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Abstract

Objectives: The objective of this randomized-controlled pilot
trial was to develop and test a cognitive behavioral therapy
intervention for both insomnia and vasomotor symptoms
(VMYS) in perimenopausal and postmenopausal women with
insomnia disorder experiencing nocturnal vasomotor symptoms.

Methods: Forty-three participants (mean age = 53.6 y) self-
described as perimenopausal or postmenopausal who reported
at minimum > 1 nocturnal hot flash/night and met diagnostic
criteria for insomnia disorder were randomized to cognitive
behavioral therapy for menopausal insomnia (CBT-MI) or
menopause education control (MEC). The CBT-I intervention
was adapted for the study population by incorporating elements
of CBT for menopausal symptoms. Primary outcomes measured
at baseline, post-treatment measures, 1-month follow-up, and 3-
month follow-up included: Insomnia Severity Index (ISI), Sleep
Self-Efficacy Scale (SES), and Hot Flash Daily Interference
Scale (HFDIS).

Results: CBT-MI compared with MEC significantly reduced ISI
(CBT-MI vs. MEC: —-10.2%1.15 vs. —6.2%£0.99; P=0.007),
HFDIS (CBT-MI vs. MEC: -1.3%0.29 vs. —-0.5%£0.17,
P=0.01), and increased SES (10.2x1.46 vs. 59%1.24,
P =0.03) post-treatment and 1-month after the end of treatment

(ISI: CBT-MI vs. MEC, —10.9%£1.19 vs. =6.5%£0.98; P=0.003,
HFRDIS: CBT-MI vs. MEC, —-1.1+0.28 vs. —0.4%0.18,
P=0.047, SES: CBT-MI vs. MEC, 11.9£2.06 vs. 5.6%1.25;
P=0.003). Analysis of the ISI factors showed that CBT-MI
significantly decreased night-time sleep symptoms and patient
perception of insomnia at post-treatment and 1-month follow-
up compared with MEC. Night-time sleep symptoms remained
improved at 3-month follow-up compared with MEC.

Conclusions: In this pilot study, a CBT intervention targeting
both insomnia and VMS showed promising improvements in
sleep and hot flash interference in midlife women.

Key Words: Cognitive behavioral therapy (CBT), Insomnia,
Menopause, Randomized clinical trial, Sleep, Vasomotor
symptoms.
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nsomnia is defined as disturbed sleep associated with
distress or impairment and is one of the most common
complaint of perimenopause and postmenopause.
As many as 20%-60% of perimenopausal and post-
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menopausal women in the United States have insomnia
symptoms.!2 The health and functional consequences of
insomnia include reduced quality of life, increased health
care utilization and costs,3 disability,3 and incidence of
depression and cardiovascular disease (CVD).45 Closely
inter-related psychological, social, and cultural factors
shape a woman’s experience of the menopause transition
and contribute to sleep disturbances associated with the
menopause transition.6

Vasomotor symptoms (VMS) occur in 60%-80% of
women during the menopause transition’ and persist for
4-5 years on average.8.9 VMS that occur during the night
are associated with awakenings from sleep.!0 Midlife
women with vasomotor symptoms often report diminished
sleep quality and are more likely to meet criteria for
insomnia disorder.!!:12 Although it is important to note
that not every awakening is associated with nocturnal VMS
(nVMS). Women with nVMS may also experience
nocturnal awakenings that are unrelated to a vasomotor
event. Indeed, insomnia can occur during menopause
independent of nVMS. Although self-reported nVMS
correlate with subjective poor sleep quality, such associa-
tion is less clear when objective sleep measures are
used.!!-13 Regardless of etiology, once women are awake
and alert, they may experience ruminating thoughts that
prevent them from quickly retuning to sleep. Conse-
quently, women may engage in compensatory behaviors,
such as napping or extending time in bed, that can
perpetuate insomnia.

Cognitive behavioral therapy for insomnia (CBT-I) is
an effective treatment for insomnia that is based on
structured, short-term, skill-focused psychotherapy aimed
at changing maladaptive cognitions (ie, thoughts and
beliefs) and behaviors contributing to insomnia. The
weight of evidence supporting CBT-I, summarized in
several meta-analyses,!4-16 led to its recognition as a first-
line treatment for insomnia by the American College of
Physicians!7 and the World Sleep Society.!8 Improvements
after CBT-I are equivalent to those achieved during acute
treatment with hypnotic medications!519-21 and its effects
are more durable after treatment discontinuation.22-24

Insomnia in women during the menopause transi-
tion and beyond is complex and multifactorial, related to
factors such as aging, hormone fluctuation, VMS, other
sleep disorders, psychiatric and medical conditions, and
psychosocial stressors.® As midlife women with acute and
sustained insomnia experience greater negative health
consequences, it is imperative to provide efficacious
treatments for menopause-related insomnia. Although
there is empirical support demonstrating CBT as an
effective strategy for coping with VMS and other
menopausal symptoms,25-31 few trials of CBT have
addressed both insomnia and nVMS. Therefore, the
primary aim of this study was to demonstrate preliminary
efficacy of a CBT intervention for both insomnia and
menopausal symptoms in perimenopausal and postme-
nopausal women with insomnia disorder experiencing
nVMS, titled cognitive behavioral therapy for meno-
pausal insomnia (CBT-MI).

2|

METHODS
This randomized pilot trial was conducted and
reported in accordance with the CONSORT 2010 state-
ment: extension to randomized pilot and feasibility trials.

