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Purpose: Acceptance and Commitment Therapy (ACT) is part of the third wave of cognitive behavior therapy, and has six core
components: acceptance, cognitive defusion, self as context, being present, values, and committed behavior. This study aimed to
examine the efficacy of ACT for insomnia compared with cognitive behavior therapy for insomnia (CBT-I) in patients with chronic
primary insomnia.

Methods: The study recruited patients with chronic primary insomnia from a university hospital between August 2020 and July 2021.
Thirty patients were enrolled and randomly assigned to receive either ACT (n = 15) or CBT-I (n = 15). Interventions were performed
over four weeks, with four sessions of face-to-face therapy and four sessions of online therapy. The outcomes were measured using
a sleep diary and a questionnaire.

Results: Post-intervention, the ACT and CBT-I groups had significantly improved sleep quality, insomnia severity, depression, beliefs
about sleep, sleep onset latency (SOL), and sleep efficacy (SE) (p < 0.05). However, anxiety was significantly reduced in the ACT
group (p = 0.015), but not in the CBT-I group.

Conclusion: ACT had a significant effect on primary insomnia and secondary symptoms, especially anxiety related to insomnia.
These findings suggest that ACT could be a potential intervention for individuals who do not respond to CBT-1, who have high anxiety
regarding sleep problems.
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Introduction

Cognitive Behavioral Therapy for Insomnia (CBT-I) is a non-pharmacological treatment that modifies dysfunctional
behaviors and cognition regarding sleep, and is traditionally suggested as the first-line of treatment in the United States
and Europe.' However, about 40% of patients show minimal improvement or experience relapse following CBT-1.” Variables
of insomnia patients that render them unsuitable for CBT-I include the severity of depression,® comorbidity,* and difficulties
in conducting the restriction of sleep and therapy of stimulus control.” Specifically, mood symptoms such as depression and
anxiety, which are related to poor attendance in CBT-I, may also contribute to inconsistent wake times during behavior
therapy within CBT-1.%’ Sleep is an uncontrollable and involuntary process; efforts to control insomnia paradoxically can
lead to increased anxiety and stress surrounding sleep, which in turn worsens the insomnia and perpetuates the cycle of
sleeplessness.® However, traditional CBT-I mainly focuses on reducing symptoms by modifying cognitive and behavioral
habits, which can cause a vicious cycle of low effects and compliance in patients who have tried to control their sleep for
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a long time. Patients who had continued to have poor sleep that do not improve and persist during the treatment CBT-I,
anxiety might increase during the process of emphasizing sleep restriction and repetitive modifications of dysfunctional
beliefs in CBT-I. As a result, increased anxiety itself could hinder treatment effects of CBT-I. Therefore, it may be more
effective to educate patients in taking a more receptive attitude towards the symptoms of sleep disorders.

Acceptance and Commitment Therapy (ACT) is the latest therapeutic approach in cognitive behavioral therapy,
focusing on acceptance rather than modifying dysfunctional thoughts and feelings.’ Excessive control of thoughts and
feelings can be related to the paradoxical effects of control, resulting in unintentionally experiencing unwanted thoughts
and feelings more strongly.'® In the sleep effort model, excessive control and effort to sleep also induce a stronger
awakening and prohibit the natural process of sleep.® In the same way, it is suggested that sleep is an involuntary and
automatic process, making it more difficult to reach sleep with conscious attention and control.'' The variables of ACT
can improve the degree of acceptance, reducing the degree of excessive control.

ACT does not encourage patients to avoid thoughts, feelings, or physical sensations but allows patients to experience
them as they are.'” The acceptance of insomnia reduces the severity of the patient’s symptoms and, paradoxically, can
lead to a higher level of sleepiness.'® These processes are dependent on the patient being willing to experience anxiety
and physical discomfort, which can prevent a vicious cycle of insomnia and also increase the therapeutic effects.”® In
addition, acceptance rather than excessive control of emotions such as depression and anxiety can help patients who have
high degree of emotional symptoms caused by insomnia.

