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Abstract 
Objective: Critical care nurses work in a challenging intensive care (ICU) 
environment that results in work-related psychological distress. Our objec-
tive was to pilot an in-person or virtual mindfulness-based cognitive therapy 
(MBCT) program enhanced resilience and a similarly designed attention con-
trol group. Methods: We randomized ICU nurses with symptoms of burnout 
syndrome and decreased resilience to an MBCT program or a similarly for-
matted book club control. Our primary outcome was change in resilience as 
measured by the Connor-Davidson Resilience Scale (CD-RISC). Results: One- 
hundred one nurses completed study-related procedures. Overall, 70% had 
baseline symptoms of anxiety and 26% had symptoms of depression. For the 
in-person cohorts, there was no statistical difference between intervention 
and control groups regarding the total number of sessions attended (3.85 days 
± 1.4 versus 3.75 days ± 0.15; p = 0.64). Using the Client/Patient Satisfaction 
Questionnaire-8 (CSQ-8), satisfaction scores were higher in the intervention 
group for weeks two through four of the program: p = 0.03, 0.0003, 0.007 re-
spectively. There was no difference in the change in CD-RISC scores between 
the two groups (mean difference: treatment = 5.0, control = 7.0; p = 0.30). 
The online intervention cohort had greater improvements in the change of 
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their median emotional exhaustion burnout scores when compared to the in- 
person intervention cohorts (−5 [−8 to −1.5] vs. 2 [−5 to 8], p = 0.049). 
Conclusions: We developed a feasible and acceptable in-person and online 
MBCT-ICU intervention that did not increase resilience scores in ICU nurses 
when compared to an attention control group. These results could help guide 
the proper design of larger trials to determine the efficacy of other resilience 
interventions. 
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1. Introduction 

Intensive care unit (ICU) nurses have difficult jobs related to repetitive traumatic 
direct patient care experiences [1]. The cumulative exposure to these work-related 
stresses may cause significant psychological distress. The risk of psychological 
distress is high in ICU nurses with increased rates of burnout syndrome (BOS), 
posttraumatic stress disorder (PTSD), depression and anxiety [2] [3]. 

These stressful experiences are intrinsic to the critical care environment in-
cluding coping with end-of-life issues, patient deaths, and performing cardi-
opulmonary resuscitation. While there are organizationally focused interven-
tions that can be beneficial to support clinician wellbeing such as debriefings and 
pauses, individually focused resilience building activities may also be beneficial. 
Resilience is a psychological construct that buffers the impact of stress and trauma, 
resulting in a return to baseline functioning without long-term consequences [4] 
[5] [6]. There are resilience psychological characteristics that are modifiable, 
and therefore resilience can be learned [4]. One of these characteristics is cog-
nitive flexibility or the ability to reframe a perspective or experience related to a 
stressful situation [7]. Cognitive flexibility can be enhanced by mindfulness 
and meditative training and is associated with improved wellbeing [8]. Higher 
levels of resilience in ICU nurses are associated with less symptoms of BOS or 
PTSD [9]. 

There are currently no established and accepted individually focused resilience 
building activities for ICU nurses. Mindfulness Based Cognitive Therapy (MBCT) 
integrates Mindfulness Based Stress Reduction and Cognitive Behavioral Thera-
py and helps individuals bring awareness towards negative feelings and thoughts 
[10] [11]. MBCT teaches individuals to think differently about troubling expe-
riences and can building resilience [10] [11] [12] [13] [14]. In an 8-week in-person 
group format, MBCT has been evaluated for patients with anxiety, stress, and 
PTSD [10]. Additionally, a digital MBCT format has been developed that could 
increase access to the intervention [15]. However, there are no studies examin-
ing the effect of MBCT on resilience, psychological distress, or burnout in ICU 
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nurses. 
The goal of this randomized trial was to determine whether an in-person 

MBCT resilience program was acceptable and feasible to ICU nurses, identify 
recruitment and randomization challenges for future studies, and determine 
whether the intervention improved resilience when compared to an attention 
control group. We also wanted to explore subgroups that may have improved 
responsiveness to the MBCT intervention and examine the ability to conduct the 
MBCT program with a web-based platform. 