Study design

This was a randomized-controlled pilot trial to assess
the efficacy of a CBT-I intervention adapted for meno-
pausal symptoms to reduce insomnia symptoms in
perimenopausal and postmenopausal women with insom-
nia disorder and experiencing nVMS (> 1 per night).
Enrolled participants were randomized 1:1 to either receive
CBT-MI or a menopause education control (MEC) to
supplement usual care. The CBT-MI intervention was
delivered in four individual 50-minute sessions over 8§
weeks by trained social workers, nurses, or psychologists in
gynecology clinics. The MEC intervention was delivered in
one individual 50-minute session by trained psychologists
in gynecology clinics. Different therapists were used for the
CBT-MI and MEC interventions, to ensure the integrity of
each intervention and replicate methods used in prior
trials.32.33 Assessments of sleep, VMS, and mood were
collected at baseline, within 7 days of completion of
treatment (post-treatment) and 1 month after completion
of treatment and 3 months after completion of treatment,
unless otherwise indicated in the below text. The study was
powered to detect differences in insomnia severity index
(IST) score at the post-treatment timepoint. One-month
and 3-month follow-up timepoints were added to explore
treatment durability. Although double-blind procedures
were not possible due to the nature of the behavioral
interventions, participants were not informed of which
treatment was considered the active treatment or of the
specific hypotheses and staff delivering the assessments
were masked to the study intervention group.

Intervention

CBT-MI is a manualized treatment that combined
CBTI with cognitive behavioral therapy for hot flashes
(CBTH).34 Before this pilot trial, a survey study and
qualitative interviews were conducted of gynecology clinic
patients aged 45-65 years old and providers. Midlife
women reported VMS and sleep disturbance as top
complaints during menopause. Providers reported lack of
knowledge to treat or refer patients as barriers to
inquiring about sleep complaints, which is in line with
other published studies.35-33 CBT-I consists of education
about sleep; sleep restriction,® which aims to first
improve sleep quality at the expense of total amount of
sleep, that is, initially restricting time in bed, then
expanding it slowly as long as a threshold sleep efficiency
is preserved; stimulus control,*0 which aims to promote
unlearning of conditioned insomnia by establishing the
bed and bedroom as a cue for sleep by eliminating non-
sleep activities from the bedroom; strategies for reducing
hyperarousal (cognitive and somatic); cognitive restruc-
turing of sleep interfering thoughts,4! aimed at reducing
cognitive arousal and removing obstacles to adherence
with the behavioral strategies; and relapse prevention.

© 2026 by The Menopause Society
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TABLE 1. Description of content from each cognitive behavioral therapy adapted for insomnia in menopause (CBT-MI) session

Session

Content

1 Sleep, menopause, and hot flash education

-Education about the normal sleep process, menopausal symptoms, the impact of the menopausal transition on sleep, the regulation of

sleep, and conditioned arousal with a focus on sleep effort.

-Supplemental handouts were provided to enhance education covered in session.

2 Sleep restriction & stimulus control

-Introduced sleep restriction and stimulus control, which are adjusted in subsequent sessions.

3 Sleep & menopausal cognitions and lifestyle factors

-Identifying and altering response to possible hot flash triggers thereby increasing the sense of control over reaction to hot flashes,
identifying and restructuring negative beliefs about sleep and menopausal symptoms.

-Participants were also encouraged to eliminate behaviors which might exacerbate sleep disturbance and/or hot flashes (eg, watching the
clock, warm rooms, rushing, smoking, excessive alcohol and caffeine consumption).

4 Relaxation techniques, acceptance, and maintenance plan

-Provided training on paced respiration (ie, slow, abdominal breathing) and exercises to promote calm observance of the hot flash and
insomnia experience, without trying to escape; designed to change how participant related to her experiences of hot flashes and insomnia.
-Additional training on adopting an objective non-judgmental awareness of hot flashes and insomnia from beginning to end to reduce
catastrophic thoughts and improve self-image as well as overall sense of well-being.

-Relapse prevention was also discussed.

Although CBT-I has established efficacy for treating
insomnia complaints in midlife women, women have
expressed interest in a more comprehensive intervention
to improve whole health. CBTH consists of education
about menopause, guided relaxation, and cognitive
restructuring of negative beliefs about symptoms of
menopause (including VMS). In adapting CBT-I, the
investigative team interviewed midlife women to use a co-
adaption approach, consulted with discipline experts
(gynecologists, menopause research investigators), and
reviewed empirically supported CBT intervention proto-
cols and treatment manuals for menopausal symptoms to
guide adaptation.4243 See Table 1 for more complete
session descriptions.

During the MEC session participants were provided
written educational materials from The Menopause
Society (previously The North American Menopause
Society),# National Institute on Aging,4> and the Na-
tional Heart Lung and Blood Institute*¢ on menopause
and sleep health that were discussed with participants.
The MEC session was introduced as a self-guided
intervention for menopausal insomnia. It was designed
to be educational, supportive, and non-directive. Sleep
hygiene instructions were provided to MEC participants.
However, active CBT-I components (ie, sleep restriction
and stimulus control therapy) were not discussed in the
MEC session. Sleep was tracked using prospective sleep
diaries in both conditions; however, feedback and
recommendations from sleep diaries were not provided
to MEC participants. The control intervention was
designed to enhance usual care and did not control for
therapist time or attention.