A recent study has shown that applying ACT to chronic insomnia reduces the severity of insomnia and improves
sleep quality compared with controls.'*'*> Therefore, the objective of this study was to develop an insomnia program
utilizing Acceptance and Commitment Therapy and to evaluate the effectiveness of ACT techniques in addressing the
limitations of Cognitive Behavioral Therapy for Insomnia (CBT-I). Our hypothesis was that ACT would be more
effective than traditional CBT in improving mood symptoms, including depression and anxiety about sleep, which can
reduce the effectiveness of CBT-I.

Methods
Participants

This was a single-site trial conducted at a University Medical Center, where participants were recruited between
August 2020 and July 2021, and they were admitted to outpatient sleep clinics in the Medical Center due to symptoms
of insomnia. The study recruited adults aged 19 years or older who met the research diagnostic criteria for chronic
insomnia as defined by the International Classification of Sleep Disorders-3,'® and participants were diagnosed after face-
to-face interviews and structured questionnaires with a neurologist (JWS) in the outpatient sleep clinic at their first visit.
The following exclusion criteria were applied: (1) uncontrolled psychiatric conditions requiring immediate treatment
outside the scope of the study, including an ongoing major depressive episode; (2) uncontrolled medical conditions
suspected to affect sleep or requiring immediate treatment outside the scope of the study; (3) previous diagnosis or
evidence of specific sleep disorders, such as restless legs syndrome, obstructive sleep apnea, or circadian rhythm sleep
disorders (screened using clinical interviews and sleep questionnaires, including Sleep-50);'7 (4) use of any sedating
drugs or hypnotics for improving symptoms of insomnia; or (5) insufficient Korean language proficiency hindered their
ability to complete the protocol. Written informed consent was obtained from all participants and the study received
approval from the institutional review board of CHA University Medical Center (IRB approval No.: 2020-06-028). This
trial has been registered with the Clinical Research Information Service (CRIS), Republic of Korea (KCT0008296). The
study followed the principles of the Declaration of Helsinki.

Study Procedure
Randomization was accomplished using randomization.com to create a list of 30 participants before the start of the trial
in blocks of two conditions (1:1 CBT-I to ACT) with no stratification. A neurologist (JWS) who was not involved in the

study managed all assignments.
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Participants receiving ACT or CBT-I attended four weekly individual face-to-face treatment sessions, each lasting
approximately one hour. In addition, participants underwent assessments of their sleep schedule and sleep hygiene and
received treatment-related images and videos via an online chat consultation (Kakao channel, Seoul, Korea) once a week

at midday (Supplementary Figure 1), for a total of four weeks. The CBT-I program included a manualized multi-

component approach,'® that include education of sleep hygiene,'® muscle relaxation techniques, sleep restriction,
stimulus control?® and cognitive therapy.*'

The program in this study combined ACT elements with insomnia, and was reconstructed by referring to existing
ACT programs for insomnia.'***** The ACT program included the following components: sleep hygiene, cognitive
defusion, willingness to experience problems related to sleep without controlling them, staying in the present with
mindfulness, clarifying the value of life, and activating committed behavior.

The treatment protocols used in the CBT-I and ACT condition to address insomnia are outlined in Supplementary
Table 1. While CBT-I is focused on modifying thoughts related to insomnia, ACT is focused on the present moments and
value of life by non-judgmentally accepting thoughts and emotions caused by insomnia. Details are given in the session
of Supplementary Table 1. The therapy sessions were led by two clinical psychologists, YJS and SYK, both of whom

hold Ph.D. degrees and were trained in both ACT and CBT-I. Additionally, the formalized program curriculum was
delivered to participants by a supervised clinical psychologist (SYP) with over 10 years of CBT practice and certification
by the Korean Psychological Association. The therapist manual was used to secure the integrity and minimize the risk of
contamination. The manual consisted of treatment protocols for CBT-I and ACT and how to handle potential questions
related to treatment integrity. Principal Investigator (JWS) checked that each group’s participants received the same
material in the online chat consultation. The two therapists were assigned to participants in alternating fashion. After
treatment had been initiated, all therapists were allowed supervision on a need-to basis.

Failure to participate in the research was defined as dropout if the session or pre-post-sleep questionnaire were not
completed, and the dropout data were excluded from the analysis of the research results.