2. Methods 

ICU nurses were enrolled from Denver metropolitan area hospitals from July 
2017 until April 2018. Eligible nurses were recruited formal announcements at 
staff meetings, posting of flyers in the hospital, and word of mouth. The study 
inclusion criteria included: nurses who are employed by a hospital and working 
in the ICU for at least 20 hours per week that manifest decreased resilience de-
fined as a score of <82 on the Connor-Davidson Resilience Scale (CD-RISC) and 
had positive symptoms of BOS in at least one dimension, using the Maslach 
Burnout Inventory (MBI): >17 emotional exhaustion score, >7 depersonalization 
score, or <31 personal accomplishment score [16] [17] [18]. The completion of 
the above scales for inclusion into the study were performed under a waiver of 
consent and HIPAA authorization. Our exclusion criterion was part-time or per 
diem nurses working less than 20 hours per week at the bedside. Informed con-
sent was obtained from all study subjects and the voluntary nature of the study 
as well as the ability to withdraw from the study was explained to all partici-
pants. A computerized randomization table was used to generate treatment as-
signment in a 1:1 allocation, which was performed by the trial project manager. 

Patient and Public Involvement: With stakeholder engagement, we optimized 
the MBCT program. ICU nurses, ICU based managers, and hospital administra-
tors participated in focus groups to determine components of the program in-
cluding session scheduling, course integration into care models, an acceptable 
control group, the amount of reimbursement, and identification of important 
outcomes [19]. Through word of mouth, ICU nurses helped with recruitment of 
subjects. We did not assess the burden of the intervention on the ICU nurses. 
Results will be disseminated through presentations at national nursing meetings. 

Ethics Statement: This study was approved by the Colorado Multiple Institu-
tional Review Board (COMIRB# 17-0279). All participants gave their informed 
consent before their involvement in any research related activities. Any revisions 
of the MBCT or control interventions were reviewed and approved by COMIRB 
prior to implementation. Data from this study will be made available upon re-
quest. At the time of enrollment, we collected individual participant and work- 
related demographics. We also collected responses to the following question-
naires listed below 

The Connor-Davidson Resilience Scale (CD-RISC) is a 25 item self-report 
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questionnaire developed to measure clinical treatment response and to assess in-
dividual levels of resilience [17]. Total score ranges from 0 - 100 with scores ≥82 
reflecting average levels of resilience and ≥92 reflecting high levels of resilience 
[20]. 

Maslach Burnout Inventory (MBI)-HS is a 22-item self-report questionnaire 
that measures the three dimensions of burnout syndrome (emotional exhaustion 
(EE), depersonalization (DP) and personal accomplishment (PA)) on a 7-point 
Likert scale [16] [21]. The EE scale identifies individuals who are overextended 
or emotionally exhausted at work and consists of 9 items. Individuals who have 
an impersonal response towards their patients is measured on the DP scale, 
which includes 5 items. The PA scale assesses levels of accomplishment and suc-
cess related to work and includes 8 items [22]. 

The Posttraumatic Diagnostic Scale (PDS) is a self-report tool that measures 
PTSD symptom severity and meets all diagnostic criteria for a PTSD diagnosis. 
The PDS is highly correlated with the gold standard clinician-administered 
PTSD scale (CAPS) [18] [23] [24]. Symptoms are scored using a 4-point scale 
and diagnostic criteria are met if there is an identifiable traumatic event, one ep-
isode of re-experiencing the trauma, three symptoms of avoidant behavior, and 
two symptoms of hyperarousal. Symptom severity can be calculated by summing 
the scores of the three sections related to re-experiencing, avoidance and hyper-
arousal symptoms. For this study, nurse participants were asked to focus on a 
work-related trauma and symptoms related to that trauma. 