Treatment Fidelity and Refinement. Therapists
(Bachelor’s level nurses and social workers) were trained
by the study principal investigator (PI; Nowakowski)
using didactics, role-plays, and continuous monitoring.
They were assessed for competency using the CBT-I
competency rating scale and received weekly supervision
by the study PI. To monitor the integrity of the treatment
provided, therapy sessions were recorded and 20% were

© 2026 by The Menopause Society

randomly selected to rate adherence to the treatment
manual using a pre-determined checklist of topics that
were covered during the session. All study therapists were
rated as “good” or “excellent” competency and no
therapist required retraining.

Participants

Adult females were recruited using flyers placed in
primary-care gynecology clinics associated with the
University Texas Medical Branch (UTMB) in greater
Galveston, TX. All participants provided written in-
formed consent and received monetary compensation for
their time and effort. Eligible participants were perime-
nopausal (self-reported as variable cycle length 7 d
different from their normal cycle or >2 skipped cycles
and an interval of amenorrhea of 2-12 mo) or post-
menopausal (self-reported >12 mo since last menstrual
period), reported a minimum of one nVMS episode each
night over a 7-day interval before the baseline assessment.
Participants were also diagnosed with insomnia disorder
using semi-structured interview of DSM-5 criteria.
Participants were screened using the Insomnia Score
Index (IST) and Pittsburgh Sleep Quality Index (PSQI) to
ensure that women presenting with clinically significant,
moderate-to-severe sleep disturbance—whether charac-
terized by insomnia severity (score > 14 on the IS)#7 or
global poor sleep quality (score of >8 on the PSQI).48

Exclusion criteria included surgical or pharmaco-
logically induced menopause (eg, hysterectomy or oopho-
rectomy or chemically induced menopause), sleep-wake
disorders other than insomnia, receiving hormone ther-
apy, and taking medications/supplements known to
impact sleep (eg, zolpidem, melatonin, etc.) or hot flashes
(eg, black cohosh, or low-dose selective serotonin reup-
take inhibitors such as Brisdelle or Effexor). Polysomnog-
raphy (PSG) with sternal skin conductance monitoring
was conducted to screen for sleep apnea. Participants
were excluded if they exhibited > 5 apnea hypopnea
index (AHI) on overnight PSG screening as part of the
study. The study protocol was conducted in accordance
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with the Declaration of Helsinki and approved by the
UTMB’s Institutional Review Board. The CONSORT
diagram is presented in Supplementary Figure 1, Supple-
mental Digital Content 1, http://links.lww.com/MENO/
B503. This study was registered with ClinicalTrials.gov as
NCT02092844.

Outcome measures

Indicators of insomnia severity, sleep quality, and
sleep self-efficacy

The ISI is a seven-item validated self-report scale
that assesses subjective symptoms of insomnia.40 The
instrument consists of seven items assessing difficulty
falling asleep, difficulty staying asleep, problems with
early awakening, satisfaction with current sleep pattern,
interference of sleep problem with daily functioning,
noticeability of impairment attributed to the sleep
problem, and degree of distress caused by the sleep
problem. Items are scored on a 0-4 scale to yield a score of
0-28. Higher scores indicate greater insomnia severity. A
score below 7 indicates the absence of insomnia, a score of
8-14 indicates mild insomnia, a score 15-21 indicates
moderate severity, clinical insomnia, and a score of 22-28
indicates severe clinical insomnia. We used three-factor
analysis based on work by Ji et al# to look at changes in
different dimensions of insomnia symptoms that are
included in the ISI questionnaire. Sleep Symptoms (factor
1) considers disturbances in night-time sleep related to
insomnia, daytime symptoms (factor 2) focuses on how
insomnia disturbs daytime activities and Perception of
Symptoms (factor 3) captures participant’s perception of
the severity of insomnia symptoms. Sleep symptoms are
calculated by summing the scores for ISI Items 1, 2, and 3,
daytime symptoms are calculated by summing the scores
of ISI Items 5 and 6 and Perception of Symptoms is
calculated by summing items 4 and 7.

The PSQI is a 19-item validated survey instrument
designed to address general sleep quality and sleep
disturbances over a l-month time period.#8 Domains
included in the instrument include self-reported sleep
quality, sleep-onset latency, duration, and efficiency; sleep
disturbances; use of sleeping medication; and daytime
dysfunction. Seven component scores are summed to yield
one global score (0-21), with a cutoff of five indicative of
poor sleep.

The Sleep Self-Efficacy Scale (SES) is a nine-item
instrument that uses a five-point Likert scale to assesses
participant’s perception of their ability to engage in
productive sleep behaviors.50 Lower scores indicate lower
self-perceptions of ability to achieve good sleep and have
been associated with the incidence of insomnia.>!

Indicators of vasomotor symptoms

The hot flash daily interference scale (HFDIS) is
designed to measure the impact of hot flashes on overall
quality of life and nine specific activities (work, social
activities, leisure activities, sleep, mood, concentration,
relations with others, sexuality, enjoyment of life).52,53

4|

Higher scores indicate higher interference due to hot
flashes and thus, greater impact on quality of life.

The Menopause Quality of Life Scale (MENQOL)455
is a 29-item measure that assesses quality of life related to
vasomotor symptoms, physical, psychosocial, and sexual
domains. [tems pertaining to a specific symptom are rated as
present or not present, and if present, how bothersome on a
zero (not bothersome) to six (extremely bothersome) scale.
A lower score indicates that quality of life was not as
impacted by menopausal symptoms. This assessment was
only completed at baseline and the 3-month follow-up
timepoints.

