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Individuals with cystic fibrosis (CF) are at high risk for depression and anxiety, with negative consequences for health and quality of life. Cystic Fibrosis Foundation/European Cystic Fibrosis Society guidelines recommend routine screening, treatment, and preventative efforts. Cognitive-behavioral therapy (CBT) has a large evidence-base for depression/anxiety prevention and treatment. However, traditional CBT protocols require adaptation to address the emotional challenges of coping with CF, stressors related to disease management, and barriers to access to care. The goal of this study was to partner with the CF community to develop an innovative CBT-based intervention for the prevention and treatment of depression and anxiety tailored to CF-specific needs. In-depth feedback was collected via audio-recorded telephone interviews with 16 adults with CF from 3 U.S. CF centers, with purposive sampling across gender, age, ethnicity, and disease severity. A semi-structured interview guide elicited discussion of patient experiences of coping with CF, and perspectives on the acceptability of the content, structure, and delivery model of the proposed intervention. Qualitative analysis utilized a content analytic approach. Participants ranged from 21 to 53 years (M = 35); eight were female; three were Hispanic. Patient-reported most recent FEV1, a measure of lung function based on forced expiratory volume in in one second, ranged from 25 to 113% predicted (M = 72). One participant was post-double lung transplant. Qualitative interviews were analyzed thematically revealing core themes related to the experience of coping with CF. The most frequently cited CF-related stressors were Treatment Burden, Illness Uncertainty, and Financial/Insurance Stress. Participants talked about the interaction of physical symptoms and emotional distress in their daily lives, a topic not typically discussed in routine CF care. Resilience was also a major theme with participants describing strategies they use to cope with CF and hospitalizations. Description of patients’ experiences was incorporated into the program’s intervention manual and patient workbook. Participants also provided direct feedback on the proposed program. Feedback was largely positive regarding program content and structure, suggesting the acceptability of a CF-specific CBT-based intervention for adults with CF. Features to increase accessibility of care including telehealth, inpatient delivery, and team-based care were perceived as advantageous, and participants emphasized the value of a CF-specific mental health intervention. Qualitative findings directly informed the development of CF-CBT, a cognitive-behavioral skills-based program to promote emotional well-being for adults with CF.
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Introduction

The prevalence of depression and anxiety in people with cystic fibrosis (pwCF) is 2 to 3 times the general population (Quittner et al., 2014). Untreated depression and anxiety can have a devastating impact on health outcomes for people with this chronic, genetic illness, with negative consequences for the ability to sustain daily care, health-related quality of life (HRQoL), lung functioning, and survival (Riekert et al., 2007; Havermans et al., 2008; Smith et al., 2010; Yohannes et al., 2012; Snell et al., 2014; Schechter et al., 2021). International CF Foundation (CFF) and European CF Society (ECFS) guidelines have recommended routine screening, treatment, and preventative efforts for depression and anxiety for all pwCF ages 12 and above (Quittner, et al., 2016). Screening provides a tremendous opportunity for early intervention to prevent negative outcomes. However, access to evidence-based mental health care that addresses the needs of pwCF is limited; barriers to access include insurance or financial obstacles, the lack of understanding about CF by community-based providers, limited availability of mental health care providers with training in evidence-based interventions, and long waitlists for care (Mueller et al., 2020). A survey of 1,454 CF healthcare professionals conducted by the CFF and ECFS concluded that CF centers need additional training and educational resources to implement the mental health guidelines. Notably, 47% of providers indicated a desire for training in cognitive-behavioral therapy (CBT; Abbott et al., 2015). This speaks to the need for innovative models of mental health intervention, training, and service delivery to address the unique emotional challenges of living with CF and barriers to access to mental health care.

Cognitive-behavioral therapy has demonstrated efficacy in improving HRQoL and preventing and treating depression and anxiety in general and chronic illness populations (Butler et al., 2006; Fordham et al., 2021). There is little data on evidence-based interventions like CBT for pwCF, though emerging research in this area shows promise (Graziano et al., 2021; O'Hayer et al., 2021; Bathgate et al., 2022). Existing treatment protocols, however, require tailoring to address the specialized needs of pwCF. Trials of general CBT have typically excluded people with comorbid chronic illness conditions, and standard CBT protocols are not often easily applied to chronic illness. CBT for anxiety, for example, typically targets unrealistic fears and worries (Greer et al., 2010). However, pwCF often have rational anxiety and fears related to their long-term health and medical experiences, including worries about disease progression, disability, painful medical procedures, difficulty balancing a burdensome CF daily treatment regimen with other life goals, and a shortened life span (Ratjen et al., 2015). CBT interventions for depression include core treatment components, such as increasing behavioral activation and problem-solving. However, pwCF face unique barriers to behavioral activation and problem-solving that would not be addressed in a typical CBT protocol, such as managing CF symptoms, treatment burden, and infection control. In addition, existing CBT protocols for depression and anxiety do not include content that focuses on the impact of emotional distress on the ability to sustain daily CF care, with the potential for both immediate and downstream consequences for overall health (Cameron et al., 2022).

Our team of psychologists and psychiatrists specializing in CF mental health care and research partnered with the CF community to develop an innovative CBT-based intervention for the prevention and treatment of depression and anxiety directly addressing the needs of adults with CF. In-depth individual interviews were conducted with adults with CF across three CF centers to gather critical input to inform intervention development. A structured interview guided discussion of patient experiences of coping with CF and their perspectives on the acceptability of the content, structure, and delivery model of the proposed CBT-based intervention. Two focus groups that paralleled the structured interviews with patients were conducted with CF care teams to elicit stakeholder input from multidisciplinary providers. All of this feedback informed the design of CF-CBT: A Cognitive-Behavioral Skills-Based Program to Promote Emotional Well-Being for Adults with Cystic Fibrosis, a modular 8-session CBT-based intervention to prevent and treat depression and anxiety.

CF-CBT is the first mental health intervention for CF that utilized qualitative input from key stakeholders throughout the development process. It was conceptualized and designed to be incorporated within an integrated model of care, delivered by trained multidisciplinary CF health care providers, offering accessible preventive mental health care as a component of routine CF care. Integrated care models are generally preferred by patients, with strong evidence that they improve access as well as outcomes (Asarnow et al., 2015). Flexibility in mode of delivery was also incorporated into the model to improve accessibility through optional telehealth visits and the ability to conduct sessions during an inpatient admission, as needed. After the CF-CBT intervention manual, patient workbook and training program for multidisciplinary providers were developed based on CF community input, the feasibility, acceptability, and efficacy of the program were examined in a multi-center pilot (Friedman et al., 2022) and an ongoing randomized waitlist-controlled trial. Clinical trials targeted adults with mild symptoms of depression and anxiety with the goals of promoting resilience, preventing the escalation of depression and anxiety, and reducing associated morbidity.

This study presents the results of a qualitative analysis of the interviews of pwCF completed in the development of CF-CBT, using an inductive process to identify frequent themes about the experiences of coping with CF and patient perspectives on the proposed CF-specific mental health intervention. These qualitative interviews guided the CF-CBT program development with the goal of creating a mental health intervention with program resources for CF care providers and patients that is highly relevant to the needs of this population. A description of qualitative findings and how these findings guided the CF-CBT program development follows.