The Hospital Anxiety and Depression Scale (HADS) is a self-report measure 
that includes 14 questions: 7 questions addressing symptoms of depression and 7 
questions addressing symptoms of anxiety. A score that indicates a suggestive 
diagnosis of anxiety or depression is >8 on each of the subscales [1] [25] [26]. 

Client/Patient Satisfaction Questionnaire-8 (CSQ-8) is a short measure of sa-
tisfaction that includes eight items rated on a 4-point Likert scale. Satisfaction is 
calculated by summing the scores of each question with higher scores indicating 
higher levels of satisfaction [27]. The CSQ-8 has demonstrated good validity and 
reliability [28]. The CSQ-8 was used to determine satisfaction with the MBCT 
and control interventions. 

Due to the sensitive nature of the questionnaires and the intervention, we 
used a third-party honest broker to ensure that participant responses remained 
anonymous and all data was de-identified. The honest broker was provided by 
the University of Colorado Clinical Translational Science Award research core, 
and the individual was not part of the research team nor in the same department 
as the research team. Study participants entered their demographic information 
and survey responses into an electronic database using study identification num-
bers to ensure that the study team remained blinded to personally identifiable 
information. The honest broker then linked the study identification numbers 
with personally identifiable information and longitudinal data collection. Sub-
sequently, they de-identified the data and transferred this data electronically to 
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the study team. 
Primary Outcome: 
Change in CD-RISC scores: The primary outcome was the pre-post changes in 

the CD-RISC scores in intervention and control subjects. 
Secondary Outcomes: 
Acceptability: Overall satisfaction scores were calculated to measure accepta-

bility, using the CSQ-8 [27]. Scores can range from 8 to 32, and higher scores in-
dicate greater levels of satisfaction. The CSQ-8 was administered weekly after 
each session. 

Adherence: Our research personnel recorded study participant’s attendance at 
each of the sessions and completion of assigned daily practices. Through our 
honest broker system, study participants completed REDCap diary cards and 
recorded their weekly participation in their out of class activities. Adherence was 
calculated from these two sources of information. 

MBCT-ICU Intervention: The intervention was adapted using input from fo-
cus groups with critical care nurses and administrators. Similar to the structure 
of standard MBCT courses, the MBCT-ICU program consisted of 16 hours of 
MBCT training. All sessions followed a consistent format. Each session began 
with a meditation to facilitate transition from the “doing” mode to “being” mode, 
focused on non-judgmental awareness of the present moment. This practice was 
followed by a process of inquiry during which the facilitator guided discussion 
and self-reflection about experiences with the in-class mindfulness practice and 
the daily home practice assignments. New material was introduced through ex-
periential exercises followed by group discussion. The first half of the program 
focused on developing a foundation of mindfulness skills. The second half of the 
program emphasized the application of mindfulness skills to the context of work 
and focused on developing skills in responding flexibly and intentionally, rather 
than reactively, at times of stress at work. Acceptance and non-judgmental 
awareness as skillful steps in dealing with one’s work environment were expli-
citly explored. The nurse participants were asked to practice mindfulness daily 
and complete homework assignments to reinforce behaviors learned during class 
time. The complete intervention protocol is included in the supplementary ma-
terial. 

Control group: Our control protocol was an attention comparison group in 
the format of a book club. A novel was chosen by the study team and each co-
hort used that novel (A Man Called Ove by Fredrik Backman). This novel that 
did not include events that may trigger work-related experiences. The group met 
for the same number of sessions and duration as the intervention group. During 
each session, participants had free reading time, open discussion about the book, 
and activities that fostered group communication such as playing board games. 
The instructor discouraged discussions regarding work, and no mindfulness skills 
were discussed or implemented. Homework was assigned reading time that was 
matched to the amount and duration of homework as the intervention group. 
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Phase 1: We initially conducted a pre-pilot cohort with the following goals: to 
enhance the feasibility of MBCT-ICU and control interventions, refine the logis-
tics of the programs, and initially evaluate treatment and instructor fidelity. Par-
ticipants attended a total of 8 two-hour weekly sessions. Each MBCT-ICU and 
control session were led by two instructors. For the MBCT-ICU group, both in-
structors were formally trained in MBCT and one was also an experienced ICU 
nurse. For the control group, one instructor was a licensed clinical social worker 
and the other was an experienced ICU nurse. Group qualitative interviews were 
conducted with participants at the conclusion of the program. 

