied measures to assess and in-
clude different temperamental constructs. Finally, longer-
term follow-up assessment with 6 or 12 months intervals
may be beneficial for assessing the durability and stability
of the therapeutic effects.

5.1. Conclusions

The current study marks the first evaluation of the ef-
fects of the UP on transdiagnostic and specific factors in
a sample with mixed insomnia and emotional disorders
and highlights a promising way to deliver UP to reduce
vulnerability among this specific population. The findings
of the present study have important implications for the
clinicians seeking to provide cost-effective interventions
for patients suffering from both insomnia and emotional
disorders. These results indicate that even in a small sam-
ple, UP produced durable and meaningful changes in un-
derlying variables contributing to comorbid insomnia and
emotional disorders. Further studies with larger sample
sizes and controlled clinical design are needed to evaluate
the effects of the UP on transdiagnostic and specific vari-
ables in patients with primary and comorbid insomnia.
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