Indicators of mood

The Center for Epidemiological Studies Depression
Scale (CES-D) assesses recent (within 1 wk) depressive
symptoms using a 20-item Likert-scale form.>¢ The score
ranges from 0 to 60, with higher scores indicative a
greater presence of depressive symptoms.

The State-Trait Anxiety Inventory (STAI) is a 40-
item instrument used to measure of trait and state
anxiety.>’ Ttems are rated on a four-point scale from
“Almost Never” to “Almost Always”. Higher scores
indicate greater anxiety. This assessment was only
completed at baseline and the 3-month follow-up time-
points.

Statistical analysis

Primary outcome variables were defined as ISI and
SES for sleep and HFRDIS for hot flash. We used CES-D,
MENQOL, and STAI as secondary measures. Demo-
graphics (age, education, race/ethnicity), insomnia history,
and menstrual status were obtained from the patient’s
electronic medical record and verified with participants.
Associations between potential covariates and primary
study outcomes (sleep and hot flash) were evaluated using
Pearson and Spearman correlations. Covariates were
selected based on the potential clinical significance and
associations with the outcomes were evaluated for inclu-
sion in the regression with a P < 0.05 threshold.

Descriptive statistics (mean, SD for continuous
variables and frequency and proportion for categorical
variables) are computed for the demographic, clinical, and
baseline variables by treatment groups. Baseline differences
were compared between treatment groups using ¢ test for
continuous and x> test for categorical variables. No
significant baseline differences were found between treat-
ment groups for age, education, race, ethnicity, insomnia
history, menstrual status, or years past menopause. Thus,
we did not include these variables in subsequent adjusted
models. Missing data were examined for pattern using
SAS's PROC MI and found that the data are missing at
random. Repeatedly measured continuous outcomes are
longitudinally modeled using a generalized mixed-effects
model. Participants who had baseline and post-treatment
or follow-up data were included in the model analysis. A
mixed-effects linear model included treatment, time, and
treatment by time interaction as fixed effects, and two
random effects (random intercept and random slope).

© 2026 by The Menopause Society
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Before model analysis, outcome variables were assessed for
normality and heterogeneity to check the validity of the
distribution assumptions. Sleep variables and MENQOL
outcomes followed residual normality and met the
distribution assumptions. Depression (CES-D), hot flash
(HFRDIS), and anxiety (STAI) outcomes were right
skewed with over-dispersion (mean of outcome is much
lower than variance), hence negative binomial distribution
was used in model analysis for these outcomes. Treatment
effect sizes (difference in mean outcome between groups,
divided by the pooled SD) were computed for the sleep,
VMS, and depression outcomes. Intent-to-treat analysis
was conducted using last observation carried forward. All
tests were two-sided with significance level of 0.05 and p-
values are adjusted by Bonferroni procedure when
conducting multiple comparisons. All analyses were
performed using SAS software version 9.4 (SAS
Institute, Inc., NC, USA).

This study had a power of >97% to detect a large
effect with the total sample size of 43, for the primary
outcomes ISI (d=0.83), SES (d=0.71), and HFRDIS
(d =0.8) at post-treatment with a significance level of 0.05,
correlation among measures as 0.6, calculated using
repeated measures, within-between interaction of F-test
family in G-power software version 3.1.

RESULTS

Sample characteristics

There were 43 participants (mean age = 53.6 y)
assigned to the two groups: 25 participants were
randomized to receive MEC and 18 to CBT-MI. The
groups did not differ significantly by age, race, ethnicity,
education, employment, and menstrual status (Table 2).

Adherence, treatment discontinuation, and
completeness of outcomes ascertainment

Participants in CBT-MI attended an average of 3.5 +
0.8 sessions. MEC condition consisted of one 50-60-minute
session. There were no between-group differences in the
number of dropouts or reasons for treatment discontin-
uation (Supplementary Figure 1, Supplemental Digital
Content 1, http://links.lww.com/MENO/B503) with the
overall attrition rate of the study at 21%.

Indicators of insomnia severity and sleep self-
efficacy

There was a significant between-group difference in
the change of ISI score from baseline at the post-
treatment (P=0.007) and 1-month follow-up (P =0.003)
timepoints (Table 3). At baseline total ISI score was not
significantly different between the women in the CBT-MI
group and MEC groups (15.1 = 3.5 vs. 15.0 £ 4.4;
P=0.34, Fig. 1A); 61% of women in the CBT-MI group
and 48% in MEC group had ISI scores in the moderate
(IST=15-21) to severe (ISI=22-28) insomnia range
(Fig. 1B, C). After the intervention period, ISI scores were
significantly lower in the CBTI-MI group than the MEC
group at the post-treatment (CBT-MI vs. MEC: 4.9 £ 1.1

© 2026 by The Menopause Society

TABLE 2. Participant demographics

MEC CBT-MI

Demographic variables (n=25) (n=18) P
Baseline age, mean (SD) 54.24 (6.75) 52.67 (5.17) 0.4l
Age at menopause, mean (SD) 45.09 (9.61 47.11 (4.31) 0.39
Years past menopause, mean (SD)  9.14 (10.69)  5.56 (4.84) 0.31
Race, n (%) 0.96

