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Abstract

Objective—To examine the extent to which patients recall the contents of therapy from one 

session to the next and to determine whether recall is associated with treatment outcome.

Method—Thirty inter-episode individuals with bipolar disorder and comorbid insomnia (ages 

21-62 years, 56.7% female, 56.7% Caucasian) participated in an RCT of psychotherapies. Patients 

received either Cognitive Behavioral Therapy for Insomnia (CBTI-BP; n = 17) or 

Psychoeducation (PE; n = 13). At the beginning of each weekly session, patients freely recalled as 

many therapy points (i.e., distinct ideas, principles, and experiences) as they could from their 

previous session. After each session, therapists recorded a list of all therapy points delivered. 

Treatment outcome was measured via the Insomnia Severity Index (ISI), Pittsburgh Sleep Quality 

Index (PSQI), Patient-Reported Outcome Measurement Info System—Sleep (PROMIS-Sleep), 

and Quality of Life—Sleep (QOL-Sleep), administered at pre and post treatment, and treatment 

evaluation questions administered at post treatment.

Results—Patients recalled 19.6% to 36.9% of therapy points listed by therapists. Raw numbers 

of therapy points recalled were positively correlated with reductions in ISI and gains in QOL-

Sleep, and with most treatment evaluation questions. Percentages of therapy points recalled were 

positively correlated with gains in QOL-Sleep, but with no other sleep outcome measures or any 

of the treatment evaluation questions. Patients in CBTI-BP recalled more therapy points than those 

in PE, but did not differ in the percentages of points recalled.

Conclusions—Memory for therapy is poor. The amount of content recalled is positively 

associated with treatment outcome. Enhancing memory for therapy might play a key role in 

improving treatment outcome.
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Memory for medical advice is staggeringly poor. Cancer patients recall 23% to 33% of 

treatment recommendations (Bober, Hoke, Duda, & Tung, 2007; Jansen et al., 2008). 

Patients with osteoporosis recall as little as 31% of treatment information (Pickney & 

Arnason, 2005), and among chronic pain patients, recall is as low as 30% (Lewkovich & 
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Haneline, 2005). Recall is particularly poor for advice regarding health-related behavior 

change (Flocke & Stange, 2004; Kravitz et al.,1993). These findings are important because 

poor memory for the content of a doctor's visit has adverse effects on treatment adherence 

(e.g., Bober et al., 2007; Jansen et al., 2008), leading to the incorrect or incomplete carrying 

out of recommendations (Vermeire, Hearnshaw, Van Royen, & Denekens, 2001).

Although the aforementioned studies have focused on memory for physician 

recommendations following clinic visits for non-mental health related issues, relatively little 

is known about the extent to which patients remember the contents of psychotherapy 

sessions. To the authors’ best knowledge, only one study has examined patient memory for 

therapy. Chambers (1991) reported that patients with insomnia forget one third of the 

instructions given during behavioral therapy for insomnia, and for some types of 

recommendations, recall is as low as 13%. As patient recall in the Chambers (1991) study 

was measured within the months following treatment, shorter-term memory for therapy has 

yet to be examined. As such, the first aim of the present study was to establish the extent to 

which patients recall the contents of therapy from one weekly session to the next.

As already highlighted, there is evidence that poor memory for a doctor's visit can have 

adverse effects on treatment adherence (Bober et al., 2007; Jansen et al., 2008), but the 

relation between memory for therapy and treatment outcome is yet to be established. On the 

one hand, baseline memory impairment appears to be a predictor of poor cognitive-

behavioral therapy outcome among cocaine-dependent patients (Aharanovic, Nunes, & 

Hasin, 2003) and individuals with posttraumatic stress disorder (Wild & Gur, 2008). On the 

other hand, Chambers (1991) found no significant association between recommendations 

recalled and treatment outcome among patients with insomnia receiving behavioral therapy. 

However, recall and outcome were measured between 2 to 18 months post treatment. The 

extent to which memory for therapy during treatment plays a role in treatment outcome 

remains a critical gap. As such, our second aim was to establish the relation between recall 

rates and treatment outcome, extending the earlier work pioneered by Chambers (1991). 

Specifically, we examined the association between patient recall (measured across eight 

weekly therapy sessions) and associated treatment outcome measured within a week 

following treatment.

The present study examines patient memory for therapy using data from a recent trial of 

individuals with bipolar disorder and comorbid insomnia. Patients in the present study were 

randomly allocated to one of two non-pharmacological treatment groups: cognitive 

behavioral therapy for insomnia (CBTI-BP) or psychoeducation (PE). CBTI-BP is a bipolar-

disorder-specific modification of cognitive behavioral therapy for insomnia that integrates 

elements from cognitive behavioral therapy for insomnia (Morin, Bootzin, Buysse, Edinger, 

Espie, & Lichstein, 2006), interpersonal and social rhythm therapy (Frank, 2005), and 

motivational interviewing (Miller & Rollnick, 2002). PE is a treatment in which patients 

receive general information about sleep and bipolar disorder but no plan for change is 

discussed. Patients receiving PE are first introduced to a model in which sleep, stress, diet, 

health, exercise, and mood are all inter-related and have reciprocal effects. They are then 

provided with information about the etiology, prodromes, and symptoms of bipolar disorder, 

as well as didactic information about stress management, relaxation, and breathing 
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techniques. Throughout the PE protocol, patients are asked for a detailed description of their 

experience with each topic covered, but are not encouraged to implement or practice 

strategies for behavior change. Although memory for medical advice is poor across various 

patient populations receiving differing forms of treatment, to the best of our knowledge, no 

study has examined whether memory for therapy varies based on treatment type. As such, an 

additional objective of the present study was to examine whether patient recall varies based 

on treatment received (i.e., CBTI-BP vs. PE)—and possible links to differential outcome.