Phase 2: Based on feedback identified from the study participants in Phase 1, 
we adjusted the intervention and control protocol to become four 4-hour ses-
sions and consolidated the meditation home practice to remove any duplicates 
based on the prior week. In addition, we only had one instructor for each of the 
intervention and control sessions. Finally, we conducted the control and inter-
vention sessions on the same day and at the same time of day. This change al-
lowed randomization to occur a few days before the course with the hope to in-
crease engagement and decrease the rate of drop out prior to the commence-
ment of the sessions. 

Phase 3: The intervention and control programs were delivered in a web- 
based format to provide more flexibility in completing the program. We used a 
web-based adaptation of MBCT called Mindful Mood Balance (MMB). MMB is 
an 8-week program that was modified to fit the 4-week format introduced in 
phase 2. Introductory emails were completed with the participants, at which 
time they were set up with MMB accounts and questions about the study were 
answered. The instructor offered to schedule an optional introduction call to an-
swer questions and discuss the program and process. Participants were instructed 
to complete two MMB sessions a week and the homework was built into the 
program. In addition, a weekly group one-hour video conference session was 
conducted with a trained MBCT instructor to discuss how the MMB skills apply 
to burnout syndrome in the ICU. Based on availability, participants chose from 
several meeting times during the week. The video conference session started 
with a meditation and brief inquiry. Participants discussed their home practice 
relative to working in the ICU. Prior to each video conference, the MBCT in-
structor sent a reminder email that contained a link and clarified the sessions 
that should be completed. Throughout the 4-week program, the instructor re-
sponded to technical questions about the program and about the progression 
of the program or home practice. The MMB sessions included: mindfulness 
training, the body scan, the breath, exploring the landscape of burnout syn-
drome, facing difficulties, the concept that thoughts are not facts, learning how 
to build your plan of action, and supporting your practice in the world intro-
duction. 

The online book club included 4 weekly sessions. Web-based book club par-
ticipants were asked to do home reading, respond to discussion questions, and 
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attend one group video conference session per week that last an hour. The group 
video conference sessions were offered on two different days and participants 
were given the option to choose the best day for them each week. During the ini-
tial session, the book club facilitator met with the group to establish general 
rules, expectations, engage in ice-breaker exercises and discuss the book chap-
ters. The participants were given the assigned reading schedule (approximately 
100 pages each week). Participants kept a daily reading log where they entered 
the minutes spent reading. Like the MBCT group, book club participants com-
pleted pre/post surveys (before week 1 and after week 4) and filled out weekly 
homework logs and satisfaction surveys. 

Statistical Analysis: All comparisons assumed a two-sided test of hypothesis 
and a significance level of 0.05. Baseline demographics were compared between 
groups using two-sample t-tests, chi-square, and Fisher’s exact tests, as appro-
priate. The difference in change on all outcome measures were compared using 
two-sample t-tests for Phases 2 and 3, as were the weekly CSQ-8 scores. Wilcoxon 
rank-sum tests were used to assess differences for Phase 1. Linear regression was 
then used to model the change in each outcome as a function of group as well as 
baseline demographics that were 1) found to be statistically significantly differ-
ent between the groups and 2) have a plausible confounding effect on the rela-
tionship of interest. Additional post-hoc analyses were performed to examine 
the differences between virtual and in-person attendance for both the book club 
and the MBCT program. CSQ-8 scores and change in burnout sub-scores (emo-
tional exhaustion, and depersonalization) were compared within intervention 
groups and between in-person and virtual delivery modes using a nonparametric 
Wilcoxon test. Lastly, we ran an exploratory post-hoc analysis which compared 
the change in emotional exhaustion between intervention groups based on their 
baseline CD-RISC scores. We examined three additional and more conservative 
cutoff values for the baseline CD-RISC (75, 70, and 65). These comparisons were 
made using nonparametric Wilcoxon tests. Previous studies suggest that clini-
cally significant changes in CD-RISC scores range from 12 - 19 points with an 
approximate standard deviation of 20 points [17]. With a total enrollment of 120 
subjects, we will be able to detect a difference of 12 points in CD-RISC score 
between the control and intervention groups with 90% power (assuming a 2- 
sided significance level (alpha) of 0.05 and an equal variance t test. There were 
no planned interim analyses. 