White 19 (65.52) 11 (64.71)

Black or African American 6 (20.69) 4 (23.53)

Asian 1(3.45) 1(5.88)

Native Hawaiian or Other Pacific 0 0

Islander

American Indian/Alaska native 0 0

Other” 4 (13.79) 2 (9.88)
Ethnicity, n (%) 0.37

Hispanic/Latino 3 (11.86) 6 (33.41)

Not Hispanic/Latino 22 (88.14) 12 (66.59)

Education, n (%) 0.17

Bachelor’s degree 8 (31.48) 5(27.77)
High school diploma 13 (51.52) 3 (16.66)
Master’s degree 2 (8.5) 4 (22.22)
Other 2 (8.5) 6 (33.33)
Employment, n (%) 0.67
Working full-time 22 (87.28) 12 (66.67)
Working part-time 2 (8.51) 2 (11.12)
Other 1(4.21) 4 (22.21)
Menstrual status, n (%) 0.94
Perimenopause 6 (24.0) 6 (33.33)
Postmenopause 19 (76.0) 12 (66.67)

CBT-MI, cognitive behavior therapy for insomnia adapted for menopause;
MEC, Menopause Education Condition.

3p-value is calculated using ¢ test for continuous variables and y° test for
categorical variables.

’“Other” was the wording used in the original participant demographic survey
for participants to select if they felt their race did not match the provided
categories. We recognize this terminology does not well describe the diversity of
our study sample.

vs. 8.8 £ 1.1; P=0.01) and 1-month follow-up (CBT-MI
vs. MEC: 4.1 £ 1.2vs. 8.5 = 1.1; P=0.01), but not at the
3-month follow-up (CBT-MI vs. MEC: 5.1 = 1.2 vs. 7.5
+ 1.1; P=0.08) (Fig. 1A). Standardized mean differences
between the groups (ie, effect sizes) for ISI at post-treat-
ment and 1-month follow-up were 0.83 and 0.91 SD units,
respectively, indicating large treatment effects for CBT-
MI on insomnia severity. At the post-treatment time-
point, 69% of women in the CBT-MI had ISI scores in a
“no clinically significant insomnia” range (ISI: 0-7) com-
pared with only 30% of women randomized to the MEC
group (Fig. 1C).

The ISI was also assessed for three factors including
factor 1—ISI Sleep Symptoms, factor 2—ISI daytime
symptoms related to insomnia, and factor 3—ISI per-
ception of symptoms related to insomnia. The change
from baseline of ISI sleep symptoms (factor 1) was greater
in the CBT-MI group as compared with MEC at post-
treatment (CBT-MI vs. MEC: —=3.6 * 0.5 vs. —1.8 + 0.5;
P =0.005), 1-month follow-up (CBT-MI vs. MEC: —4.2
+ 0.5vs. —1.8 + 0.4; P=0.0003), and 3-month follow-up
(CBT-MI vs. MEC: —=3.7 £ 0.5 vs. =2.3 £ 0.5; P=0.03)
(Fig. 1D). Similarly, the change from baseline of ISI
Perception of Symptoms related to Insomnia (factor 3)
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TABLE 3. Change from baseline for study outcomes and between-group differences

CBT-MI MEC Difference

Outcome n p = SE n p = SE p = SE P
ISI

Baseline 18 151 £ 1.1 25 15.0 £ 0.91 0.1+ 14

Post-treatment—baseline 16 -10.2 £ 1.15 20 -6.2 £ 0.99 4.0 + 14 0.007

1-mo follow-up—baseline 14 -109 * 1.19 20 -6.5 + 0.98 -44 * 15 0.003

3-mo follow-up—baseline 14 -99 + 1.12 20 -7.5 + 0.96 =25+ 15 0.094
HFRDIS,”

Baseline 17 1.09 + 0.21 25 1.13 £ 0.16 -0.04 £ 0.27

Post-treatment—baseline 16 -1.3 £ 0.29 20 -0.5 £ 0.17 -09 =+ 04 0.01

1-mo follow-up—baseline 13 -1.1 £ 0.28 19 -04 £ 0.18 -0.7 + 0.3 0.047

3-mo follow-up—baseline 13 -0.9 + 0.26 19 -0.7 £ 0.2 -0.2 + 0.3 0.5
SES

Baseline 17 252 + 1.56 25 249 + 1.21 03 = 1.97 0.9

Post-treatment—baseline 16 10.2 = 1.46 20 59 £ 1.24 43 £ 192 0.03

1-mo follow-up—baseline 14 11.9 + 2.06 20 5.6 £ 1.25 59 £ 1.97 0.003

3-mo follow-up—baseline 14 10.2 £ 1.49 20 6.7 £ 1.24 34 £ 195 0.08
CES-D,”

Baseline 17 2.6 = 0.15 25 2.8 +0.14 -0.04 £ 0.25

Post-treatment—baseline 16 -0.8 + 0.19 20 -0.3 + 0.16 -0.4 + 0.22 0.11

1-mo follow-up—Dbaseline 14 -0.9 = 0.21 20 -0.3 + 0.20 -0.6 + 0.25 0.02

3-mo follow-up—baseline 14 -0.8 + 0.21 20 -0.4 £ 0.16 -0.5 £ 0.29 0.24
MENQOL

Baseline 17 109.9 £ 9.99 25 113.0 £ 7.69 -3.0 = 12.61

3-ml9 follow-up—baseline 15 —33.2 £ 11.09 20 -25.7 £ 9.20 =7.5 + 1441 0.61
STAL,

Baseline 17 295 £ 0.12 25 2.99 + 0.09 -0.04 £ 0.15

3-mo follow-up—baseline 15 -0.14 £ 0.13 20 —0.002 £ 0.11 -0.14 £ 0.17 0.5

The p-values p < .05 are bolded.