To summarize, the present study examined memory for therapy and associated treatment 

outcome among a sample of individuals with bipolar disorder receiving one of two 

psychotherapies for insomnia. First, we established the extent to which patients recall the 

contents of therapy (Aim 1) and determined whether patient recall is associated with 

treatment outcome (Aim 2). We then examined whether patient recall differs based on the 

type of treatment received (Aim 3), and whether the relation between patient recall and 

corresponding treatment outcome varies based on treatment type (i.e., CBTI-BP versus PE; 

Aim 4). Given the evidence that patients remember about a third or less of physician 

recommendations following non-mental health related clinic visits, we expected that patients 

would remember less than a third of therapy contents. We also hypothesized that poorer 

recall would be associated with worse self-reported ratings of sleep and evaluations of 

treatment. Given the evidence that memory for medical advice is poor across various 

treatment types, we predicted that there would be no differences in patient recall rates or 

associations between patient recall and treatment outcome between the two treatment 

groups.

Method

Participants

Thirty individuals diagnosed with bipolar disorder (ages 21-62) participated in an NIMH-

funded randomized control trial of psychological treatments for sleep disturbance were 

observed for the purpose of this study. All participants were recruited from the greater 

Alameda County to reflect population demographics. The University of California, 

Berkeley, Committee for the Protection of Human Subjects approved the study. All 

participants provided written informed consent and were financially compensated.

Participants were assessed via in-person interview to meet DSM-IV-TR (American 

Psychological Association, 2000) diagnostic criteria for bipolar disorder, type I, as well as 

subjective complaints of insomnia, defined as having self-reported difficulties falling asleep, 

staying asleep, and/or problems with un-refreshing/non-restorative sleep with associated 

daytime complaints for at least 3 days per week within the past month (Edinger et al., 2004; 

American Academy of Sleep Medicine, 2005; American Psychiatric Association, 2000). At 

study entry, participants were required to be inter-episode, determined by a score of 12 or 

less on the Inventory of Depressive Symptomatology-Clinician and a score of 7 or less on 

the Young Mania Rating Scale-Clinician (Rush et al., 2003; Chengappa et al., 2003; 

Thompson et al., 2005) at pre-treatment.
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Participants were excluded for the presence of an active and progressive physical illness 

(e.g., congestive heart failure, dementia, or multiple sclerosis) directly related to the onset 

and course of insomnia, the presence of sleep apnea (apnea/hypopnea index > 15), restless 

legs syndrome or periodic limb movements during sleep (PLMS with arousal > 15 per hour), 

circadian-based sleep disorders (e.g., delayed or advanced sleep phase syndrome), alcohol or 

drug abuse within the past 3 months, current posttraumatic stress disorder, current suicidal 

risk (assessed by item 18 on the IDS-SR), and the use of medications known to alter sleep 

(e.g., steroids, theophylline, propranolol). Participants were not excluded for the use of 

mood stabilizing and other psychotropic medications, but were required to be on a stable 

regimen of medications (i.e., no changes in the dosage or frequency of medication use for at 

least four consecutive weeks) prior to starting treatment. The use of medications remained as 

a naturalistic variable in this study to maximize the generalizability of the findings.

Procedure

Patients were randomly allocated to receive either CBTI-BP or PE. Both treatment groups 

consisted of weekly one-on-one sessions lasting 50 minutes each for 8 consecutive weeks. 

Both conditions were matched for the number and quality of handouts. Therapists were 

upper-level doctoral students receiving clinical training at the University of California, 

Berkeley. Further information regarding treatment rationale, content, and fidelity is detailed 

in Harvey et al. (under review).

At the beginning of each session (starting with the second session), participants were handed 

a sheet of paper with the following instructions on top: Take a moment to think back to your 

last session. Please write down all distinct points, principles, and/or experiences that you 

think were important to remember and/or implement as part of your treatment. Make sure to 

recall as many distinct ‘take-home’ messages as possible. Each participant then wrote down 

as many points as they could remember in the remaining blank section of the paper. During 

each session, participants in each treatment group were encouraged to take notes on what 

they learned during sessions. Immediately following each therapy session, the therapist 

filled out a form with the following instructions on top: Please take a moment to write down 

all therapy points that were delivered during this session. Therapy point definition: the 

points, principles, or experiences that we want individual patients to remember and/or 

implement. These should be relevant to the specific patient (e.g., if the patient doesn't 

smoke, we would not consider information about sleep and smoking to be relevant to the 

patient), as well as relevant to treatment (e.g., we would not expect patients to report 

standard assessments of mood, a nonspecific review of the sleep diary, agenda setting, 

eliciting/giving feedback, or session scheduling). Instructions to rehearse learned principles 

were considered to be a form of homework, and were not included as examples of therapy 

points. For instance, the instruction, “Please complete this sleep diary each day” was 

considered to be a form of homework, while information as to how one would go about 

completing a sleep diary, or why a sleep diary might be useful, was considered to be an 

example of a therapy point.

Patient recall was then measured via a scoring system designed for this study given the lack 

of a psychometrically validated alternative. Based on the finding by Blanchard et al. (1995) 
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that changing from the most liberal to the most conservative scoring rule results in a change 

in diagnosis of PTSD from 44% to 29%, two forms of scoring rules were devised: Easy 

Scoring, which consisted of a relatively lenient grading system, and Hard Scoring, which 

consisted of a rather conservative grading system. See Figure 1.

Patient recall data were collected at the beginning of sessions 2 through 8, and 

corresponding therapy point lists were collected immediately following sessions 1 through 

7. See Figure 2 for sample patient recall data.

Patient recall for a given session was then measured in two ways for each scoring rubric: [1] 

the raw number of therapy points freely recalled (# Points Recalled); and [2] the percentage 

of therapy points freely recalled based on the corresponding therapist's list (% Points 

Recalled). Thus, given the two scoring rubrics (Easy vs. Hard Scoring) and two types of 

recall measured (# Points Recalled and % Points Recalled), we derived four recall variables: 

# Points Recalled (Easy), # Points Recalled (Hard), % Points Recalled (Easy), and % Points 

Recalled (Hard).