Materials and methods

A semi-structured interview guide including 44 questions with follow-up probes, was developed by the study PIs (DF, AMG) with input from experts in CF mental health from each study site (ALQ, BAS). The interview guide was organized around two main themes: Experiences of Coping with CF and Program Development Feedback. Questions eliciting content about experiences of coping with CF included questions about CF-related stressors (e.g., “What do you think are the some of the top stressors that individuals with CF face?”), utilization of coping strategies (e.g., “Are there any specific strategies you use to cope with an inpatient admission?),” and experience with mental health treatment (e.g., “If you have had counseling, what do you think has been the most helpful aspect when it comes to managing the challenges of living with CF?”). Questions eliciting Program Development Feedback included the following: (1) General impressions of the program, (2) Program structure and delivery model (e.g., “Do you see any advantages or disadvantages to the program being delivered by a member of the CF team?”), and (3) session by session feedback on proposed CF-specific content (e.g., “What do you think of these examples? Do they seem relevant? Can you think of any other examples of situations that may cause anxiety in CF?”), perceived barriers (e.g., “Do you see any specific barriers to practicing relaxation for individuals with CF?”), and suggested modifications (e.g., “Do you see any ways to tailor this topic so that it can be made especially useful for individuals with CF?”).

Individual one hour audio-recorded interviews following the interview guide were conducted by phone with 16 adults with CF recruited from three U.S. CF centers between March 2017 and January 2018. Interviewers were MD and PhD investigators (DF, ALQ, and BAS). Purposive sampling was used to obtain diverse perspectives across gender, age, ethnicity, and CF disease severity. Institutional review board review determined this protocol to be exempt. Focus groups of CF care teams (pulmonologists, nurses, nutritionists, physical and respiratory therapists, and social workers) at two CF centers were also conducted. Interviews and focus group feedback informed the design of the intervention manual and patient workbook. Two of the 16 patient interviews were not recorded due to technical difficulties. In these cases, detailed hand-written notes from the interviewers were utilized. Thus, while feedback from all interviews and focus groups informed intervention development, 14 transcribed adult patient interviews were included in formal qualitative analysis in which interview text passages were categorized by theme.

Transcribed interviews were pseudonymized to preserve confidentiality and analyzed qualitatively using NVivo content-analysis software, version 12. Content-analytic methods were used to identify primary, secondary and tertiary themes based on line-by-line coding, creating a coding frame or codebook (Hsieh and Shannon, 2005). A hybrid analytic process utilized inductive reasoning to identify themes regarding the experience of coping with CF, and a mixed inductive and deductive approach to analyzing program feedback. For example, several questions elicited content regarding the deductively derived theme of “Modifications to CBT Skill Application in CF,” (e.g., “What do you think are barriers to staying active and social for people with CF?”), but the barriers that emerged based on that question and throughout the interviews were further coded into the subthemes of Mental Health, Physical, and Social Considerations in an inductive process (Bingham and Witkowsky, 2022). Consensus coding was utilized by a team of three PhD-level investigators (DF, MMK, and ALQ) to establish the major themes and codebook. Subsequently, two of the investigators (DF, MMK) met together to discuss and code the remaining 11 interviews utilizing this codebook, reaching consensus on the categorization of each text passage. The coders created codes and subcodes for each text passage until thematic saturation was reached after eight transcripts were coded, and then subsequent text passages were categorized within these themes. Participant-reported demographic information was collected during interviews and descriptively summarized.



Results


Participant characteristics

Patients ranged from 21 to 53 years (M = 35); eight were female; three identified as Hispanic/Latinx; and one was post-transplant. Of the 10 providing these data, most recent patient-reported forced expiratory volume in one second (FEV1), a marker of lung function in pwCF, ranged from 25 to 113% of predicted (M = 72). As noted above, of the 16 interviews conducted, 14 were able to be transcribed and included in the formal qualitative analysis presented here. See Table 1 depicting patient characteristics.



TABLE 1 Participant characteristics.
[image: Table1]



Qualitative themes

There were two overarching topic areas elicited by the interview questions: (1) Experiences of Coping with CF and (2) Program Development Feedback. Figure 1 displays the coding frame that was developed in these two topic areas. Themes that were identified from the interviews within these two topic areas are presented in Tables 2–6, indicating the number of interviews in which each theme was identified, with accompanying representative quotes.

[image: Figure 1]

FIGURE 1
 Coding frame.




TABLE 2 CF-related stressors.
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TABLE 3 Connection between emotional and physical health.
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TABLE 4 Resilience.
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TABLE 5 Increasing accessibility/delivery considerations.
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TABLE 6 CF-specific tailoring of program content.
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Topic 1: Experiences of coping with CF

Coding of the themes related to Experiences of Coping with CF identified three major themes: CF-related Stressors, Connections between Emotional and Physical Health, and Resilience.

Participants were asked directly about their “top CF-related stressors,” and themes related to CF stressors emerged throughout the interview when discussing how best to address these concerns in the proposed CBT-based intervention. The most frequently cited CF-related stressors were: (1) Treatment Burden (i.e., the amount of time and energy required for daily CF self-care), (2) Illness Uncertainty (i.e., difficulty planning or setting life goals due to unpredictability of exacerbations, need for hospitalization, or disease progression), and (3) Financial/Insurance Stress (i.e., concerns about paying for treatments and hospitalizations). See Table 2 for exemplar quotes. One participant described Treatment Burden as follows:


Participant 04: “The overall burden of managing the illness with medications and the time that takes, and I think the inability to really fully engage in life like you would like to.”
 

Illness uncertainty, a common component of chronic illness conditions, refers to the experience of unpredictability in relation to symptom presentation and long-term course. As noted, in CF, there is a lack of predictability in relation to illness exacerbations, need for hospitalization and disease progression. The following are several additional illustrative quotes describing the theme of Illness Uncertainty:


Participant 03: "It’s hard to plan for the future. It’s hard to make long-term plans"

Participant 04: "I think with …not being able to plan ahead, like with school, with work, are you able to meet the demands of that situation, like am I going to be have to be out of work, am I going to be sick and not be able to be there."

Participant 04: "And I think, … am I able to – am I going to be able to have a so-called normal life, you know, get married, have kids, contribute to society, have a job."
 

Additional CF-related stressors that were mentioned in at least six interviews were: Hospitalizations, Self-Perception/Social Comparison, Disease Progression, and Fear of Death/Dying. However, many other CF-related stressors were identified in five or fewer interviews, such as Clinic Appointments and Medical Procedures, Communication and Disclosure about CF, Survivor Guilt, Dating and Relationships, and Family Planning. In total, a list of 18 CF-related stressors were ultimately included in the initial CF-CBT session focused on increasing awareness of one’s response to stress, linking attitudes and actions in response to stress and well-being, and identifying coping strengths. The rationale for including a long list of CF-related stressors that were identified by study participants was to normalize these experiences and decrease the stigma related to discussing these concerns.