CBT-MI, cognitive behavior therapy for insomnia adapted for menopause; CES-D, Center for Epidemiologic Studies Depression; HFRDIS, Hot Flash Daily
Interference Scale; ISI, Insomnia Severity Index; MEC, Menopause Education Condition; MENQOL, Menopause Quality of Life Scale; SES, Self-Efficacy of Sleep Scale;

STAI, State-Trait Anxiety Inventory

“p-values from contrasts of CBT-MI versus MEC in a repeated measures linear model of outcome as a function of intervention arm, post-treatment, 1-month follow-up,

3-month follow-up, and baseline outcome value.
*Negative binomial distribution.

was significantly greater in the CBT-MI group compared
at post-treatment (CBT-MI vs. MEC: =3.9 + 0.4 vs. —2.2
+ 0.4; P=0.002) and 1-month follow-up (CBT-MI vs.
MEC: -39 vs 0.4 vs. =2.5 = 0.5; P=0.02) (Fig. 1F).
There were no significant differences in changes from
baseline for ISI daytime symptoms related to insomnia
(factor 2) between the CBT-MI and MEC groups
(Fig. 1E). An alternative factor analysis of the ISI score
based on the investigators of the Menopausal strategies:
Finding Lasting Answers to Symptoms and Health
(MsFLASH) study38 is available in Supplementary Fig-
ure 2, Supplemental Digital Content 2, http://links.lww.
com/MENO/B504.

From baseline to post-treatment, sleep self-efficacy
increased 10.2 points in women receiving CBT-MI and 5.9
points in women receiving MEC, a mean between-group
difference of 4.3 + 1.92 points (P =0.03) (Table 3). From
baseline to 1-month follow-up, the mean between-group
difference was 5.9 = 1.97 points (P=0.003). SES sig-
nificantly differed between the CBT-MI and MEC groups
in at 1-month follow-up (CBT-MI vs. MEC: 36.8 + 1.7
vs. 30.5 = 1.4; P=0.01) but not at post-treatment
(P=0.07) or the 3-month follow-up (P=0.09) (Fig. 2A).
Standardized mean differences between the groups (ie,
effect sizes) for SES at post-treatment and 1-month fol-

6

low-up were 0.71 and 0.87 SD units, respectively, in-
dicating large treatment effects for CBT-MI on sleep self-
efficacy.

Indicators of vasomotor symptoms

The decline in hot flash interference from baseline to
post-treatment (P=0.01) and the I-month follow-up
(P=0.047) decreased more in women who received
CBT-MI (Table 3). There were significant differences
between treatment group ratings of hot flash interference
(HFDRIS score) at post-treatment (CBT-MI vs. MEC:
0.9 £ 0.5vs.2.2 £ 0.4; P=0.01) and 1-month follow-up
(CBT-MI vs. MEC: 1.2 £ 0.6 vs. 2.3 £ 0.5; P=0.04) but
not at 3-month follow-up (P =0.55) (Fig. 2B). Standard-
ized mean differences between the groups (ie, effect sizes)
for HFRDIS at post-treatment and 1-month follow-up
were 0.8 and 0.7 SD units, respectively, indicating large
treatment effects for CBT-MI on hot flash interference.
The HFDIS was scored with and without Item 4 sleep
included and results did not change.

Quality of life
Quality of life related to menopause significantly

increased for all participants from baseline to the 3-month
follow-up timepoint (111 £ 43 vs. 82.5 + 39; P=0.0025),

© 2026 by The Menopause Society
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FIG. 1. Insomnia Severity Index, a validated scale to assesses subjective symptoms of insomnia, was administered baseline, post-
treatment, 1 month after the completion of treatment, and 3 months after the completion of the treatment to perimenopausal
and postmenopausal women randomized to receive cognitive behavioral therapy for insomnia adapted for menopause (CBT-MI,
n=18) or menopause education control (MEC; n=25). ISl scores at each timepoint are shown in (A). The distribution of women
reporting no insomnia (ISl score: 0-7), mild insomnia (8-14), moderate insomnia (15-21), and severe insomnia (22-28) across the
study timepoints in the CBT-MI and MEC groups are shown in (B, C), respectively. The change from baseline in insomnia
symptom types, sleep symptoms, daytime symptoms, and perception of symptoms, were calculated and presented in (D-F).
Overall, the CBT-MI intervention significantly decreased symptoms of insomnia in perimenopausal and postmenopausal women,
especially in domains related sleep symptoms and perception of symptoms. Data for ISI score and ISI symptom types are
presented as mean + SD. *P<0.05, CBT-MI versus MEC. CBT-MI, cognitive behavior therapy for insomnia adapted for
menopause; ISI, Insomnia Severity Index; MEC, Menopause Education Condition.

but did not significantly differ between groups (Table 3; anxiety in response to the CBT-MI or MEC intervention