Therapy points recalled by patients that were not on the corresponding therapists’ list were 

not counted towards or against their recall scores. Therapy points recalled by patients that 

were not on therapists’ lists were regarded as “extraneous therapy points.” Hence, a given 

extraneous point could have been a false response by the patient, or a correct response that 

therapists failed to record on the therapist's list. As such, extraneous points were not counted 

toward or against any of the patients’ recall scores.

Homework was assigned at the end of each session. This included assignments such as 

completing a sleep diary, carrying out behavioral experiments, and filling out activity logs. 

Immediately following each session, therapists recorded their response to the question, To 

what extent did your patient complete the homework assignments this past week? on a scale 

from 0% (did not complete) to 100% (fully completed).

Measures

Participants were assessed for bipolar severity using the following measures at baseline:

Young Mania Rating Scale (YMRS)—The YMRS is an 11-item measure used to assess 

the severity of manic symptoms, with each item rated on a five-point scale. It has been 

shown to have good reliability and validity (Young et al., 1978).

Inventory of Depressive Symptomatology, Clinician Rating (IDS-C)—The IDS-C 

is a widely-used 30-item instrument assessing depressive symptoms, with each item rated on 

a four-point scale. The measure has demonstrated good reliability and validity (Rush et al., 

1996).

Treatment outcome was measured via the following outcome measures at pre and post 

treatment:

Insomnia Severity Index (ISI)—The ISI is a brief 7-item assessment of nighttime 

variables (difficulties falling asleep, staying asleep, early morning awakenings) and daytime 
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variables (satisfaction with sleep, degree of impairment with daytime functioning, 

noticeability of impairments, distress or concern with sleep). The ISI has adequate internal 

consistency (Cronbach's alpha = 0.91) and temporal stability (r = 0.80), and has been 

validated against diary and polysomnographic measures of sleep (Bastien, Vallieres, & 

Morin, 2001).

Pittsburgh Sleep Quality Index (PSQI)—The PSQI measures sleep quality based on 

self-reported ratings of 18 questions across seven domains: subjective sleep quality, sleep 

latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep 

medication, and daytime dysfunction over the last month. Scoring of the answers is based on 

a 0 to 3 scale, whereby 3 reflects the negative extreme on the Likert Scale. The PSQI has 

sufficient internal consistency and a reliability coefficient (Cronbach's alpha = 0.83; Buysse, 

Reynolds, Monk, Berman, & Kupfer, 1989).

PROMIS-Sleep Disturbance (PROMIS-SD)—PROMIS-Sleep Disturbance (PROMIS-

SD) was developed as part of the NIH Roadmap initiative designed to improve patient report 

outcomes using state-of-the-art psychometric methods. The short form (8 items) is scored 1 

‘not at all’ to 5 ‘very much’ and has established reliability and validity (convergent and 

construct). The sleep-related impairment item bank focuses on self-reported perceptions of 

alertness, sleepiness, and tiredness during usual waking hours, and the perceived functional 

impairments during wakefulness associated with sleep problems or impaired alertness. The 

sleep-related impairment short form is generic rather than disease-specific. It assesses sleep-

related impairment over the past seven days, and is a validated measure (Buysse et al., 2010; 

Yu, Buysse, Germain, & Moul, 2011)

Quality of Life in Bipolar Disorder – Sleep (QOL-Sleep)—The QOL-Sleep is one of 

12 domains measured via the QOL, which has established reliability and validity (Michalak, 

Murray, & CREST.BD, 2010). The QOL-sleep domain evaluates sleep and sleep-related 

daytime functioning over the past week. Specifically, patients are asked to think over the 

past 7 days and rate the extent to which they have woken up feeling refreshed, had no 

problems getting out of bed, had about the right amount of sleep for him/her, and kept a 

routine sleep-wake schedule. Patients rate their answers on a scale from strongly disagree 

(1) to strongly agree (5).

Participants were also asked to fill out a treatment evaluation questionnaire at post treatment 

that included the following questions: Do you consider that you still suffer from sleep 

problems? (1=Not at all; 9=Very Much); Do you think that you would need additional 

treatment for sleep problems? (1=Not at all; 9=Very Much); How much improvement has 

occurred in your sleep problems since the beginning of treatment? (0% - 100%).

Data Analysis

Inter-rater reliability between two independent raters scoring 32 therapy sessions was 

established for both Easy and Hard Scoring rubrics (r = 0.82, p<.001 and r = 0.92, p<.001, 

respectively). Disagreements were resolved via discussion. Mean recall data across sessions 

were analyzed for each participant. Participants with fewer than 4 out of 7 sessions worth of 
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data for a given measure were excluded from analyses. Patient recall rates and correlations 

between recall and treatment outcome were measured first across the collective sample, then 

separately for each treatment condition (i.e., CBTI-BP vs. PE). To control for multiple 

comparisons, a Bonferroni-adjusted alpha rate was utilized (0.05 divided by the total number 

of comparisons).

Results

Patient Characteristics

A total of N = 32 participants were recruited and randomized for this study. One participant 

in the CBTI-BP group dropped out of the study after completing 1 out of 7 sessions worth of 

recall data. One participant in the PE group dropped out of the study after completing 3 out 

of 7 sessions worth of recall data. The remaining N = 30 participants completed treatment 

and were thus included in the analyses for the present study. The number of non-completers 

(N = 2) was too small to test for significant differences between completers and non-

completers. Patient characteristics by treatment type are presented in Table 1. The CBTI-BP 

group had significantly more years of education than the PE group. No other significant 

group differences were observed.