3. Results 

During all three phases of the study, 233 ICU nurses expressed interest in par-
ticipating in the trial. Of those interested, 24 did not complete the screening 
process and 48 were not included due to either not meeting the inclusion criteria 
or they met the exclusion criterion. Of the 161 eligible nurses, 139 consented to 
the study (consent rate of 86%). Subsequently, eight nurses withdrew prior to 
randomization. Overall, 131 participants were randomized with 66 rando-
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mized to the control arm (book club) and 65 randomized to the intervention 
arm (MBCT-ICU). A total of 30 nurses (22.9%; 95% point estimate confidence 
interval = 15.7% - 30.1%) withdrew from the study. Twenty-five withdrew after 
randomization and prior to the start of the intervention, 8 from the control arm 
and 17 from the intervention arm. Five subjects withdrew during the treatment 
period, four from the control arm and one from the intervention arm (see Fig-
ure 1). One hundred one nurses completed a portion or all study-related proce-
dures. Overall, 70% of the participants had symptoms of anxiety and 26% had 
symptoms of depression at baseline. Of the participants with symptoms of an-
xiety, 14% (10/74) were taking medications for their symptoms. Of the partici-
pants with symptoms of depression, 50% (14/28) were taking medications for 
their symptoms. Table 1 includes the demographic characteristics of the enrolled 
ICU nurse subjects. 

Phase 1: 
Overall, 13 individuals who participated in Phase 1 of the study: 5 in the 

MBCT-ICU and 8 in the control group. There was a significant difference be-
tween groups in the total number of sessions attended (MBCT-ICU group 6.8 ± 
1.0 compared to the control group 5.0 ± 0.9, p value = 0.009). On average, the  
 

 
Figure 1. Enrollment, randomization, and follow-up. 
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Table 1. Baseline demographics. 

Variable 
Treatment (MBCT)  

N = 48 
Control (Book Club) 

N = 58 
p-value 

Gender 
% female (n) 

 
94% (45/48) 

 
93% (54/58) 

 
0.90 

Age (mean/SD) 33.0 ± 6.5 32.4 ± 7.4 0.73 

Race 
% Caucasian (n) 

 
92% (44/48) 

 
95% (55/58) 

 
0.07 

Ethnicity 
% Hispanic (n) 

 
2% (1/48) 

 
3% (2/58) 

 
0.67 

Marital Status 
% Married (n) 

 
54% (26/48) 

 
47% (27/58) 

 
0.30 

% with Children (n) 25% (12/48) 22% (13/58) 0.80 

Highest Nursing Degree 
% BSN (n) 

 
92% (44/48) 

 
92(% 53/58) 

 
0.57 

Years Practicing as a nurse (mean/SD) 6.5 ± 1.0 6.8 ± 0.9 0.80 

Years Practicing ICU (mean/SD) 5.2 ± 5.9 5.3 ± 0.8 0.85 

ICU Type 
% MICU (n) 

 
25% (12/48) 

 
19% (11/58) 

 
0.23 

Patient/Nurse Ratio 
% 2:1 (n) 

 
75% (36/48) 

 
78% (45/58) 

 
0.31 

Primary Shift 
% Days (n) 