P=0.61). (Table 3).
Indicators of mood DISCUSSION

The decline in the CES-D score from baseline to To address menopausal insomnia in midlife women,
I-month follow-up was significantly greater for the CBT-  we developed a cognitive behavioral therapy that included
MI group compared with the MEC group (P=0.02; components to address both insomnia and menopausal
Table 3); however, depressive symptoms did not sig- symptoms (CBT-MI). Women who met diagnostic criteria

nificantly differ between the groups at any timepoint for insomnia disorder and reported nightly nVMS were
(Fig. 2C). Standardized mean differences (ie, effect sizes)  randomized to receive CBT-MI or MEC. Women
for CES-D at I-month follow-up were 0.75 SD units, randomized to CBT-MI experienced a greater reduction
indicating large treatment effect for CBT-MI on depres- in insomnia severity and hot flash interference, and
sion. There was no significant change in trait and state = improved self-efficacy related to sleep compared with
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women randomized to MEC. Our findings are consistent
with previous studies that reported CBT-I can be used in
this population to treat insomnia%-60 and that it can
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FIG. 2. Self-efficacy to engage in productive sleep behaviors
(SES; A), ratings of hot flash interference (HFRDIS; B), and
depressive symptoms (CES-D; C) measured at baseline, post-
treatment, 1 month after the completion of treatment and
3 months after the completion of the treatment in perimeno-
pausal and postmenopausal women randomized to receive
cognitive behavioral therapy for insomnia adapted for meno-
pause (CBT-MI, n=18) or menopause education control (MEC;
n=25). *P<0.05, CBT-Ml vs. MEC. CBT-MI, cognitive behavior
therapy for insomnia adapted for menopause; CES-D, Center
for Epidemiologic Studies Depression; HFRDIS, Hot Flash Daily
Interference Scale; MEC, Menopause Education Condition; SES,
Self-Efficacy of Sleep Scale.
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improve non-sleep symptoms (eg, VMS interference,
depression, and daytime effects).6!

Mechanisms and theoretical context

Given the high prevalence of insomnia in this
population, there is a growing body of research that
supports the use of CBT-I with this group. CBT-I is a
brief, efficacious intervention and is now considered the
first-line intervention for insomnia.!? CBT-I is based on
Spielman’s three-factor model of insomnia, which posits
that although insomnia usually begins with the combina-
tion of a predisposition towards insomnia (eg, high
emotional reactivity) paired with a precipitating event
(eg, menopause, nVMS), the transition to chronic
insomnia is usually perpetuated by several factors (eg,
increasing time in bed).%2 Some of these perpetuating
factors may include an increased effort to induce sleep in
response to distress about poor sleep, which leads to
conditioned arousal (whereby the bed becomes a cue for
arousal rather than sleep) and maintains the sleep
problem often even after the causative factors are
eliminated.32 By using the principle of CBT to address
distress after nocturnal VMS experience, CBT-I could
lead to a reduction in suffering from VMS. Women who
perceive greater control over their reactions to VMS tend
to regard their VMS as less problematic and report fewer
hot flashes.®0 This suggests that addressing reactions to
VMS and providing strategies for coping with VMS could
reduce distress associated with VMS and provide further
benefit when treating insomnia during midlife.

The efficacy of CBT-I in a combined CBT for
menopausal insomnia (CBT-MI) intervention in improv-
ing insomnia severity in peri and postmenopausal women
in this present work is consistent with previously
published work.5%-63 Drake and colleagues randomized
150 postmenopausal women with chronic DSM-5 insom-
nia disorder related to menopause to receive sleep hygiene
education control, sleep restriction therapy only, or
standard CBT-1.63 However, it is important to note the
participants in this trial did not report VMS. In line with
our present work, CBT-I decreased ISI score more than
the sleep restriction therapy or sleep hygiene control and
the CBT-I group obtained 40-43 more minutes of nightly
sleep. Moreover, both standard CBT-I and sleep restric-
tion only therapy interventions improved daytime func-
tion, quality of life, and work performance;%! although
CBT-I produced superior results including the added
benefit of improved emotional health. Indeed, we found
that participants randomized to CBT-MI exhibited
improved sleep self-efficacy and mood at follow-up.

Similarly, the MsFLASH network conducted a
series of randomized clinical trials with healthy, meno-
pausal women experiencing moderately bothersome hot
flashes and found greater reductions in insomnia severity
and improvements in self-reported sleep latency, wake
time, and sleep efficiency in women randomized to
telephone-delivered CBT-I compared with menopause
education control.61.6¢4 Notably, none of the four
MsFLASH trials enrolled menopausal women who met
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diagnostic criteria for insomnia disorder. Secondary
analysis of the MsFLASH data set to examine the
association of VMS to other menopausal symptoms,
including insomnia, and found that VMS interference was
moderately correlated with insomnia and fairly to
moderately correlated with sleep quality/disturbance.63
Greater improvement in VMS and sleep over time was
associated with higher treatment satisfaction. Thus,
addressing nVMS and improving VMS interference may
have a synergistic effect on improving insomnia symp-
toms by improving reaction to and bother from nVMS at
night and potential associated awakening.