Means of Sleep Outcome Measures and Treatment Evaluation Questions

Means and standard deviations of sleep outcome measures and treatment evaluation 

questions by treatment type are presented in Table 2. There were no baseline differences in 

sleep outcome measures between CBTI-BP and PE groups. At post treatment, the CBTI-BP 

group had better sleep on two of the four sleep outcome measures (ISI and PROMIS-Sleep), 

and with all treatment evaluation questions. To decrease the variance associated with 

baseline differences in years of education, one-way between-subjects analyses of covariance 

(ANCOVA) were also conducted with years of education as a covariate. All results were 

maintained when controlling for years of education.

Patient Recall

Participants recalled, on average, 1.54 (SD = 0.74) therapy points listed by therapists per 

session when evaluated via Easy Scoring rules, and 0.87 (SD = 0.57) therapy points when 

rated via Hard Scoring rules (see Figure 3a). In terms of percent points recalled, patients 

freely recalled an average of 36.9% (SD = 2.9%) of points listed by therapists from one 

week to the next when evaluated via Easy Scoring rules, and 19.6% (SD = 2.2%) of therapy 

points listed by therapists when rated via Hard Scoring rules (see Figure 3b).

The mean number of therapy points listed by therapists immediately following a given 

session (for both Easy and Hard scoring) was 4.59 (SD = 1.88). An incidental finding was 

that the number of therapy points delivered was positively correlated with the raw number of 

points recalled using the Easy Scoring rules (r = .71; p < .001) and Hard Scoring rules (r = .

57; p =.001), but not with the percentage of points recalled (based on therapists’ lists) using 

the Easy Scoring rules (r = −.34; p = .068) or Hard Scoring rules (r = −.09; p = .636).
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Mean homework compliance rates across sessions were not correlated with any of the recall 

measures, # Points Recalled (Easy): r = .27, p = .145; # Points Recalled (Hard): r = .23, p = .

214; % Points Recalled (Easy): r = .30, p = .103; % Points Recalled (Hard): r = .32, p = .

090, or with the mean number of therapy points delivered across sessions: r = .09, p = .651.

Baseline measures of mood and insomnia severity ratings were not correlated with any of 

the recall measures, YMRS: # Points Recalled (Easy): r = −.34, p = .065; # Points Recalled 

(Hard): r = −.40, p = .027; % Points Recalled (Easy): r = −.13, p = .495; % Points Recalled 

(Hard): r = −.23, p = .223; IDS-C: # Points Recalled (Easy): r = −.18, p = .330; # Points 

Recalled (Hard): r = −.21, p = .275; % Points Recalled (Easy): r = −.05, p = .811; % Points 

Recalled (Hard): r = −.16, p = .414; ISI: # Points Recalled (Easy): r = −.18, p = .348; # 

Points Recalled (Hard): r = −.03, p = .894; % Points Recalled (Easy): r = .30, p = .107; % 

Points Recalled (Hard): r = .35, p = .062, given a Bonferroni-adjusted alpha-level of .013.

A one-way within subjects ANOVA was conducted to compare the effect of session number 

on patient recall. There were no significant effects of the session number on any of the four 

recall measures examined, # Points Recalled (Easy): Wilks' Lambda = .67, F(6,9) = .73, p 

= .638; # Points Recalled (Hard): Wilks' Lambda = .56, F(6,9) = 1.16, p = .402; % Points 

Recalled (Easy): Wilks' Lambda = .71, F(6,9) = .61, p = .720; % Points Recalled (Hard): 

Wilks' Lambda = .57, F(6,9) = .41, p = .407. These findings suggest that mean recall does 

not vary significantly from one session to the next. An additional one-way within subjects 

ANOVA was conducted to compare the effect of session number on number of therapy 

points delivered. There was no significant effect of the session number on number of therapy 

points delivered, Wilks' Lambda = .61, F(6,9) = .95, p = .508, indicating that the number of 

therapy points also do not vary significantly from one session to the next.

Patient Recall vs. Sleep Outcome

Correlations between patient recall and sleep outcome are presented in Table 3.

Easy Scoring—Mean number of therapy points recalled was significantly correlated with 

two out of the four sleep outcome measures, namely the ISI and QOL-Sleep, given a 

Bonferroni-adjusted alpha-level of .013. Significant correlations were in the hypothesized 

direction (i.e., # points recalled was positively associated reduced insomnia severity ratings 

via the ISI, and improved sleep quality ratings via the QOL-Sleep over the course of 

treatment). Although the number of points recalled was not significantly correlated with 

PROMIS-Sleep, a marginally significant association was observed, also in the hypothesized 

direction. Percentage of points recalled was not significantly correlated with any of the sleep 

outcome measures.

Hard Scoring—Number of points recalled was positively correlated with reductions in 

insomnia severity ratings measured via the ISI, and improved sleep quality ratings measured 

via the QOL Sleep. When examining the percentage of points recalled versus sleep outcome 

measures, marginally significant effects were observed in two out of the four sleep outcome 

measures – namely, the ISI and QOL Sleep, also in the hypothesized directions.
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The number of therapy points delivered was correlated with the ISI (r = .39; p = .037) and 

QOL-Sleep (r = −.54; p = .009), but not significantly correlated with the PSQI (r = .17; p = . 

371) or PROMIS-Sleep (r = .18; p = .338). To provide a window into whether the 

relationship between therapy points delivered and treatment outcome is mediated by the 

number of points recalled, we conducted a meditational analysis following the procedures of 

Baron and Kenny (1986). Mediated effects were divided by the corresponding standard error 

to calculate z-scores (See MacKinnon & Dwyer, 1993). The # Points Recalled (Easy) 

significantly mediated the relationship between therapy points delivered and treatment 

outcome (ISI, z = 1.85; p = .033; QOL Sleep, z = 3.23; p < .001). Similarly, the # Points 

Recalled (Hard) significantly mediated the relationship between therapy points delivered 

and treatment outcome (ISI, z = 2.13; p = .017; QOL Sleep, z = 2.31, p = .017).