Outcome Measures

Self-assessments were conducted both before treatment and 2 weeks after treatment, with a 6-week interval between the two
assessments. The primary outcome measures were the Korean version of the Pittsburgh Sleep Quality Index (PSQI),**
Insomnia Severity Scale (ISI),>> Dysfunctional Beliefs and Attitudes about Sleep Scale (DBAS-16),%® and Glasgow Sleep
Effort Scale (GSES)*’ to evaluate sleep quality, dysfunctional beliefs and attitudes about sleep-related symptoms of insomnia.
To determine treatment response, participants were assessed based on their change score on the ISI (Insomnia Severity Index)
compared to their baseline score. Participants with a change score greater than 7 were considered treatment responders.
Additionally, participants with an absolute ISI score of less than 8 were considered treatment remitters. Secondary outcome
measures were the Korean versions of the Patient Health Questionnaire (PHQ-9)*® and General Anxiety Disorder (GAD-7)*
to evaluate insomnia-related psychiatric symptoms, including depression and anxiety.

A 7-day sleep diary was used to assess nighttime symptoms.'®>° The diary assessed bedtime, lights out time, rise time
and wake time after sleep onset (WASO) with sleep onset latency (SOL). Data for four weeks treatment periods were
calculated as weekly means of WASO, SOL, total sleep time (TST = total time spent in bed — (SOL+WASO)), and sleep
efficiency (SE, sleep efficacy (%) = total sleep time/total time spent in bed % 100).

Statistical Analysis

For the data analysis of this study, we used SPSS version 22.0 (IBM Corp., Armonk, NY, USA). Per-protocol (patients
compliant to treatment a final follow-up) analysis is presented. Categorical data were analyzed using the y* test and
Fisher’s exact test. Continuous variables were reported as mean + standard deviation (SD), and independent #-tests were
utilized for comparisons between the two groups. To evaluate the treatment effects, a repeated-measures ANOVA was
conducted, with the factors of “Group” (CBT-I vs ACT) and “Time” (pre-treatment vs post-treatment). A p-value of less
than 0.05 was considered statistically significant for all analyses.
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Results

Participants and Baseline Characteristics

The participant flow through enrollment, randomization, and analysis is shown in Figure 1 for this pilot study. Forty-three
individuals were assessed for eligibility. Thirty participants were randomized to ACT and CBT-I treatment groups, and 26
completed the treatment with the two week — posttreatment follow-up assessment. Three CBT-I and one ACT participant-
(s) dropped out, and one participant did not attend the majority of dropouts were between baseline and Session 1 for both
groups. Three of them expressed difficulty in participating due to their personal schedules, and one participant did not
participate after agreeing at baseline. Table 1 provides a summary of the descriptive statistics for the study groups at
baseline. There were no significant differences in any of the baseline variables between the two groups, with p-values
greater than 0.05 for all variables. At baseline, the mean + SD age of participants was 58.7 years + 9.4 and 66.7% were
female. The mean + SD of ISI was 21.3 + 4.2, indicating at least moderate insomnia in all participants. Participants had
a high level of intrusive thoughts whilst trying to sleep and had a tendency to worry about their problems regarding sleep
status, with mild to moderate depressive mood (PHQ-9 mean + SD: 9.2 & 5.4) and anxiety (GAD-9 mean SD: 6.7 £+ 4.4).

Primary and Secondary Outcomes
The proportions of treatment responders (66.7% in the CBT-I group and 85.7% in the ACT group; p = 0.250) and
treatment remitters (33.4% in the CBT-I group and 28.6% in the ACT group; p = 0.793) were not significantly different
between the CBT-1 and ACT groups. The results of the sleep questionnaire indicated significant effect and group x time
interactions (Table 2). Post-treatment, insomnia severity significantly decreased in both the CBT-I and ACT groups, and
both programs also resulted in reduced intrusive thoughts, dysfunctional beliefs about sleep, and improved sleep quality
(p <0.05). Regarding sleep-related psychiatric symptoms, PHQ-9 scores showed significant improvement in both groups.
However, the GAD-7 scores in the interaction of group with time (/= 5.183, p = 0.032) showed improvement only in the
ACT group and not in the CBT-I group.