Connection between emotional and physical health

Participants were asked whether they saw a connection between emotional and physical health in their own lives, and this mind–body link was a major theme mentioned throughout the interviews. Three subthemes were identified. The first was the Impact of Emotional Health on the Ability to Sustain Daily CF Care. Exemplar quotes illustrating this theme are included in Table 3. Participants described how low mood significantly affected their motivation to complete their daily treatments. Not surprisingly, negative thinking patterns that affect motivation were described as more prevalent during periods of low mood. Negative thought patterns often involved “all-or-nothing” thinking, for example, believing that if it was not possible to do 100% of treatments, it was not worth doing any treatments. Other participants noted that negative thoughts about how they would be viewed by others interfered with doing treatments. For example, one participant stated:


Participant 01: "…it's embarrassing…I mean I can’t imagine having been in college and having to break out my neb or a vest.”
 

Another subtheme was the Impact of Physical Illness on Emotional Health (Table 3). Participants described the impact of physical illness on their mood, noting increased symptoms of anxiety and depression during times of CF symptom exacerbation. Many participants talked about feeling a Loss of Control when they were experiencing an exacerbation of symptoms or a need for hospitalization, despite their best efforts to maintain their health. Negative thinking patterns emerged as a prevalent subtheme, with participants describing overgeneralized patterns of thinking that nothing they do affects their health status; self-critical thoughts that they should be doing better or be able to contribute more to their families or to society; and negative thoughts comparing themselves to peers or worrying about being judged negatively by others for CF-related symptoms, disability, or treatment requirements. Exemplar quotes are included in Table 3. An additional example follows:


Participant 12: "it was something I always could sort of control and maintain and stay on top of…Like, I could do my therapy and then I could feel pretty good after that… It was probably when things got out of hand with me that I couldn’t control anymore – that I just knew, I was on the losing end of it and I just didn’t know what the next day or next week would bring upon me.”
 

Finally, participants described a Cyclical Interaction of Emotional and Physical Health. In different ways, they described how physical illness and emotional health are intimately tied together. It can be difficult to tease apart whether the cycle begins with increased stress and low mood or with decreased physical well-being, and there is an interactive effect in which each symptom complex (emotional or physical) intensifies and maintains the other. See Table 3 for one participant description of this cycle. Additional quotes exemplifying the cyclical interaction between physical and emotional health follow:


Participant 03: “The worse you feel, you want to do less, but then the less you do, the [worse] you feel. It’s a cycle.”

Participant 06: “(Emotional and physical health are) very related … Depression can come at any time and can make you feel physically sick. I feel really fatigued and I don’t want to do anything, and then the next day I feel fine, so what was going on? Even when you are feeling physically well, it can weigh you down.”

Participant 07: “If you don’t feel well physically, you may… think more negatively and that can have a dire effect long term… In a way, your mental health may be even more important than your physical health.”
 



Resilience

Resilience was a third major theme in the topic area of Experience of Coping with CF, in which participants described strategies they use to cope with CF on a daily basis and more specifically, to help with sustaining daily CF care and inpatient admissions for CF exacerbations (Table 4). At least three participants endorsed the following strategies for coping with CF-related stress: Relaxation, Meditation, or Mindfulness; Physical Activity or Exercise; Distraction; Identifying Sources of Anxiety and Breaking these Down into Manageable Parts; Practice Disclosing about CF to Others; Reframing Negative Thoughts and Positive Self-talk; and Use of Social Support. Fewer than three participants shared that they managed CF-related stress by Preparing in Advance for Admissions; Focusing on Structure or Routine; or Focusing on Rest.

When asked about what helps pwCF to stay motivated to sustain daily CF care, participants identified several types of adaptive thinking patterns which align well with a CBT-based approach to stress management and were included in the intervention manual. The most often cited thinking patterns were coded as Self-Compassion (“Do not be too hard on yourself”) and Identify Your Personal Goals/Values. For example, regarding Self-Compassion, one participant (01) stated “[I think:] I did not do my best work today, but I have another shot at it tomorrow,” and another (Participant 13) stated “Do not punish yourself if you fall back.” At least two participants also identified the strategies Do not Overthink and Make CF Treatments a Routine as helpful in staying motivated to complete daily CF treatments.

Participants were also asked about strategies they used to cope with being in the hospital for treatment of a CF exacerbation. Frequently cited strategies were coded into the following categories: Distraction/Fun Activities, Stay Active/Engage in Physical Therapy, and Social Support (e.g., reaching out to friends and family, engaging with hospital staff whom they know), and Acceptance. The category of Acceptance can be described as letting go of the fight to stay out of the hospital, which may have been adaptive up to that point, and instead focusing on the benefits of being treated and making the best of the current admission.




Topic 2: Program development feedback

In addition to seeking input on coping experiences, participants were asked in-depth questions about the acceptability of the proposed CBT-based program structure, mode of delivery, and content. The four major themes that emerged were: (1) Feedback on Program Structure, (2) Feedback on Proposed Program Delivery to Improve Accessibility, (3) CF-specific Tailoring of Program Content, and (4) Additional Recommended Topics.


Feedback on program structure

Participants were given information on the proposed program, beginning with a description of the rationale for a CF-specific intervention and the benefits of CBT. Participants were informed that the proposed program consisted of eight individual, weekly sessions of CBT, each session lasting approximately 30 minutes and facilitated by an existing member of the patient’s CF-care team who would receive specific training in the program. Participants were also told that each session would be guided by a workbook that included more information and opportunities for skill practice. Responses to the proposed length of the program (eight sessions) were mixed, with nine of fourteen participants describing it as reasonable, two describing it as too short, one describing it as too long, and the remaining two participants believing that program length should be dependent on individual need. For example, one participant mentioned that some people might require more sessions for skill practice:


Participant 09: “I’d [recommend] a little more flexibility, maybe [for] somebody who is having a hard time developing CBT skills.”
 

Flexibility was also recommended by 11 of 14 participants regarding program length, with several recommending a range of 45–60 minutes rather than the 30 minutes initially proposed. However, nine of fourteen participants described 30 minutes as reasonable, with Participant 06 noting that some pwCF “can get tired from talking for longer.” Participants were also asked about their impressions of a patient workbook that covers the core topics. Thirteen of fourteen participants described advantages to the workbook, including the ability to take notes, use the workbook for reference and to guide practice between sessions. For example, one participant stated:


Participant 05: “Retention is always based on repetition…being able to reinforce [what you learn] is good if it ties into the workbook.”
 

One participant shared a potential disadvantage of the workbook, noting that some pwCF might have challenges with reading comprehension and miss important content.