Patient Recall vs. Treatment Evaluation Measures

Correlations between patient recall and treatment evaluation measures are summarized in 

Table 4.

Easy Scoring—Mean number of therapy points recalled was significantly correlated with 

two out of the three treatment evaluation questions administered at post treatment, 

specifically, the extent to which patients rated that they still suffer from sleep problems, and 

the extent to which patients rated that they still need additional treatment for sleep. As 

hypothesized, the number of points recalled was correlated with lower evaluations of the 

extent to which patients rated that they still suffer from sleep problems, as well as lower 

evaluations of the extent to which patients rated that they still need additional treatment for 

sleep. There was a marginally significant positive association between the number of points 

recalled and the extent to which patients evaluated the percent improvement in their sleep 

over the course of treatment. Percentage of points recalled was not significantly correlated 

with any of the treatment evaluation questions.

Hard Scoring—A greater number of points recalled was negatively correlated with the 

extent to which patients rated that they still suffer from sleep problems, as well as the extent 

to which they rated that they still need additional treatment for their sleep problems at post 

treatment. A marginally significant association was found between the number of points 

recalled and the extent to which patients rated the percent improvement in their sleep over 

the course of treatment. No significant correlations were observed between percentage of 

points recalled and treatment evaluation conditions.

The number of therapy points delivered was correlated with all three of the treatment 

evaluation questions, including the extent to which patients rated the extent to which they 

still suffer from sleep problems (r = −.61; p = .001), the extent to which they rated that they 

need additional treatment for sleep (r = −.62; p < .001), and the % improvement in sleep (r 

= .50; p = . 007).
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Patient Recall Based on Treatment Type

The mean number of therapy points delivered by therapists in CBTI-BP was 5.79 (SD = 

1.42) and 3.02 (SD = 1.05) in the PE group. Participants in the CBTI-BP group received 

significantly more therapy points than participants in the PE group, t(28) = 5.89, p = .006.

Mean differences in patient recall rates by treatment type are presented in Table 5. Patients 

in the CBTI-BP group recalled significantly more therapy points than those in the PE group, 

for both Easy and Hard scoring conditions. There were no group differences in the 

percentage of points recalled. To decrease the variance associated with baseline differences 

in years of education, one-way between-subjects analyses of covariance (ANCOVA) were 

also conducted with years of education as a covariate. The results were maintained when 

controlling for years of education, # Points Recalled (Easy): CBTI-BP Adjusted M = 2.05, 

PE Adjusted M = 1.01, F(1,23) = 15.93, p = .001; # Points Recalled (Hard): CBTI-BP 

Adjusted M = 1.22, PE Adjusted M = .47, F(1,23) = 12.71, p = .002; % Points Recalled 

(Easy): CBTI-BP Adjusted M = .33, PE Adjusted M = .42, F(1,23) = 2.25, p = .148; % 

Points Recalled (Hard): CBTI-BP Adjusted M = .20, PE Adjusted M = .19, F(1,23) = .007, p 

= .936.

Mean homework completion rates across all sessions are presented in Table 2. Mean 

homework completion rates did not differ between CBTI-BP and PE groups, even when 

controlling for years of education, CBTI-BP Adjusted M = 82.52, PE Adjusted M = 76.31, 

F(1,23) = .142, p = .710.

Correlations of Patient Recall vs. Sleep Outcome Measures by Treatment Type

Correlations of patient recall vs. sleep outcome measures by treatment type are presented in 

Table 6. Significance tests employing Fisher's r-to-z transformations were used to examine 

differences in Pearson's r correlations between CBTI-BP and PE groups. The CBTI-BP 

group had a stronger correlation between the percentage of points recalled (Hard) and pre-

to-post PROMIS-Sleep deviation (r = .76) scores compared to PE (r = −.08). No other group 

differences in recall vs. sleep outcome correlations were observed.

Correlations of Patient Recall vs. Treatment Evaluation Measures by Treatment Type

Correlations of patient recall vs. treatment evaluation measures by treatment type are 

depicted in Table 7. Fisher's r-to-z transformations were used to explore differences in 

Pearson's r correlations between CBTI-BP and PE groups. No significant group differences 

were observed.

Discussion

The first aim of the present study was to determine the extent to which patients with bipolar 

disorder and co-morbid insomnia can accurately recall the contents of therapy from one 

weekly session to the next. Patients recalled, on average, 0.87 to 1.54 therapy points per 

session, depending on whether a conservative or lenient scoring rubric was used. The mean 

of number of therapy points delivered was 4.59 per given session (for both scoring systems 

used). Compared to the 2.27 recommendations recalled by patients and 3.83 
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recommendations delivered in the Chambers’ (1991) examination of memory for behavioral 

treatment of insomnia, patients in the present study recalled fewer therapy points, while 

more points were delivered by therapists.

When examining the percentage of points recalled, patients recalled between 19.6% and 

36.9% of points listed by therapists, measured via conservative and lenient scoring rubrics, 

respectively. In other words, patients freely recalled roughly a third or less of therapy 

contents from one weekly session to the next. This finding is congruent with the related 

literature on memory for non-mental health related treatment recommendations, which 

report recall rates between 19% and 33% within the months following a clinic visit (Bober et 

al., 2007; Jansen et al., 2008; Pickney & Arnason, 2005; Lewkovich & Haneline, 2005, 

Chambers, 1991).

The second aim was to examine whether patient recall is correlated with treatment outcome. 