Sustainability of effects

Although CBT-MI produced robust short-term im-
provements, treatment gains were not sustained at the 3-
month follow-up. This attenuation is likely to reflect several
factors. As a pilot study, the trial was powered to detect acute
but not long-term effects. Attrition at follow-up reduced
power further, and some regression toward the mean is
expected in smaller behavioral trials. The four-session format
may also have been insufficient for maintaining skills beyond
the structured intervention period. Similar patterns have
been observed in other behavioral sleep interventions. For
example, McCurry and colleagues found that sleep improve-
ments after telephone-delivered CBT-I among midlife
women with VMS diminished somewhat by 6 months,
suggesting that booster sessions or ongoing practice
reinforcement may be necessary for durability.s® Future
work should evaluate maintenance strategies, such as brief
follow-up sessions, digital tools, or integration into routine
primary-care follow-up to sustain benefits.

Differential effects across insomnia dimensions

Exploratory analyses of ISI subscales clarified which
aspects of insomnia responded to treatment. CBT-MI
produced significant improvement in night-time sleep
symptoms (factor 1) and perceived insomnia severity
(factor 3), but not daytime symptoms (factor 2). The
absence of change in daytime functioning is consistent
with broader evidence that nocturnal gains from CBT-I
do not uniformly translate into daytime recovery. A
comprehensive systematic review and network meta-
analysis®S found that although CBT-I produces moderate
improvements in sleep, its effects on daytime outcomes
(eg, fatigue, mood, role/occupational functioning) are
generally small-to-moderate, indicating that daytime
recovery may require additional or tailored components.
Complementing this synthesis, Morin et al® reported
significant improvements in daytime fatigue, mood, and
work/social functioning with behavioral therapy or
zolpidem in adults with insomnia disorder, underscoring
that daytime outcomes can improve when explicitly
targeted. Taken together, these findings imply that
menopausal fatigue, cognitive inefficiency, and psychoso-
cial stressors may exert independent influences beyond
sleep continuity. Future adaptations of CBT-MI could
integrate behavioral activation, cognitive restructuring of
daytime worry, and fatigue-management modules (eg,

© 2026 by The Menopause Society

light therapy) to extend nocturnal gains to daytime well-
being.

Strengths and limitations

The present results were consistent with prior findings
by Drake et al®3 and McCurry et al® and has several notable
strengths including the enrollment of a diverse sample (23%
Hispanic/Latino and 23% non-Hispanic Black women) and
both peri and postmenopausal women, which is often lacking
in the literature. We also diagnosed insomnia disorder using
DSM-5 diagnostic criteria and carefully evaluated history of
insomnia and assessed if insomnia developed during the
menopause transition or during postmenopause. All study
participants reported that VMS interfered with their sleep.
With respect to acceptability, adherence, and retention,
participants rated the acceptability of the study as high and
we had equivalent adherence and retention across study
groups. Finally, the interventions were delivered by non-sleep
experts in women’s health clinics, demonstrating ability to
deliver the intervention in a “primary care” model imbedded
within women’s care clinics delivered by nurses or social
workers, which is especially important given that sleep
interventions often are not accessible to patients

Several limitations of the present study should be
noted, including the small and unbalanced sample.
Although we were powered to detect significant differ-
ences, the relatively smaller sample size of this study may
limit generalizability and our ability to conduct subgroup
analysis, for example, examining treatment effects by
race/ethnicity. Although our sample was relatively di-
verse, the CBT-MI intervention was not adapted with
patient feedback to address health inequities found in
sleep and menopausal symptoms. Black women have
higher rates of insomnia and VMS and are at greater risk
to experience CVD. They were under-represented in our
sample. Thus, future studies are needed to further
determine the need for intervention adaptation to address
health inequities. Another limitation was the control
condition did not control for time or attention with the
study therapist. Participants randomized to CBT-MI met
with a study therapist for four sessions across 8§ weeks
where participants randomized to MEC met with a study
therapist for one session. Weighing pragmatics and goals
of the pilot study, we selected a moderately stringent
control condition (enhanced treatment as usual) from a
continuum of no treatment/wait list to active treatment as
control condition options. Future trials should test CBT-
MI against a more stringent control condition that
controls for time and attention of the study therapist.
Another limitation of the study was the relative short
duration of follow-up (3 mo). When we examined the
three factors of the primary outcome measure (ISI), we
found no significant group differences or daytime
insomnia symptoms. This is likely due to the short
follow-up period and improvements in night-time insom-
nia symptoms needing a longer period of time to see
improvements in other downstream consequences of
insomnia (eg, fatigue, performance, health). Also, given
this was pilot study, we powered the study to post-
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treatment outcomes as the primary endpoint. Thus, we
cannot draw conclusions about the longevity and
sustainability of treatment effects. Indeed, we found there
was not a statistically significant difference between
groups at 3-month follow-up, but this is likely due to
six participants being lost to follow-up and reduced power
to examine group differences at follow-up. Future trials
should power to follow-up assessment, account for
attrition, and have a longer follow-up period to examine
the long-term effects.

CONCLUSIONS

CBT-MI represents a feasible and promising ap-
proach to address menopausal insomnia and nocturnal
VMS. The intervention produced meaningful short-term
improvements in insomnia severity, hot flash interference,
sleep self-efficacy, and depressive symptoms, although
benefits attenuated by 3 months. These results were fairly
equivalent to those found in other trials of standard CBT-I.
Thus, both standard CBT-I and CBT-I adapted for
menopausal insomnia to include CBT for menopausal
symptoms are effective treatments for insomnia. Clinicians
may opt to adapt standard CBT-I when women are
presenting with bothersome VMS particularly at night that
disrupts sleep. These findings underscore the importance of
developing maintenance strategies and expanding behav-
ioral targets to include daytime functioning.
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