In the sleep diary, two participants in the CBT-I group and three in the ACT group did not complete the weekly sleep
diary during the intervention period. Therefore, data from 10 CBT-I and 11 ACT sleep diaries were analyzed. As shown
in Supplementary Figure 2 and Supplementary Table 2, while participants in the ACT group showed a significant, steady

improvement in SE and reduction in SOL during intervention, participants in the CBT-I group showed a significantly
reduced SOL during the second and third sessions compared with the first session. In the ACT group, TST showed
a steady increase and WASO showed a decreasing trend; however, these findings were not statistically significant. For the

43 assessed for eligibility

10 did not meet inclusion criteria
3 declined to participate

30
randomized

15 Randomized to CBT-1 15 Randomized to CBT-1
12 Attended intervention 14 Attended intervention
2 Attended 1 of 4 i 1 Attended 1 of 4
1 No show

12 Analyzed 14 Analyzed

Figure | Study Flow Diagram.
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Table | Clinical Characteristics and Baseline Sleep and Mood Status

CBTI ACT p
Sex 0.216
Male 2 (16.7%) 6 (42.9%)
Female 10 (83.3%) 8 (57.1%)
Age (yr), mean * SD 59.33+7.43 60.0+8.81 0.838
Education 0.883
Below high school 3 (25.0%) 4 (28.6%)
Undergraduate 3 (25.0%) 5 (35.7%)
Bachelor’s degree 6 (50.0%) 5 (35.7%)
Marital status 1.000
Married 12 (100%) 14 (100%)
Single 0 0
Job status 1.000
Employed 4 (33.3%) 5 (35.7%)
Non-employed 8 (66.7%) 9 (64.3%)
Caffeine (per day) 0.238
Do not drink 4 (33.3%) 9 (64.3%)
| or 2 cups 8 (66.7%) 5 (35.7%)
3 or more cups 0 0
Alcoholic drink 0.567
Do not drink 7 (58.3%) 10 (71.4%)
Once or twice a month 2 (16.7%) 3 (21.4%)
Once or twice a week 2 (16.7%) 0
Almost everyday 1 (8.3%) 1 (7.1%)
Sleep and mood status, mean * SD
ISI 2142 £35 224 £ 45 0.566
PSQI 145 + 24 150 £33 0.664
PHQ-9 85+47 9.0+53 0.804
GAD-7 5.6 +3.7 6.8 £ 44 0.466

Abbreviations: CBT-I, cognitive behavior therapy for insomnia; ACT, acceptance and commitment therapy for
insomnia; IS, insomnia severity index; PSQI, Pittsburgh Sleep Quality Index; PHQ-9, Patient Health
Questionnaire; GAD-7, General Anxiety Disorder-7; SD, standard deviation.

noninferiority analysis, the data from the sleep diaries were analyzed using the interaction of group with time. As the
interactions of group with time in SOL (F = 0.376, p = 0.771), SE (F = 0.652, p = 0.586), TST (F = 0.413, p = 0.530),
and WASO (F = 0.618, p = 0.607) were not statistically significant, the ACT program was determined to be noninferior
to CBT-I.

Discussion
This study verifies the effect of ACT in insomnia treatment. We confirmed that ACT is an effective alternative to CBT-I
for insomnia treatment. This result is same as recent RCT study that showed insomnia severity was improved in both
ACT and CBT-I groups.’' In our study, CBT-I and ACT were both effective in improving the primary symptoms of
insomnia, including sleep quality and depression symptoms. This study is the first study that compares the effects of ACT
and CBT-I on insomnia as well as mood symptoms associated with sleep disturbance. The results of this study are in line
with previous research indicating that ACT is effective in enhancing emotional regulation and sleep quality in individuals
with chronic insomnia. Additionally, studies suggest that insomnia treatment utilizing ACT is associated with significant
reductions in insomnia, fatigue, depression, and anxiety.”>* >

In this study, depression was significantly reduced in both groups; however, anxiety was significantly reduced in the ACT
group only. Similarly, a systematic review showed that ACT can help reduce anxiety.”® Lundh and Broman suggested maintaining

a focus on the cognitive processes of insomnia have two processes that are the sleep-interpreting processes and sleep-interfering
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Table 2 Primary and Secondary Outcome Measures