Feedback on proposed program delivery to improve accessibility for people with CF

The intervention was developed to facilitate greater access to evidence-based care for pwCF. These included (1) integration into routine CF care through delivery of the intervention by trained multidisciplinary CF care team members, (2) use of telehealth, and (3) inpatient delivery for those who were medically hospitalized to maintain to maintain continuity of care. For each of these domains, the following question was posed, “What do you think are the advantages and disadvantages?” to this specific aspect of the model (Table 5). CF team-based care integration was largely viewed as a beneficial component to the proposed intervention model. Advantages of CF care team delivery were discussed in thirteen of fourteen interviews and included statements about the benefits of familiarity and comfort with CF care team members, the provider’s knowledge of CF, and easier access to care. For example, one participant stated:


Participant 02: “Advantages, I think, are that it’s very easy to access and you don’t have to bring another care provider in, get to know somebody and build a level of comfort with them”
 

Eight participants also noted possible disadvantages to an integrated delivery model, with six citing privacy/confidentiality and role conflict possibly limiting a patient’s ability to be as open as they might otherwise be with a provider who is not also a member of their CF care team. For example, the same participant who cited the advantage above also stated:


Participant 02: “The only disadvantage I can really think of was if, you know, I know that in our clinic staff pretty much know everything about our lives anyway, but if there was something that you weren’t comfortable discussing or that you wanted to have somebody sort of out of that loop, that would be the only drawback that I could think of, if you wanted to kind of compartmentalize it and to keep that separate.”
 

One participant noted that CF care team delivery may increase the burden on the CF care team and another noted concern about the level of training or expertise of non-mental health CF providers delivering this intervention.

Numerous advantages to telehealth delivery were cited, such as decreasing the burden of travel to the hospital, and not having to travel or cancel appointments when sick or due to weather. One participant stated:


Participant 13:“I think it’s a great advantage because I have a hard time now getting in therapy sessions with my work schedule, so even to be able to set a time on a lunch break, to be able to talk, I think that’s a great idea.”
 

Participants also noted that they may feel more open to talk about their concerns in their home environment. The few disadvantages to telehealth delivery included wanting to meet with the provider in person, at least initially, or feeling more comfortable in-person, and two participants noted that there may be difficulty finding a quiet, private space for a session at home. The CF-CBT intervention model was originally proposed to include an initial in-person visit followed by optional in-person or telephone visits. However, during the COVID-19 pandemic, the study team pivoted to telehealth visits for all eight sessions.

The option of inpatient delivery was also seen as positive by participants, with thirteen of fourteen interviews mentioning the benefit to continuity of care, access to a stress-management intervention during a particularly stressful time, and the ability to target the specific types of stressful experiences that arise during an inpatient admission. One participant stated:


Participant 02: “Oh, I think that’s huge because that’s such a stressful time and there are always things that arise that don’t come up in everyday life. I think it would be incredibly helpful to be able to continue that while you’re inpatient. Sure. That’s a huge plus.”
 



CF-specific tailoring of program content

The theme of CF-Specific Tailoring of Program Content encompassed three subthemes: (1) Modifications to CBT Skill Application in CF, (2) Overall Impression of the Program, and (3) Impressions of Proposed CF-Specific Examples.

Feedback regarding overall impressions of the program was positive and emphasized the value of a CF-specific mental health intervention and greater access to evidence-based mental health care (Table 6). Participant 06 stated:


“It’s an aspect of CF that has been neglected over the years,” and another (Participant 01) said, “Where have you been all my life?… It’s so fundamentally important.… Mental health is a real big issue.” A 3rd participant (07) stated, “I think it’s very beneficial for a large majority of CF patients.”
 

Examples of how CF-specific content could be integrated into the intervention were provided to participants for feedback. This included common negative thought patterns (e.g., worry and self-critical) for a session identifying maladaptive thoughts and building adaptive thinking skills (e.g., comparing self unfairly to others who have CF or peers who do not have CF), common anxiety-provoking situations for a session on developing an anxiety-management coping plan (e.g., worrying that others will have a negative reaction to coughing in public), and potential health-related goal areas for a session on individualized goal-setting and problem-solving (e.g., completing a specific CF treatment more often or more consistently, or communicating better with their CF team about their needs). Participants were uniformly positive about these, found them relatable, and provided additional CF-specific examples that were subsequently incorporated into the CF-CBT program materials.

Participants were asked directly how each component of CBT skill development included in the proposed intervention should be modified to make it more relevant or accessible for pwCF. After describing the CBT skill, each participant was asked about CF-specific barriers to skill practice and suggested modifications (e.g., “Do you see any ways to tailor this topic so that it can be made especially useful for individuals with CF?”). Participants noted CF-specific barriers and suggested modifications for teaching relaxation skills or creating behavioral activation plans to prevent or relieve depressive symptoms (See Table 6 for exemplar quotes). For example, while diaphragmatic breathing is a common relaxation technique that is taught in CBT-based programs, several participants commented that relaxed breathing may be particularly challenging for pwCF, noting experiences in which attempts to practice deep breathing induced coughing fits or a focus on breathing increased anxiety. Participants provided strategies that circumvented barriers to practicing relaxed breathing (e.g., sitting up instead of laying down, focusing on the rhythm of breathing rather than aiming for a specific length of exhalation) and also suggested other types of relaxation strategies, such as guided imagery, may be less aversive and more helpful for some pwCF. When asked about potential barriers to behavioral activation planning, participants identified barriers related to symptom burden that were further coded/categorized as Mental Health, Physical, and Social Considerations. Mental Health Considerations included low motivation to be active or social when feeling stressed, anxious or in a depressed mood. These are typical concerns that need to be addressed when helping patients develop a behavioral activation plan. Physical and Social Considerations that were noted, however, were unique to the specific context of living with a chronic illness. Physical Considerations included not feeling well, fatigue, pain, and mobility limitations, shortness of breath, and treatment burden. Barriers categorized as Social Considerations involved concerns about infection control in social/public spaces and social anxiety about coughing in public. Participants also provided suggestions for CF-specific modifications to address these barriers; including setting reasonable goals, pacing activity, and reaching out to friends virtually or through text when in-person contact was limited. See Table 6 for quotes illustrating these identified barriers and suggested modifications to address barriers.



Additional recommended topics

Finally, a fourth theme within the major topic areas of Program Development Feedback was Additional Recommended Topics. Topics in this theme were categorized as Content/Context-Oriented and Process-Oriented. Under the heading of Content/Context, participants noted that the developers should consider including biological factors that might affect anxiety and mood (e.g., menopause, medication side effects, impact of poor sleep, or physical fatigue related to coughing). Developmental and disease-severity contexts were also discussed as important considerations. Participants noted that there would be different challenges for individuals with CF depending on age, spoke to the importance of addressing anxiety about disease progression and experience of advanced disease, and suggested the need for a developmental adaptation for adolescents with CF. Participants also suggested content on mindfulness, addressing financial stress, survivor’s guilt, and relationships/communication, as well as comorbidities, such as substance use disorder. Process-oriented suggestions included ensuring that the written material was at an appropriate reading level, and the need to emphasize a supportive and flexible approach that normalizes and destigmatizes mental health concerns in CF and that was customizable to the situations and needs of individuals.