 
44% (21/48) 

 
36% (21/58) 

 
0.72 

Medications  
Anxiety (% yes) (n) 
Depression (% yes) (n) 

 
4% (2/48) 
6% (3/48) 

 
14% (8/58) 

19% (11/58) 

 
0.08 

0.05* 

Regular Exercise 
% yes (n) 

 
94% (45/48) 

 
90% (52/58) 

 
0.45 

Practice Mindfulness 
% yes (n) 

 
8% (4/48) 

 
24% (14/58) 

 
0.03* 

Current Therapy/Counseling 
% yes (n) 

 
21% (10/48) 

 
21% (12/58) 

 
0.98 

HADS-Anxiety 
% positive (n) 

 
60% (29/48) 

 
78% (45/58) 

 
0.04* 

HADS-Depression 
% positive (n) 

 
23% (11/48) 

 
30% (17/58) 

 
0.43 

MBI-Emotional Exhaustion 
% positive (n) 

 
97% (47/48) 

 
79% (46/58) 

 
0.004* 

MBI-Depersonalization 
% positive (n) 

 
77% (37/48) 

 
71% (41/58) 

 
0.46 

MBI-Reduced Personal Accomplishment 
% positive (n) 

 
58% (28/48) 

 
71% (41/48) 

 
0.18 

 
MBCT-ICU group completed 686 ± 513 minutes of home practice and the con-
trol group completed 406 ± 227 minutes, p = 0.20. There was also no significant 
difference between the MBCT-ICU group and the control group in the CSQ-8 
satisfaction scores (See Table 2). 
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Table 2. Satisfaction (Phase 1 Cohort). 

Measure: CSQ-8 
Treatment Control 

p-value 
N Mean (SD) N Mean (SD) 

Week 1 5 25.0 (2.12) 6 23.8 (1.33) 0.29 

Week 2 4 24.5 (3.32) 6 24.5 (2.95) 1.00 

Week 3 5 25.6 (3.21) 6 22.7 (2.66) 0.13 

Week 4 3 22.3 (2.89) 3 26.70 (4.61) 0.24 

Week 5 3 25.7 (2.10) 2 27.5 (6.40) 0.65 

Week 6 4 26.8 (3.77) 5 25.8 (6.34) 0.80 

Week 7 3 28.7 (4.16) 0 ** ** 

Week 8 4 27.5 (3.11) 3 23.0 (7.00) 0.30 

 
Phase 2 and 3: Attendance and Acceptability: 
There was no statistical difference between groups regarding the total number 

of sessions attended (MBCT group 3.85 days ± 1.4 vs. the control group 3.75 
days ± 0.15; p = 0.64). On average, the MBCT-ICU group completed 438 ± 237 
minutes of home practice and the control group completed 474 ± 340 minutes. 
There was no statistical difference in home practice between the two groups, p = 
0.53. The week 1 CSQ scores were not significantly different between groups 
(MBCT-ICU 26.2 ± 3.2 vs. control 25.5 ± 3.1; p = 0.27). However, weeks 2-4 
showed significantly increased satisfaction in the MBCT-ICU group compared 
with the control group (Table 3 and Figure 2). 

In unadjusted comparisons across the outcomes of interest (Table 4), none of 
the group differences achieved statistical significance. Specifically, there was no 
difference in the change in CD-RISC scores between the two groups (mean dif-
ference: treatment = 5.0, control = 7.0; p = 0.30). When adjusting for the four 
variables found to be different between groups at baseline (% of participants 
taking medications for depression at baseline, % practicing mindfulness at base-
line, % suggestive of having anxiety at baseline and % suggestive of emotional 
exhaustion at baseline), the differences in the outcome variables remained non- 
significant. There were no reported adverse events. 