In our sample of individuals with bipolar disorder, the raw number of points recalled was 

significantly correlated with two out of the four sleep outcome measures. Specifically, 

higher numbers of therapy points recalled were correlated with greater reductions on the ISI 

(a measure of insomnia severity) and greater gains on the QOL-Sleep (a measure of sleep 

quality). The remaining sleep outcome variables (PSQI and PROMIS-Sleep) were not 

significantly correlated with the number of points recalled, though moderate effect sizes in 

the hypothesized direction were observed (i.e., greater reductions in the PSQI and PROMIS-

Sleep were associated with higher numbers of therapy points recalled). While all four sleep 

outcome measures assess for nighttime sleep quality as well as sleep-related daytime 

functioning, the ISI and QOL-Sleep place a greater emphasis on sleep-related daytime 

impairment compared to the PSQI and PROMIS-Sleep. Given that the sleep interventions 

targeted both daytime and nighttime sleep factors, it is possible that the ISI and QOL-Sleep 

were more sensitive to the gains in treatment, and thus more strongly correlated with patient 

recall than the PSQI and PROMIS-Sleep. The number of therapy points recalled was also 

correlated with positive treatment evaluation scores. Specifically, a higher number of 

therapy points recalled was associated with lower ratings of the extent to which patients 

evaluated that they still suffer from sleep problems, and the extent to which patients rated 

that they still needed additional treatment for their sleep at post treatment. Such findings are 

consistent with the existing medical literature which posits that poor memory for the content 

of a doctor's visit can lead to lower treatment adherence (e.g., Bober et al., 2007; Jansen et 

al., 2008), which can in turn lead to worse treatment outcome (Vermeire et al., 2001). When 

examining percentage of points recalled, however, no significant relation between patient 

recall and treatment outcome was observed. It appears that the quantity of points recalled, 

not the percentage of points recalled based on corresponding therapists’ lists, is associated 

with treatment outcome.

The third and fourth aims were to explore differences in recall rates and associated 

relationships with treatment outcome based on two types of treatment. Participants receiving 

CBTI-BP recalled a significantly higher number of therapy points than those receiving PE. 

However, there were no significant differences in the percentage of points recalled between 

groups. This can be explained by the fact that significantly more therapy points were 

delivered in the CBTI-BP group compared to the PE group. Participants in the CBTI-BP 
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group received a larger dose of therapy points, and also recalled a proportionately larger 

amount of therapy points than those in the PE group. While participants in the CBTI-BP 

group had significantly more years of education than those in PE at baseline, these group 

differences in recall were maintained when controlling for years of education. Intriguingly, 

no pattern of group differences in the correlations between patient recall and treatment 

outcome were observed.

There are several potential explanations for the group differences in number of points 

recalled. One is that the quality of therapy points delivered may have been inconsistent 

across treatment conditions. Specifically, therapy points in PE involved broad and general 

facts about bipolar disorder and sleep, while points in CBTI-BP involved individualized 

information relevant to improving sleep among individuals with bipolar disorder. It is 

possible that the more personalized information characteristic of CBTI-BP was more 

memorable. Indeed, Gutchess, Kensinger, Yoon, and Schacter (2007) demonstrated that self-

referenced information is more easily remembered than information that is not personalized. 

However, future research is needed to demonstrate whether such self-reference effects 

influence patient recall in the context of therapy. Given that CBTI-BP involved explicit 

plans for change, whereas PE did not, it also seems possible that different types of therapy 

points were delivered in each of the treatment conditions. Specifically, therapy points in the 

CBTI-BP condition likely involved a combination of skills and strategies to implement, 

alongside didactic information about bipolar disorder and sleep, while therapy points in the 

PE condition likely involved strictly didactic information about bipolar disorder and sleep. 

Future research is necessary to examine whether qualitative differences in the types of 

therapy points delivered can account for group differences in patient recall and subsequent 

outcome. Another potential explanation for these group differences is the fact that 

significantly more therapy points were delivered by therapists in the CBTI-BP group 

compared to the PE group. As mentioned earlier, if it is the case that the number of therapy 

points delivered serves as one of the driving mechanisms behind patient recall and 

associated treatment outcome, such group differences could be accounted for by the 

difference in sheer quantity of points delivered across treatment conditions. Future studies 

could benefit from controlling for the nature of therapy, particularly the quality and quantity 

of therapy points delivered in a given session while examining patient memory for therapy.

Given that patient recall for therapy appears to be low and is associated with worse 

treatment outcome, it is likely that patients could benefit from strategies that target the 

enhancement of patient memory for therapy (Harvey et al., 2014). For instance, therapists’ 

use of attention-recruiting techniques – demonstrated to be effective in enhancing the 

encoding process of a memory (e.g., Carney & Levin, 2002) – appears to be a promising 

strategy for increasing the memorability of the contents of a session. It is also well 

established that self-generated information is more memorable than presented information 

(e.g., DeWinstanley & Bjork, 2004). Thus, helping patients to generate their own list of 

therapy points in a given session might be another avenue by which patient memory for 

sessions could be improved. As reviewed by Johnson and Johnson (2009), there are 

numerous studies demonstrating how cooperative learning – which involves two or more 

individuals working collaboratively to solve problems, explore new information, or answer 

questions – can be more effective in promoting individuals’ long-term retention of the 
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learned material compared to traditional learning settings (e.g., a student listening to a 

teacher give a lecture). As such, strengthening the collaborative nature of the patient-

therapist relationship might be another plausible pathway for which patient memory for 

therapy contents can be improved. While such strategies have been documented to be 

effective in promoting memory in the cognitive and education psychology literatures, future 

research is needed to establish whether such memory-supporting techniques are effective in 

a therapeutic context.