CBTI (n=12) ACT (n=14) Group X Time
Pre- Post- F P Partial 1]2 Pre- Post- F P Partial MS F P

Treatment, Treatment, Treatment, Treatment, ’r]2

Mean (SD) Mean (SD) Mean (SD) Mean (SD)
ISI 21.417 (3.52) 12.250 (5.57) 42.391 <0.001 0.639 22.357 (4.53) 11.714 (4.39) 66.667 <0.001 0.735 7.040 0.592 0.449
PSQI 14.500 (2.39) 11.083 (3.23) 11.489 0.002 0.324 15.000 (3.25) 11.143 (3.39) 17.082 <0.001 0416 0.627 0.103 0.751
GSES 9.167 (3.45) 7.250 (4.11) 5.923 0.023 0.198 7.929 (2.75) 5.796 (3.44) 8.637 0.007 0.265 0.165 0.044 0.835
DBAS 91.167 (32.66) 52.250 (37.48) 19.641 <0.001 0.450 79.857 (33.72) 56.929 (37.94) 7.954 0.009 0.249 825.847 1.785 0.194
PHQ-9 8.500 (4.71) 6.083 (4.35) 4.631 0.039 0.123 9.000 (5.34) 4.929 (4.06) 15.334 <0.001 0.317 8.847 0.957 0.338
GAD-7 5.583 (3.72) 6.417 (5.61) 0.455 0.506 0.019 6.786 (4.44) 3.786 (3.28) 6.878 0.015 0.223 47.474 5.183 0.032

Note: Bold values denote means statistical significance at P < 0.05 level.

Abbreviations: CBT-I, cognitive behavioral therapy for insomnia; ACT, acceptance and commitment therapy for insomnia; ISI, insomnia severity index; PSQI, Pittsburgh Sleep Quality Index; GSES, Glasgow Sleep Effort Scale; DABS-16,

Dysfunction Beliefs and Attitudes about Sleep Scale-16; PHQ-9, Patient Health Questionnaire; GAD-7, General Anxiety Disorder-7.
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processes, which consist of worries, negative emotions, and thoughts related to stressful events that lead to arousal and thus
interfere with sleep.’’ Sleep-interfering process including depressive and anxiety mood affect treatment response of CBT-I
outcomes. Our previous study, daytime dysfunction and moods symptoms (PHQ-9 and GAD-7) were predictors for treatment
outcome of CBT-1.*® Therefore, mental health status should be considered as factors that play an important role in treatment of
insomnia patients. For patients with obsessive tendencies and high anxiety regarding their sleep, the level of anxiety can increase
during the process of emphasizing sleep hygiene and repetitive modifications of dysfunctional beliefs in CBT-L. In contrast, in
ACT, patients’ inner experiences, such as thoughts and emotions, are not objectives that need to be modified. Through the
acceptance of anxiety-inducing thoughts, it lessens the paradoxical effect on insomnia. Patients who participate in ACT learn how
to stop struggling the discomfort brought on by their anxiety.>® ACT as well as Mindfulness-based interventions (MBIs) is a shift
from an outcome-oriented thinking (eg, actions to relieve stress) to a process-oriented approach (eg, observing that one is
stressed). This metacognitive shift is posited to reduce emotional distress by changing the relationship with stress rather than
changing the environment or source of stress.** Also, ACT/MBIs deal with commitment to the value of well-being in whom the
patients with chronic insomnia may lose sight of some of their life values as their focus becomes more directed toward control of
sleeplessness. A measure that can capture shifts from a narrow focus on sleep related issues to a more broad focus on values and
life issues would be important when assessing changes in metacognition.>’ This principle of ACT/MBI seems to have reduced
anxiety, making the treatment more comfortable for patients. The degree of anxiety reduction in the ACT group showed a large
effect size (partial n? = 0.223). For patients with anxiety, adhering to some of the behavioral components of CBT-I may be
challenging, but ACT played a role in facilitating the treatment process by assisting participants in accepting feelings of
discomfort, such as fatigue, that may arise during sleep restriction and stimulus control. A pilot study conducted previously
demonstrated a substantial enhancement in sleep-related quality of life and subjective sleep quality in individuals with chronic
primary insomnia who did not respond to CBT-I, immediately after completing six weekly outpatient sessions of ACT and at the
3-month follow-up.** In a recent study, treating Mindfulness-based therapy for insomnia to patients who did not resolve insomnia
symptoms after CBT-I and/or pharmacotherapy was effective to reduced ISI and had also acute large effect of acute reductions in
depression and cognitive arousal.*' Also, a meta-analysis showed CBT-I had small and non-reliable effects on rumination that is
crucial maintaining factor of insomnia and strong predictor of anxiety and depression, and moderate but not significant on anxiety.
Interestingly, they found that studies including “boosted” CBT-I protocols, with the integration of specific techniques targeting
worry (mindfulness, meta-cognitive therapy, constructive worry) within the CBT-I protocol, appeared to have a larger impact on
general worry compared to those including standard CBT-I techniques only.** In our study, CBT-I showed a greater effect size in
reducing dysfunctional beliefs about sleep (partial n* = 0.450) compared with ACT (partial n* = 0.249), while ACT showed
a greater effect size in reducing depression (partial n? = 0.317) and anxiety (partial n> = 0.223) compared with CBT-I (depression:
partial n? = 0.123; anxiety: partial 1> = 0.019, ns). Therefore, novel treatments using mindfulness and acceptance-based
approaches may hold promise as an effective intervention for individuals who do not respond to CBT-I, particularly for patients
with anxiety that is related to prominent worry and rumination at night.