Analyses based on in-person versus virtual delivery: 
When comparing the phase 2 (in-person) and phase 3 (virtual) participants 

who were randomized to the MBCT intervention, in-person cohort had higher 
CSQ-8 scores at week 1 and 4 when compared to the virtual cohort (week 1: 28 
[25 - 29] vs. 24.5 [24 - 27], p = 0.04; week 2: 28 [26 - 30] vs. 24 [24 - 27], p = 0.10; 
week 3: 29 [28 - 32] vs. 27 [25 - 28], p = 0.05; week 4: 31 [28 - 32] vs. 25 [23 - 27], 
p = 0.003). However, the phase 3 virtual cohort had greater improvements in the 
change in their median emotional exhaustion scores when compared to the phase 
2 in-person group (−5 [−8 to −1.5] vs. 2 [−5 to 8], p = 0.049). 

Analyses based on CD-RISC scores: 
In our post-hoc analysis, we identified that for the 39 participants with lower  
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Table 3. Satisfaction (Phase 2 & Phase 3 Cohorts). 

Measure: CSQ-8 
Treatment Control 

p-value 
N Mean (SD) N Mean (SD) 

Week 1 46 26.2 (3.2) 49 25.5 (3.1) 0.27 

Week 2 40 27.0 (3.0) 48 25.4 (3.4) 0.03* 

Week 3 40 28.2 (3.4) 45 24.9 (4.4) 0.0003* 

Week 4 37 28.2 (3.8) 42 25.5 (4.8) 0.007* 

 
Table 4. Pre-, post- and mean differences. 

Measure 
Pre-Mean (SD) Post-Mean (SD) Mean Difference 

p-value 
Treatment Control Treatment Control Treatment Control 

CD-RISC 67.6 ± 7.9 66.9 ± 9.1 72.3 ± 9.4 73.6 ± 10.3 5.0 7.0 0.30 

MBI Emotional 
Exhaustion 

29.2 ± 9.1 26.4 ± 9.8 29.0 ± 9.1 24.9 ± 10.2 −0.49 −1.0 0.78 

MBI 
Depersonalization 

11.8 ± 5.7 10.8 ± 6.0 12.7 ± 5.9 10.5 ± 6.5 1.1 0.2 0.35 

MBI  
Reduced Personal 
Accomplishment 

30.8 ± 5.7 29.9 ± 6.3 34.0 ± 6.5 34.1 ± 7.1 3.4 4.1 0.64 

HADS-Anxiety 9.0 ± 3.4 9.6 ± 3.3 8.6 ± 3.2 8.0 ± 3.2 −0.4 −1.4 0.08 

HADS-Depression 5.8 ± 3.9 5.7 ± 4.0 4.7 ± 4.1 4.5 ± 4.2 −1.0 −0.8 0.67 

PDS-Intrusion 4.3 ± 2.8 3.9 ± 3.1 4.5 ± 3.2 3.7 ± 3.2 0.36 0.06 0.67 

PDS-Avoidance 1.9 ± 1.5 2.0 ± 1.6 2.0 ± 1.7 1.5 ± 1.4 0.1 −0.3 0.17 

PDS-Arousal 4.6 ± 3.5 5.1 ± 3.7 5.0 ± 3.7 4.3 ± 4.3 0.6 −0.6 0.11 

 

 
Figure 2. Satisfaction scores for Phase 2 & Phase 3 participants. 
 
CD-RISC (defined as ≤65) the MBCT-ICU group showed a trend towards im-
proved changes in emotional exhaustion compared to the book club (MBCT: −3 
[−8.25 to 1.75] and book club: 4 [−4.75 to 5.5], p = 0.18). There was no differ-
ence when a pre-CD-RISC cutoff of 70 or 75 were used. 
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4. Discussion 