In addressing the issue of improving patient memory for therapy, careful attention needs to 

be given to the underlying mechanisms that might be contributing to poor memory for 

therapy, above and beyond memory difficulties that are experienced by the patients (e.g., the 

verbal and declarative episodic memory impairments characteristic of bipolar disorder; see 

Malloy-Diniz et al., 2009 and Martinez-Aran et al., 2004). An incidental finding arising 

from the present study was that the number of therapy points delivered was highly correlated 

with the raw number of points recalled, two of the four sleep outcome measures (ISI and 

QOL-Sleep), and most of the treatment evaluation questions. Specifically, greater numbers 

of therapy points delivered was associated with more therapy points recalled, and greater 

improvements in sleep and evaluations of treatment. Furthermore, we found that the number 

of points recalled mediated the relationship between the number of therapy points delivered 

and treatment outcome. While causal relationships have yet to be established, this finding 

raises the possibility that increasing the number of points delivered in a given session might 

play a role in improving memory for therapy and subsequent treatment outcome. Future 

research is needed to establish whether specific kinds of therapy points are more easily 

recalled than others, and whether qualitative differences in therapy points recalled 

differentially influence outcome. Additionally, it is possible that specific patient behaviors, 

such as taking notes during sessions, could play a role in the extent to which patients 

recalled the contents of therapy (Harvey et al., 2014). In the present study, patients in both 

conditions were encouraged to take notes, but note taking was not quantified. Measuring 

patient note taking and its impact on subsequent memory for therapy is an important 

direction for future research.

There are several limitations. First, a causal relationship between patient recall and treatment 

outcome needs to be established in future research. Also, there is a need to replicate these 

findings with a treatment that does not involve improving sleep, given that improving sleep 

can also improve memory (Walker, 2008). However, in the present study patient recall did 

not vary significantly from one session to the next, while it is likely that sleep improved 

gradually over the course of the treatment. Indeed, Edinger and Sampson (2003) 

demonstrated that significant improvements in sleep can be made after only two sessions of 

CBT-I. Hence, if sleep were driving patient recall, we would expect recall rates to improve 

steadily across therapy sessions. Nonetheless, future research should also employ 

manipulations of patient recall (via techniques implemented by therapists) to examine 

whether bolstering patient recall causally affects changes in treatment outcome. Second, in 

the present study, therapists were not asked to record therapy points as the session unfolded 

due to concerns that the increased cognitive load of such a task would interfere with the 

progress of the therapy. While we cannot rule out the possibility that a therapist did not 

remember all therapy points, we took a number of precautions to try to ensure accuracy of 
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therapist recall. Specifically, the therapists recorded the therapy points immediately 

following the session, the treatment manual specified which therapy points to deliver each 

session, and therapists were encouraged to refer to the treatment manual to serve as a 

memory cue while recording therapy points. Third, participants were not given advance 

notice that they would be given a recall task at the end of each session. However, we assume 

that patients learned after one or two sessions that the recall task was a standard procedure. 

The role of expectations of completing a recall task on subsequent recall performance should 

be addressed in future studies. Fourth, given the effects of circadian phase on memory 

(Valentinuzzi, Menna-Barreto, & Xavier, 2004), future research should control for time of 

day during which therapy sessions are held.

In sum, patient memory for therapy is strikingly poor, and appears to be associated with 

treatment outcome. There is also preliminary evidence that memory for therapy depends on 

the type of treatment offered, as well as the quality and quantity of therapy points delivered. 

Future work is needed to examine the mechanisms contributing to poor memory for therapy, 

and to develop techniques by which therapists can help bolster patient recall of therapy 

contents to thereby improve treatment outcome. Together, the present findings may well be 

relevant transdiagnostically given that memory impairment is a feature of many psychiatric 

conditions including major depression (Behnken et al., 2010), bipolar disorder (Martino, 

Igoa, Marengo, Scarpola, & Strejilevich, 2011), schizophrenia (Varga, Magnusson, Flekkoy, 

David, & Opjordsmoen, 2007), posttraumatic stress disorder (Isaac, Cushway, & Jones, 

2006), and other anxiety disorders (Airaksinen, Larsson, & Forsell, 2005).
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Figure 1. 
Recall Scoring Rubric.
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Figure 2. 
Sample Recall Data
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Figure 3. 
Patient Recall of Therapy Points
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Table 1

Participant Characteristics

CBTI-BP (n = 17) PE (n = 13) Test Statistic p

Gender, n (% Female) 10 (58.8) 7 (53.8) x2 = .07 .785

Race

    White, n (%) 11 (64.7) 6 (46.2)

    Black, n (%) 3 (17.6) 2 (15.4)

    Asian, n (%) 0 3 (23.1)

    Not Specified, n (%) 2 (11.8) 0

    Other, n (%) 0 1 (7.7)

    Native American, n (%) 0 1 (7.7)

    Multi-Racial, n (%) 1 (5.9) 0

x2 = 9.30 .157

Ethnicity

    Non-Hispanic, n (%) 16 (94.1) 11 (84.6)

    Hispanic, n (%) 1 (5.9) 2 (15.4)

x2 = .38 .739

Age (years) 39.47 (13.47) 36.92 (9.87) t(28) = .57 .571

Education (years) 16.47 (3.02) 13.64 (2.94) t(24) = 2.39
.025

*

YMRS (Pre) 2.82 (2.98) 5.12 (3.74) t(28) = −1.87 .072

IDS-C (Pre) 10.29 (8.04) 13.00 (7.66) t(28) = −.93 .359

Note. Mean (SD) presented unless otherwise noted. YMRS = Young Mania Rating Scale; IDS-C = Inventory of Depressive Symptomatology – 
Clinician Rated.