Discussion

Interviews were conducted with key stakeholders to inform decisions about how to tailor the design and implementation of a novel CBT-based intervention to prevent and treat depression and anxiety for adults with CF. Themes highlighted salient stressors for pwCF, especially Treatment Burden, Illness Uncertainty, and Financial/Insurance Stress. Hospitalizations, Self-Perception/Social Comparison, Disease Progression, and Fear of Death/Dying were also frequently identified stressors. The identification of Treatment Burden as a significant stressor is consistent with prior research (Sawicki, et al., 2013). The daily treatment regimen in CF is estimated to take 2–3 h per day, with treatment complexity and time commitment highest for adults with CF (Sawicki, et al., 2013; Cameron et al., 2022). Illness uncertainty, which has been defined as a complex experience in which it is difficult to find meaning in illness-related events and outcomes are perceived as unpredictable (Mishel, 1983), has been linked with psychological distress and coping in children and adults with chronic illness (Wright et al., 2009; Tackett et al., 2016; Szulczewski et al., 2017). The identification of illness uncertainty as a key stressor in the experience of living with CF further validates the need to modify existing CBT interventions to help patients cope with circumstances in which there is unpredictability in the course of their disease and it is difficult to make plans for the future. As such, the CF-CBT sessions devoted to teaching cognitive coping strategies have been modified from existing CBT protocols that focus on challenging unrealistic or exaggerated thought patterns to emphasizing balanced and flexible thinking and self-compassion. In addition, a session devoted to anxiety management highlights coping skills to manage anxiety about current and future health. As noted above, a comprehensive list of CF-related stressors identified by patients with CF is included in the initial CF-CBT session to decrease stigma about discussing the many concerns that arise. Personally salient stressors that are identified by patients in the initial session can then be targeted in subsequent sessions during which CBT-based coping skills are learned and practiced.

A second major theme identified as part of coping with CF was the interaction of physical symptoms and emotional distress, a topic not often discussed in routine CF care but one that emerged throughout the patient interviews. The negative emotional impact of experiencing a CF exacerbation was highlighted, as was the way in which emotional distress can have both a direct negative impact on physical functioning and an indirect negative impact through disruptions in the ability to sustain daily CF care. Disruptions to sustaining daily care and worsening physical symptoms then become more distressing. This is a foundational theme of the CF-CBT program: helping patients increase their self-awareness of these connections in their own lives, self-advocate for holistic care, and educating CF interventionists in how to better understand and assess these connections with pwCF.

Resilience, which is often defined as the capacity for positive adaptation in the face of adversity (Connor and Davidson, 2003), was identified as a third major theme. While pwCF are at higher risk for depression and anxiety than the general population (Quittner et al., 2014), they have also been shown to report higher rates of resilience (Mitmansgruber et al., 2016). Participants in this study discussed the coping strategies they used in the context of illness and hospitalization and identified adaptive thinking patterns that helped them maintain motivation to sustain daily CF care. As such, the CF-CBT program was developed to teach coping strategies to build on strategies already being used by pwCF. Patient-identified coping strategies and examples of adaptive thinking patterns were incorporated throughout the CF-CBT workbook with direct quotes from these interviews, included with participant consent. While CF-CBT is conducted with patients individually, the quotes that appear throughout the workbook may enhance the impact of the intervention by both normalizing the experience of coping with CF and offering a form of peer support.

The second major topic area of the semi-structured interview was patient perceptions of the proposed intervention. This feedback was critical to ensuring the acceptability of program structure, delivery, and CF-specific content. This feedback indicated a high degree of acceptability, and both positive and constructive feedback informed the final design of the intervention. CF-specific modifications, suggested by patients, were incorporated throughout to address potential barriers and facilitate CBT skills practice. Components of the CF-CBT treatment approach, highlighting modifications that were made to tailor the intervention for adults with CF, are summarized in Table 7.



TABLE 7 CF-CBT sessions: summary of goals and CF-specific modifications.
[image: Table7]

Patient community engagement was invaluable to adapting CBT-based protocols in the development of CF-CBT to better address the following goals: (1) normalize and destigmatize distress related to managing a progressive chronic illness, (2) emphasize the intersection of physical and emotional health in ways that are specific to the experience of CF, particularly the impact of depression and anxiety on sustaining daily CF self-care, (3) address health-related anxiety, (4) problem-solve CF-specific barriers to skill implementation, and (5) address CF-specific barriers to mental health care (e.g., existing burden of medical/daily self-care).

There were limitations to this qualitative study. While a wide range of age and disease severity was represented among participants, gathering additional feedback from a more broadly diverse sample, especially with regard to race and ethnicity, would improve the intervention’s relevance for a diverse population of pwCF. CF-CBT was developed prior to the advent of highly effective modulator therapy in CF and the COVID-19 pandemic. Each of these events individually and interactively had an impact on coping. Additional qualitative work will follow to better understand the impact of these events on pwCF and to update the program materials accordingly.

Although the program will be further refined, results of these qualitative analyses indicate the acceptability of a CF-specific CBT-based mental health intervention for adults with CF that was designed to be integrated into routine CF care. CF-CBT was subsequently piloted, with positive preliminary findings regarding feasibility, acceptability, and effectiveness (Friedman et al., 2022), with additional changes made prior to an ongoing multi-center randomized waitlist-controlled trial. Qualitative results directly informed the content of CF-CBT, increasing its validity and potential to accurately reflect CF-specific experiences and accommodate CF-specific coping needs. Positive participant feedback on acceptability was received for the pilot study confirming the value of including the patient community in intervention development. Given the elevated prevalence of depression and anxiety across chronic illness populations, the approach described here may be replicable for co-developing mental health interventions for chronic illness populations tailored to patient needs. Interventions that target the contextually relevant challenges faced by individuals with a specific chronic condition are more compelling to patients and more effective (Quittner et al., 2019). Customized interventions can decrease stigma and increase patient engagement in evidence-based mental health care.



Data availability statement

The datasets presented in this article are not readily available because the datasets for this study cannot be made publicly available per the hospital review board policies. Requests to access the datasets should be directed to dfriedman@mgh.harvard.edu.



Ethics statement

The studies involving human participants were reviewed and approved by Massachusetts General Hospital Institutional Review Board. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

DF: conceptualization, methodology, data collection/interviewing, data management, formal analyses, writing—original draft preparation, reviewing, editing, visualization, and formatting. MK: conceptualization, methodology, formal analyses, writing—original draft preparation, reviewing, and editing. AQ: conceptualization, methodology, data collection/interviewing, formal analyses, reviewing, and editing. BS: conceptualization, methodology, data collection/interviewing, reviewing, and editing. AG: conceptualization, methodology, reviewing, and editing. All authors contributed to the article and approved the submitted version.



Funding

The study reported in this manuscript was supported through a 2016 Circle of Care Award from Vertex Pharmaceuticals, Inc., and a Cystic Fibrosis Foundation Therapeutics, Inc. research grant (FRIEDM17A0). The funders were not involved in the study design, collection, analysis, interpretation of data, the writing of this article or the decision to submit it for publication.



Acknowledgments

We gratefully acknowledge the adults with cystic fibrosis who participated in this study and contributed to the development of the CF-CBT program.