In this study, we developed, and tested a modified MBCT resilience intervention 
for critical care nurses. This is the first study to adapt an MBCT intervention for 
ICU nurses. The modified MBCT was both feasible to conduct and acceptable to 
the participants based on their satisfaction scores. Our prior work had reported 
focus group qualitative evidence related to potential barriers associated with 
program adherence [19]. However, there was no difference in the change in resi-
liency scores between the two groups. The Phase 3 intervention demonstrated 
that the adoption of a shorter, hybrid online MBCT program was feasible. 
Web-based MBCT is a cost-effective, time-efficient option of delivering MBCT 
to critical care nursing professionals and may increase access to those nurses 
who do not work in metropolitan areas and enhance adherence to treatment. In 
addition, a post-hoc analysis demonstrated that the MBCT intervention may be 
more effective with the enrollment of nurses with lower baseline resiliency scores. 
Finally, we learned that participant drop out is common in this cohort of ICU 
nurses. This information will be important in determining the proper sample 
size for future studies. 

In the pre-pilot group (phase 1), we learned that an 8-week MBCT interven-
tion was too long for critical care nurses and resulted in participant dropout. 
Modifying the 8-week MBCT intervention to a 4-week intervention improved 
retention of subjects. Additionally, we learned that we should target a 20% - 25% 
increase in the number of participants needed for enrollment to account for 
dropouts during the study and prior to the study being initiated. Finally, based 
on satisfaction scores, participants found the in-person MBCT intervention ac-
ceptable. 

There were no statistically significant reductions in resilience, PTSD, anxiety 
or depression symptom severity scores. However, it is possible the survey in-
struments may not be as responsive to change as anticipated in this patient pop-
ulation. In addition, we maybe did not test these outcomes at the proper time 
after completion of the intervention. Therefore, the MBCT-ICU intervention 
may be worth exploring in a sufficiently powered clinical trial with different 
outcome variables assessed at different time points. Interestingly, while there was 
a positive signal for improved emotional exhaustion scores and personal accom-
plishment scores on the MBI-HS burnout measure, depersonalization scores 
were significantly higher in the MBCT group compared with the control group. 
Depersonalization is a clinical providers’ callous or dehumanized perception of 
their patients [22]. However, it is also assumed that depersonalization is posi-
tively correlated with emotional exhaustion [22]. Our results may suggest a neg-
ative correlation. This could potentially be explained by the potential lack of va-
lidity of the MBI-HS in ICU nurses. Recent evidence suggests that the MBI-HS is 
not a 3-dimension measure of emotional exhaustion, depersonalization and per-
sonal accomplishment. Instead, an exploratory and confirmatory factor analysis 
in critical care nurses suggests a 2-dimension measure with roughly 40% of the 
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depersonalization questions removed due to poor factor loadings and non-norma- 
lity of distribution [29]. 

A strength of our study was that the program was adapted based on the needs 
of the ICU nurses and the use of an attention control group. We adapted both 
the program length and format, which improved engagement and attendance. 
The control was well matched to the intervention group for number of sessions 
and duration of each session. Studies that use controls with no exposures are 
more likely to report a treatment effect. However, this observed treatment effect 
may be due to the communal nature of the study delivery as opposed to the ac-
tual intervention. 

Our study is not without limitations. This was a voluntary trial that required 
informed consent for participation. There may be an associated self-selection bias 
and overrepresentation of ICU nurses who had a positive perception of mind-
fulness practices. Second, due to drop out of 22.9% of participants, we did not 
reach our predetermined sample size of 120 patients. Therefore, our inability to 
determine a beneficial effect of the intervention on our outcome variable (change 
in CD-RISC score) could be due to an underpowered study. However, if any-
thing the attention control group had a greater change in CD-RISC scores when 
compared to the intervention. Finally, we used self-report surveys to measure re-
silience, PTSD, BOS, anxiety and depression instead of clinician rating scales. 

5. Conclusion 

In conclusion, we developed a feasible and acceptable MBCT-ICU resilience in-
tervention for critical care nurses. The MBCT intervention was modified based 
on feedback received by participants in a pilot of the traditional 8-weekly 16- 
hour MBCT program and participants in a 4-weekly 16-hour MBCT program. 
However, the intervention did not achieve the pre-determined improvement in 
resilience based on the change in CD-RSIC scores. 
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