*
p<.05
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Table 2

Means of Sleep Outcome Measures and Treatment Evaluation Questions

CBTI-BP (n = 17) PE (n = 13) t df p

Sleep Outcome (Pre)

    ISI 18.41 (4.17) 19.54 (4.50) −.71 28 .484

    PSQI 10.94 (3.13) 11.92 (3.17) −.85 28 .405

    PROMIS-Sleep 24.47 (6.49) 26.92 (5.60) −1.86 28 .287

    QOL-Sleep 7.64 (2.66) 10.27 (3.64) −1.94 20 .066

Sleep Outcome (Post)

    ISI 7.44 (5.72) 13.92 (5.91) −2.99 27
.006

**

    PSQI 6.29 (3.95) 8.77 (3.14) −1.85 28 .074

    PROMIS-Sleep 18.00 (7.37) 23.62 (5.88) −2.25 28
.033

*

    QOL-Sleep 12.53 (4.12) 11.00 (4.14) .98 26 .336

Treatment Evaluation (Post)

    Still suffer from sleep problems? 4.33 (2.74) 6.85 (2.11) −2.68 26
.013

**

    Need additional treatment for sleep? 2.87 (2.26) 6.38 (2.36) −4.02 26
<.001

***

    % Improvement in sleep? 71.33 (22.95) 35.00 (30.00) 3.63 26
.001

***

% Homework Compliance 82.08 (17.02) 79.95 (29.53) .25 28 .112

Note: Mean (SD) presented. ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality Index, PROMIS-Sleep = Patient-Reported Outcomes 
Measurement Info System – Sleep, QOL-Sleep = Quality of Life – Sleep.

*
p<.05

**
p<.01

***
p<.001
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Table 3

Correlations between Patient Recall and Sleep Outcome Measures

Measure ISI PSQI PROMIS-Sleep QOL-Sleep

# Points Recalled (Easy)
.50

* .26 .37
−.69

*

# Points Recalled (Hard)
.57

* .34 .41
−.69

*

% Points Recalled (Easy) .16 .19 .19 −.26

% Points Recalled (Hard) .38 .33 .23
−.53

*

Note. ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality Index, PROMIS-Sleep = Patient-Reported Outcomes Measurement Info 
System – Sleep, QOL-Sleep = Quality of Life - Sleep. Recall rates are means across all sessions for each participant. Sleep outcome measures are 
pre-post treatment deviation scores. Bonferroni-adjusted significance is indicated by

*
p<.013.
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Table 4

Correlations between Patient Recall and Treatment Evaluation Measures

Measure Still suffer from sleep problems? Need additional treatment for sleep? % Improvement in sleep?

# Points Recalled (Easy)
−.71

*
−.56

* .42

# Points Recalled (Hard)
−.64

*
−.66

* .44

% Points Recalled (Easy) −.14 .13 −.08

% Points Recalled (Hard) −.31 −.24 .12

Note. Recall rates are means across all sessions for each participant. Treatment evaluation measures were administered at post treatment. 
Bonferroni-adjusted significance is indicated by

*
p<.013.
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Table 5

Patient Recall by Treatment Type

Measure CBTI-BP PE t (df) p

# Points Recalled (Easy) 1.86 (.77) 1.14 (.47) 2.96 (28)
.006

*

# Points Recalled (Hard) 1.12 (.57) .54 (.37) 3.19 (28)
.003

*

% Points Recalled (Easy) 31.8 (11.2) 43.6 (18.9) −2.00 (18) .060

% Points Recalled (Hard) 19.0 (10.1) 20.3 (14.1) −.29 (28) .775

Note. Mean (SD) recall scores are presented. Recall rates are means across all sessions for each participant. Bonferroni-adjusted significance is 
indicated by

*
p<.013.
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Table 6

Correlations between Patient Recall and Sleep Outcome Measures by Treatment Type

Measure ISI PSQI PROMIS-Sleep QOL-Sleep

# Pts Recalled (Easy)

    CBTI-BP .33 .06 .52 −.67

    PE .49 .48 .09 −.63

        z −.43 −1.12 1.17 −.14

# Pts Recalled (Hard)

    CBTI-BP .45 .14
.70

* −.66

    PE .45 .54 −.03 −.60

        z 0 −1.12 2.17 −.20

% Pts Recalled (Easy)

    CBTI-BP .52 .02
.67

* −.54

    PE .31 .56 .11 −.55

        z .57 −1.48 1.69 .03

% Pts Recalled (Hard)

    CBTI-BP .58 .16
.76

* −.62

    PE .31 .55 −.08 −.58

        z .76 −1.10
2.60

* −.13

Note. ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality Index, PROMIS-Sleep = Patient-Reported Outcomes Measurement Info 
System – Sleep, QOL-Sleep = Quality of Life – Sleep. Recall rates are means across all sessions for each participant. Sleep outcome measures are 
pre-post treatment deviation scores. Fisher's r-to-z transformations are presented. Bonferroni-adjusted significance is indicated by

*
p<.013.
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Table 7

Correlations between Patient Recall and Treatment Evaluation by Treatment Type

Measure Still suffer from sleep problems? Need additional treatment for sleep? % Improvement in sleep?

# Pts Recalled (Easy)

    CBTI-BP
−.68

* −.51 .24

    PE −.52 −.24 .23

        z −.59 −.74 .02

# Pts Recalled (Hard)

    CBTI-BP −.59
−.67

* .30

    PE −.42 −.30 .14

        z −.54 −1.17 .39

% Pts Recalled (Easy)

    CBTI-BP −.59 −.28 .40

    PE −.24 −.06 .07

        z −1.01 −.53 .83

% Pts Recalled (Hard)

    CBTI-BP −.52 −.59 .41

    PE −.25 −.13 .03

        z −.75 −1.28 .95

Note. Recall rates are means across all sessions for each participant. Treatment evaluation measures were administered at post treatment. Fisher's r-
to-z transformations are presented. Bonferroni-adjusted significance is indicated by

*
p<.013.
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