Conflict of interest

DF reports grant support from the Cystic Fibrosis Foundation (CFF), Dutch Cystic Fibrosis Foundation, and Vertex Pharmaceuticals, and travel reimbursement from the CFF. BS reports grant support, personal fees and travel reimbursement from CFF. AQ reports consulting fees from Vertex Pharmaceuticals and Insmed, and grant support from the CFF, American Cochlear Implant Alliance, PCORI, and the NIH. AG reports personal fees and travel reimbursement from Cystic Fibrosis Australia; grant support, personal fees, and travel reimbursement from CFF; grant support from the Dutch Cystic Fibrosis Foundation; travel reimbursement from the European Cystic Fibrosis Society; personal fees from Johns Hopkins University/DKBmed; personal fees from Saudi Pediatric Pulmonology Association; and grant support and personal fees from Vertex Pharmaceuticals. MK reports no commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 Abbott, J., Elborn, J. S., Georgiopoulos, A. M., Goldbeck, L., Marshall, B. C., Sabadosa, K. A., et al. (2015). Cystic Fibrosis Foundation and European cystic fibrosis society survey of cystic fibrosis mental health care delivery. J. Cyst. Fibros. 14, 533–539. doi: 10.1016/j.jcf.2014.12.015 

 Asarnow, J. R., Hoagwood, K. E., Stancin, T., Lochman, J. E., Hughes, J. L., Miranda, J. M., et al. (2015). Psychological science and innovative strategies for informing health care redesign: a policy brief. J. Clin. Child Adolesc. Psychol. 44, 923–932. doi: 10.1080/15374416.2015.1077451 

 Bathgate, C. J., Kilbourn, K. M., Murphy, N. H., Wamboldt, F. S., and Holm, K. E. (2022). Pilot RCT of a telehealth intervention to reduce symptoms of depression and anxiety in adults with cystic fibrosis. J. Cyst. Fibros. 21, 332–338. doi: 10.1016/j.jcf.2021.07.012 

 Bingham, A. J., and Witkowsky, P. (2022). “Deductive and inductive approaches to qualitative data analysis,” in Analyzing and Interpreting Qualitative Data: After the Interview. eds. C. Vanover, P. Mihas, and J. Saldaña (SAGE Publications), 133–146.

 Butler, A. C., Chapman, J. E., Forman, E. M., and Beck, A. T. (2006). The empirical status of cognitive-behavioral therapy: a review of meta-analyses. Clin. Psychol. Rev. 26, 17–31. doi: 10.1016/j.cpr.2005.07.003 

 Cameron, R. A., Office, D., Matthews, J., Rowley, M., Abbott, J., Simmonds, N. J., et al. (2022). “Treatment preference amongst people with cystic fibrosis: the importance of reducing treatment burden.” Chest doi: 10.1016/j.chest.2022.07.008 [Epub ahead of print].

 Connor, K. M., and Davidson, J. R. T. (2003). Development of a new resilience scale: the Connor-Davidson resilience scale (CD-RISC). Depress. Anxiety 18, 76–82. doi: 10.1002/da.10113 

 Fordham, B., Sugavanam, T., Edwards, K., Stallard, P., Howard, R., das Nair, R., et al. (2021). The evidence for cognitive behavioural therapy in any condition, population or context: a meta-review of systematic reviews and panoramic meta-analysis. Psychol. Med. 51, 21–29. doi: 10.1017/S0033291720005292 

 Friedman, D., Smith, B. A., Bruce, A., Schwartz, C. E., Lee, H., Pinsky, H., et al. (2022). Feasibility and acceptability of a CF-specific cognitive behavioral preventive intervention for adults integrated into team-based care. Pediatr. Pulmonol. 1–10. doi: 10.1002/ppul.26101

 Graziano, S., Boldrini, F., Righelli, D., Milo, F., Lucidi, V., Quittner, A., et al. (2021). Psychological interventions during COVID pandemic: Telehealth for individuals with cystic fibrosis and caregivers. Pediatr. Pulmonol. 56, 1976–1984. doi: 10.1002/ppul.25413 

 Greer, J. A., Park, E. R., Prigerson, H. G., and Safren, S. A. (2010). Tailoring cognitive-behavioral therapy to treat aniety comorbid with advanced cancer. J. Cogn. Psychother. 24, 294–313. doi: 10.1891/0889-8391.24.4.294 

 Havermans, T., Colpaert, K., and Dupont, L. J. (2008). Quality of life in patients with cystic fibrosis: association with anxiety and depression. J. Cyst. Fibros. 7, 581–584. doi: 10.1016/j.jcf.2008.05.010 

 Hsieh, H. F., and Shannon, S. E. (2005). Three approaches to qualitative content analysis. Qual. Health Res. 15, 1277–1288. doi: 10.1177/1049732305276687

 Mishel, M. H. (1983). Parents’ perception of uncertainty concerning their hospitalized child. Nurs. Res. 32, 324–330. doi: 10.1097/00006199-198311000-00002

 Mitmansgruber, H., Smrekar, U., Rabanser, B., Beck, T., Eder, J., and Ellemunter, H. (2016). Psychological resilience and intolerance of uncertainty in coping with cystic fibrosis. J. Cyst. Fibros. 15, 689–695. doi: 10.1016/j.jcf.2015.11.011 

 Mueller, A. E., Georgiopoulos, A. M., Reno, K. L., Roach, C. M., Kvam, C. M., Quittner, A. L., et al. (2020). Introduction to cystic fibrosis for mental health care coordinators and providers: collaborating to promote wellness. Health Soc. Work 45, 202–210. doi: 10.1093/hsw/hlaa009 

 O'Hayer, C. V., O'Loughlin, C. M., Nurse, C. N., Smith, P. J., and Stephen, M. J. (2021). ACT with CF: a telehealth and in-person feasibility study to address anxiety and depressive symptoms among people with cystic fibrosis. J. Cyst. Fibros. 20, 133–139. doi: 10.1016/j.jcf.2020.11.013 

 Quittner, A. L., Abbott, J., Georgiopoulos, A. M., Goldbeck, L., Smith, B., Hempstead, S. E., et al. (2016). International committee on mental health in cystic fibrosis: Cystic Fibrosis Foundation and European cystic fibrosis society consensus statements for screening and treating depression and anxiety. Thorax 71, 26–34. doi: 10.1136/thoraxjnl-2015-207488 

 Quittner, A. L., Goldbeck, L., Abbott, J., Duff, A., Lambrecht, P., Solé, A., et al. (2014). Prevalence of depression and anxiety in patients with cystic fibrosis and parent caregivers: results of the international depression epidemiological study across nine countries. Thorax 69, 1090–1097. doi: 10.1136/thoraxjnl-2014-205983 

 Quittner, A. L., Nicolais, C. J., and Saez Flores, E. (2019). “Integrating patient-reported outcomes into research and clinical practice,” in Kendig's Disorders of the Respiratory Tract in Children. 9th Edn. eds. R. W. Wilmott, T. F. Boat, A. Bush, V. Chernick, R. R. Deterding, and F. Ratjen (Philadelphia: Elsevier Health Sciences), 231–240.