In the sleep diaries of our study, SOL improved in both groups, and SE only improved in ACT. Although there was no
statistical significance, TST tended to increase and WASO tended to decrease in the ACT group. In the CBT-I group, TST
tended to shorten after post-treatment Session 2, which may be due to the behavioral therapy of sleep restriction and
stimulus control; WASO decreased significantly. However, our sleep diary data are limited in interpretation. The number
of participants was small and assessed only during the treatment period.

Our study had some limitations. First, this study is a pilot RCT study with a limited sample size, requiring caution in
interpretation. Additionally, as this study examined the effects over a short period of six weeks, it is necessary to investigate
through long-term follow-up assessments whether the effects of CBT-I and ACT persist even after the completion of treatment and
if so, in which variables they manifest. Through this, we can examine the strengths of each program in influencing factors of
insomnia and apply tailored treatments for insomnia patients. Second, our study excluded patients with severe medical or
psychiatric conditions, and had a relatively high proportion of female participants with a higher level of education and married
status in the clinical population. In actual clinical practice, individuals with insomnia often have serious comorbid medical or
psychiatric conditions and are socioeconomically unstable. Therefore, further ongoing research is needed to determine if ACT has

sufficient therapeutic effects for patients with these clinical characteristics.
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Nevertheless, this study suggests that the application of alternative insomnia programs for the chronic insomnia by considering
the characteristics of individual patients who have poor mental health status related to insomnia, which have been difficult to deal
with using CBT-I should be necessary. ACT has an effect on the primary symptoms of insomnia similar to CBT-I; while CBT-I has
greater strength in modifying dysfunctional beliefs, ACT seems to have more strength in dealing with anxiety and depressive
mood. In particular, because traditional CBT-I has focused on modifying dysfunctional beliefs about sleep and changing
dysfunctional sleep behavior or habits, it is meaningful that ACT has presented an alternative way that can be effective for
patients with insomnia who are not effectively treated with traditional CBT-I, by introducing a new context of treatment such as
acceptance and defusion rather than change. Novel therapies including mindfulness and acceptance-commitment approaches help
patients accept thoughts and emotions caused by insomnia non-judgmentally, alleviating mood-related symptoms and cognitive
arousal. As sleep is an involuntary and natural process, a treatment that focus on a new context of acceptance without resistance,
not change or correction, can be a useful alternative approach that compensates for the limitations of CBT-I. It is also expected to
improve the patient’s quality of life by clarifying the value of life and activating behavior that focuses on this, rather than focusing
on the symptoms of insomnia.

Data Sharing Statement
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