 Ratjen, F., Bell, S., Rowe, S., Goss, C., Quittner, A. L., and Bush, A. (2015). Cystic fibrosis. Nat. Rev. Dis. Primers 1:15010. doi: 10.1038/nrdp.2015.10

 Riekert, K. A., Bartlett, S. J., Boyle, M. P., Krishnan, J. A., and Rand, C. S. (2007). The association between depression, lung function, and health-related quality of life among adults with cystic fibrosis. Chest 132, 231–237. doi: 10.1378/chest.06-2474 

 Sawicki, G. S., Ren, C. L., Konstan, M. W., Millar, S. J., Pasta, D. J., Quittner, A. L., et al. (2013). Treatment complexity in cystic fibrosis: trends over time and associations with site-specific outcomes. J. Cyst. Fibros. 12, 461–467. doi: 10.1016/j.jcf.2012.12.009 

 Schechter, M. S., Ostrenga, J. S., Fink, A. K., Barker, D. H., Sawicki, G. S., and Quittner, A. L. (2021). Decreased survival in cystic fibrosis patients with a positive screen for depression. J. Cyst. Fibros. 20, 120–126. doi: 10.1016/j.jcf.2020.07.020 

 Smith, B. A., Modi, A. C., Quittner, A. L., and Wood, B. L. (2010). Depressive symptoms in children with cystic fibrosis and parents and its effects on adherence to airway clearance. Pediatr. Pulmonol. 45, 756–763. doi: 10.1002/ppul.21238 

 Snell, C., Fernandes, S., Bujoreanu, I. S., and Garcia, G. (2014). Depression, illness severity, and healthcare utilization in cystic fibrosis. Pediatr. Pulmnol. 49, 1177–1181. doi: 10.1002/ppul.22990 

 Szulczewski, L., Mullins, L. L., Bidwell, S. L., Eddington, A. R., and Pai, A. L. H. (2017). Meta-analysis: caregiver and youth uncertainty in pediatric chronic illness. J. Pediatr. Psychol. 42, 395–421. doi: 10.1093/jpepsy/jsw097 

 Tackett, A. P., Cushing, C. C., Suorsa, K. I., Mullins, A. J., Gamwell, K. L., Mayes, S., et al. (2016). Illness uncertainty, global psychological distress, and posttraumatic stress in pediatric cancer: a preliminary examination using a path analysis approach. J. Pediatr. Psychol. 41, 309–318. doi: 10.1093/jpepsy/jsv093 

 Wright, L. J., Afari, N., and Zautra, A. (2009). The illness uncertainty concept: a review. Curr. Pain Headache Rep. 13, 133–138. doi: 10.1007/s11916-009-0023-z

 Yohannes, A. M., Willgoss, T. G., Fatoye, F. A., Dip, M. D., and Webb, K. (2012). Relationship between anxiety, depression, and quality of life in adult patients with cystic fibrosis. Respir. Care 57, 550–556. doi: 10.4187/respcare.01328 


OPS/images/fpsyg-13-937189-t004.jpg
Theme/Subtheme ~ Frequency Exemplar quote

Selected suggested adaptive thinking strategies that help with sustaining daily CF care®

Self-Compassion/Do not 6

be too hard on yourself

Identifying your personal 3

goals and values

Participant 08;: I would have to tell myself, 'm not feeling well and I need to take care of myself and I'm not in a rush. There

1o reason really that I have to do all these things at once because I'm not going to go anywhere today. I'm going to stay home

and not feel well, so I can just sit on the floor with my vestall set and doa nebulizer first, and then do the vest and I can shut it
off as many times s I need, to take a break, and then I can do the other nebulizer afterwards or later if I'm feeling really bad.

T think its good that I conditioned myself o do these treatments consistently in a certain way, but then it was also good to
realize s okay if I restructure the way that I normally do things to adapt to how I'm feeling”

Participant 11: “Finding yourself good goals, knowing what you want to do, what you want to fecl ike, what you want to look

Selected suggested coping strategies: coping with hospitalization®

Distracting, fun activities 10

Stay active 8
Social support 7
Acceptance 3

Participant 01: “What do you do at home to make yourself fel better? Do you have a cup of tea and listen to music? Do

you read a book? Do you read a magazine?”

Participant 06: “Physical activity. I try to do it right away; getting out of the room helps”’

Participant 04: “I normally reach out to people and make sure I'm in contact with friends and family”

Participant 08: “The main thing I had to do was just accept that I was there and no amount of not wanting to be there was going
to change that, and then keep myself busy with litle things... T have my computer, I have games on it. I bring crossword puzzles
10 focus my brain on something... [ would look forward to the food tray coming... anticipating that... I would not say making

the most, but - making a better time out of litte things”

*Categories were included in the table when mentioned by 3 or more participants.
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CF Team Delivery
Advantages

Disadvantages
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Advantages

Disadvantages
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Frequency

Exemplar quotes

Participant 01: “If ... CBT is part of the overall cystic fibrosis care....its letting the patients know that CBT i real and it works,
and that there’s a lot of valuable lessons [in CBT? Participant 06: “The CF team knows us very well ... and its their specialty”

Participant 11: “They're already familiar with the di to them what [CF] is”

ease 50 you do not have to expla

Participant 02: “If there was something that you were not comfortable discussing or ... if you wanted to kind of
compartmentalize it and to keep that separate.” Participant 04: “It may be hard to be honest with a member of the team if you are

trying to say you are compliant but you are really not”

Participant 01: “Continuity i

portant” Participant 03: “When I'm inpatient. .t lonely and you have a lot of time with
yourself ... sometimes that’s  ltle rough because I'm hardest on myself and sometimes I'm not my own best friend” Participant
07: “You might get more even heightened fear and ansiety when you are in the hospital ... so it could be really beneficial
Participant 14: “From experience, Id rather just concentrate on getting better. And once I feel better, I can. .. have an

appointment””

Participant 04: “Having it accessible via phone would make the follow-through better because youd get more [people] sticking
with the program?” Participant 09: “Definitely an advantage...for some people including myself who live a litle bt further from
the hospital. They [may] have...long work hours, [so phone delivery is] more flexible”

Participant 02: “Personally I like eye contact and...feel a lttle bit more comfortable in person” Participant 11: “There’ a lot of

body language youd be missing out on””
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lllness uncertainty

Hospitalization
Self-perception/social
comparison

Disease progression

Fear of death/dying

10

Frequency Exemplar quote

Participant 08: “Making sure you do all your treatments, you take all your medicines, you make allthe appointments you have
to, and you go to them, and then making sure you refll everything in time so you do not run out. It is just a constantly moving
thing. Its like you are never done with it”

Participant 08: “When you are healthy, thinking about the next time that you are going to get sick... the anticipation of being
sick again s definitely getting to me, and made it hard to enjoy being healthy

Participant 12: “The highest payment issue in our lives is to not lose our house over my health. That was always a huge ‘keep me
awake at night" issue”

Participant 11: “There’s probably nothing more stressful than being hospitalized and being treated like a pin cushion””

Participant 06: “Comparing yourself to your peers ... me and my friends, we are on the same page all the way through college
~-and then ... you start to see, your friends have moved on. They moved out and they have got careers, some are getting
‘married, and me, you know, I have gotten sicker”

Participant 07: “Acquiring other illnesses kind of related from CF whether it severe diabetes or liver issues or bone issues....

Knowing that these things may come out as you get older, even though you are taking good care of yourselfis scary”

Participant 10: “When I was growing up, they always had a number, a life expectancy number, and it was 8, when I was born,
you know, you are not going to live past grade school and then you get past grade school and the number is ke 15 and then its

18and then its, 24, then 30. Growing up, you are always trying to get above the age”
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Impact of emotional health on the ability to sustain daily CF care

Low motivation

Negative thoughts that

impact adherence

4

9

Participant 02:°I also notice ... when my mood is not as good, its harder to - I cannot say I'm ever enthusiastic about treatment,
breathing treatments for my airway clearance, but I feel less motivated ... I'm feeling lousy anyway so what does it really matter if
Tmiss a treatment .. those thoughts creep in more easily.”

Participant 08; “Sometimes when I'm not feeling wel, that’ really overwhelming ... so sometimes I think, if [ cannot do all of

them at once, then T just will not do them.”

Impact of physical illness on emotional health

Loss of control

Mood, anxiety, and

depression

Negative thoughts

Selfcritical thoughts

Social comparison

5

Participant 14: “If I wake up, let us say, coughing a lot, shortness of breath, I already know it has to do with CF - it does get me.
‘mad because I do not understand how I'm feeling [awful] that day - if I'm doing everything I'm supposed to do.”

Participant 02: “Sometimes the first thing I notice [when I'm having an exacerbation) is that my mood is not as good, you know,
that I'm maybe a itle bit more irritable, that I become impatient or things annoy me that might not typically even bother me...
So T think its very tied together, for me anyway”

Participant 04: 1 think] “I do not have any impact on my health anyway.”

Participant 04: 1 think] “T'm not good enough. I'm not able to do the things I want to do. I'm not contributing to my family like
Ishould. T'm not worthy”

Participant 13: “I also am wondering, at work when I'm coughing ~ what do people think? And even like if I'm in a breakroom,
Ikinda step aside and take my medicine in the bathroom because I do not want people to see me. My mind wonders what people
are thinking - and if they think I'm weird ... a big thing is doing treatments around other people. Unless it a close family or

friend, I'm hay

g hard time learning how to do that around others.”

Cyclical interaction of emotional and physical health

Description of cycle

7

Participant 09: “They are 100% in every single way possible to the highest degree tid... You immediately sart to see the
integration of your mental health when your body starts to feel awful...because you just become so weak and unable to do all the
things you want to do, and that has a serious effect on your mental health. Likewise .. I know myself and I know a bunch of other
CFers too, when they start to develop or go through lfe stressors or anxiety flares up or depression is bad, that may just be a
mental thing, but next thing you know, it afects their physical ability to take care of themselves or to keep eating correctly,or

frankly to really [care] that they need to do what they need to do on a daily basis. And it severely impacts your physical health

because ... you just start o get sick.... So, [physical and emational health] go hand in hand in every way possible’”
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Physical considerations 8
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Physical considerations 14
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Overall Impressions of Program

Participant 01: “Its an important component thats missing from overall care”

Participant 02: “1 have used CBT in the past, but my experience was that it was difficult to access.... To say that it changed my

life would be an understatement.... It was 5o helpful, so valuable.... In the end, I really felt different””

Participant 08: “One of the most helpful things was receiving the validation that this was a significant problem I was having,
because I had never gone for mental health treatment before. I was always so focused on physical health.... This is a valid issue
thatlots of people struggle with, and I'm not just being a crazy person because I el like 1 am having these problems. They are
legitimate, and there are ways to treat them and take care of them, just like there are ways to treat cystic fibrosis”

Suggested Modifications to CBT Skill Application in CF

Exemplar quote

Participant 08 “If ' having an exacerbation and not feeling well trying to breathe deeply makes it worse and makes me
cougha lot”

Parti

ipant 09: “Some of us can take huge breaths ... but [for] others .. guided imagery that does not require a ot of physical

effort might be infinitely better and a litle bit more tailored.”

Exemplar quote

Participant 03: “Its so much easier t0 say oh, let us just cancel i.... Its so much asier to justsay that than to push yourself and

try”

Participant 08 “There does not have to be a specific concrete goal that you need to reach and you are not failing if you do not
reach a certain level ... you are just accomplishing what you are able to at that time, which s better than doing nothing”
Participant 05: “Well it goes back to .. the physical limitations. I have a hard time when I'm not using oxygen, being able to
maintain a conversation for extended periods of time. So like, you know, I have to do - even just doin’ stufflike, you know,
making sure I have planned out what I'm gonna say, so that I'm not saying too much. So I do not run out of breath”

Participant 04 “Think about whats realisic .. a half hour activity is good as opposed to a 3-h activity”

Participant 01: “T have a fear of being around too many people and in public arcas and being exposed to germs”

Participant 02: ‘L know when I'm not feeling as wel ... I do ot tend to reach out to friends so... if 'm in regular contact with people,

say,if you guys do not hear from me for  week, could you just send me a text and say hey, how you doing or have friends check n”
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CE-CBT session

Session
o CBT

Introduction

Session 3: Depression
CF: What Helps?

Session 4: Adaptive
Thinking Skills

Session 5: Adaptive
Thinking Skills, Part 2

Session 6: Taking
Charge of My Health

Session 7: Anxiety in
CF: What Helps?

Summary of session goals

dentify stressors and increase awareness of onés response to stress
Learn about the CBT model and its application to coping with CF

Learn a mindfulness strategy to increase avareness of daily moments ofjoy
Practice relaxation skill, including guided imagery and progressive

muscle relaxation

Learn about depression and its impact in CF

Develop a personalized behavioral activation plan

Increase awareness of thinking patterns that contribute to depression

and ansiety

Practice strategies for developing new thought patterns that are more
adaptive

Learn goal setting and problem-solving skills and apply toward a

patient-identified health-related goal

Learn about ansiety and strategies for coping

Develop a personalized anxiety management plan

CE-specific modifications

Comprehensive list of CF-related stressors included

Awareness of the connection between emotional and physical health

in CF is emphasized

“Two options offered and neither are breathing techniques

Discuss how relaxation skills can be applied to manage medical and

procedural anxiety

Psychoeducation about the increased risk for depression and health

consequences of untreated depression in CF

Planning includes problem-solving back-up options and adapt

pacing of activities to manage interference of CF symptom and

treatment burden

Create a specific plan for behavioral activation that could

be especially helpful in times of llness or hospitalization

Learn about maladaptive thinking patterns that relate to

coping with CF

‘Address thinking patterns that decrease motivation to sustain

daily CF care

Balanced and flexible thinking and self-compassion is emphasized

Incorporate mindful “letting go” of maladaptive thoughts to manage
CF-related stress

« CF-specific examples include goals of improving con:

istency of
daily CF care, communication with the CF team, and increasing

comfort with disclosure about CF when needed

Psychoeducation about the increased risk for anxiety and health

consequences of untreated anxiety in CF

‘The ways that anxiety can interfere with self-care are addressed

Ansiety about current and future health and coping

uncertainty is discussed

Session 8: Maintaining
Positive Changes

Create an individualized follow-up plan that includes continued practice

of preferred coping skills to face future challenges.

Plan is coordinated within CF-team based care, allowing for

coproduction and flexible, longitudinal follow up.
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