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Introduction: Feedback-based therapies such as biofeedback have a benefit in patients with mental health disorders. While biofeedback is heavily researched in outpatient settings, it has been rarely investigated in psychosomatic inpatient settings. The implementation of an additional treatment option in inpatient settings holds special requirements. The aim of this pilot study is the evaluation of additional biofeedback treatment in an inpatient psychosomatic-psychotherapeutic unit to derive clinical implications and recommendations for the future implementation of biofeedback offers.

Methods: The evaluation of the implementation process was investigated using a convergent parallel mixed methods approach (following MMARS guidelines). Quantitative questionnaires measured patients’ acceptance and satisfaction with biofeedback treatment after receiving 10 sessions in addition to treatment as usual. After 6 months during implementation, qualitative interviews were conducted with biofeedback practitioners, i.e., staff nurses, examining acceptance and feasibility. Data analysis was conducted using either descriptive statistics or Mayring’s qualitative content analysis.

Results: In total, 40 patients and 10 biofeedback practitioners were included. Quantitative questionnaires revealed high satisfaction and acceptance in patients regarding biofeedback treatment. Qualitative interviews showed high acceptance in biofeedback practitioners but revealed several challenges that were encountered during the implementation process, e.g., increased workload due to additional tasks, organizational and structural difficulties. However, biofeedback practitioners were enabled to expand their own competencies and take over a therapeutic part of the inpatient treatment.

Discussion: Even though patient satisfaction and staff motivation are high, the implementation of biofeedback in an inpatient unit requires special actions to be taken. Not only should personnel resources be planned and available in advance of implementation but also be the workflow for biofeedback practitioners as easy and quality of biofeedback treatment as high as possible. Consequently, the implementation of a manualized biofeedback treatment should be considered. Nevertheless, more research needs to be done about suitable biofeedback protocols for this patient clientele.

KEYWORDS
 biofeedback, neurofeedback, psychosomatic, implementation, mixed methods, inpatient


1. Introduction

Feedback is an essential component in psychotherapeutic interventions: it facilitates learning, increases motivation, and modifies thoughts or behavior (1). Biofeedback (BFB) as psychophysiological therapy is taught through cognitive changes (2), such as improving self-efficacy (3) or learning coping strategies. Typically, BFB is provided on parameters like muscle tone, respiratory rate, heart rate, skin conductance, skin surface temperature, or brain activity (i.e., neurofeedback, NFB) (4). The effectiveness of BFB has been investigated in several somatic and mental health disorders. The most common use of feedback-based therapies is in fields such as epilepsy (5), migraine (6), strokes (7), attention deficit / hyperactivity disorder (8), autism spectrum disorder (9), major depression and anxiety disorders (10), as well as addiction (11) and psychotic disorders (12). However, BFB has been rarely investigated in the specialty of psychosomatic medicine, the core idea of which is that mind and body both contribute an essential part to human function and which represents an independent specialty in Germany (13, 14). In the context of psychosomatic illnesses (i.e., somatoform/functional disorders, somatopsychic disorders, eating disorders, posttraumatic stress disorders, depressive disorders), several studies examined the use of BFB, e.g., to affect pain perception. In a patient case study, duration of the headaches and decreased intensity were related to increased alpha activity (8–12 Hz) (15). Glombiewski et al. could show in their meta-analysis on BFB including seven studies (321 patients) that BFB training significantly reduced pain intensity compared to controls with a large effect (2). NFB has shown promise in alleviating overall symptoms of posttraumatic stress disorder (PTSD) (16). Especially patients with PTSD who did not respond to previous treatments were able to benefit from NFB (16). Moreover, BFB had a positive impact on several eating disorders (e.g., food craving, rumination) (17). Not only were feedback-based techniques related to significant modifications in sympathetic responses to food stimuli but also to brain activity in different areas of the reward system (17).

Overall, current literature suggests a benefit of BFB and/or NFB in patients with various psychosomatic illnesses. However, while BFB has already been heavily researched in the outpatient setting (18–21), the usage of BFB and/or NFB in an inpatient setting for mental health disorders has been rarely investigated. To our knowledge, only one study examined the usage of BFB in inpatients with eating disorders (22). Another study investigated the use of BFB in combat veterans suffering from PTSD (23).

Noteworthy, the demands on a therapy offer in the inpatient setting differ from those in the outpatient setting. While the outpatient setting is characterized by weekly therapy sessions, the inpatient setting consists of several different daily therapy offers provided over several weeks. This leads to tightly scheduled appointments and therapies and units might be understaffed. This leads to higher organizational demands, which can affect the implementation and feasibility of an additional treatment offer such as BFB. Up to now, there are no studies examining the implementation process of BFB treatment in psychosomatic-psychotherapeutic inpatient settings, the associated challenges, and the acceptance of patients and BFB practitioners.

Within the scope of this pilot study, patients in our psychosomatic-psychotherapeutic unit received regular BFB treatment sessions in addition to the treatment as usual (TAU). We will then examine quantitatively the acceptance and satisfaction of patients with BFB treatment. Moreover, we will use qualitative interviews to investigate the acceptance of BFB practitioners and feasibility in conducting BFB treatment. We will then combine these methods to evaluate the ability to implement this new treatment offer into our psychosomatic-psychotherapeutic inpatient settings in a mixed methods investigation.

The aim of this pilot study is the evaluation of additional BFB treatment in an inpatient psychosomatic-psychotherapeutic unit by investigating acceptance, satisfaction, and feasibility of BFB treatment. On this basis, we will derive clinical implications and develop recommendations for action for the future implementation of BFB offers in psychosomatic-psychotherapeutic inpatient settings.



2. Method

To assess acceptance, satisfaction, and feasibility of a BFB treatment in addition to the TAU, we conducted a convergent parallel mixed methods approach, which involves collecting qualitative and quantitative data simultaneously, and then combining and comparing these multiple data sources (24), by using quantitative questionnaires for patients as well as qualitative semi-structured interviews for BFB practitioners. Both quantitative and qualitative data were collected parallel during the implementation process and analyzed separately. Integration of the results will lead to a more comprehensive evaluation of the implementation process. In conducting and reporting this pilot study we followed the Mixed Methods Article Reporting Standards (MMARS) by the American Psychological Association (25). Evaluation was granted exemption from ethical review by the Ethics Committee of the Medical Faculty of the University of Duisburg-Essen (No. 19-8893-BO). The study was conducted in accordance with the Declaration of Helsinki.


2.1. Study design and procedure

Implementation of the BFB treatment started in November 2021 as an additional routine treatment program in the inpatient unit of the LVR-University Hospital, Clinic for Psychosomatic Medicine and Psychotherapy (for further information regarding inpatient therapy see below in section 2.2 Setting or above in the introduction). Prior to this, the equipment was set up and instructions and manuals were created to assist BFB practitioners, i.e., staff nurses, in delivering the treatment. Due to the pilot character of this study, the BFB was an ordered new activity, for which the BFB practitioners received valences. The implementation started with a training of the BFB practitioners by the project leader (PL). Technical as well as theoretical basics were explained, and the conduction of sessions was exemplified and practiced. The BFB practitioners and the PL were supervised by a certified BFB instructor (author AK). Recruitment of patients took place during the first week of their admission to the inpatient unit via an information sheet. If patients expressed interest, they were referred to the PL, who then conducted the educational interview and obtained written informed consent. Inclusion criteria were a psychosomatic diagnosis (i.e., somatoform/functional disorders, somatopsychic disorders, eating disorders, posttraumatic stress disorders, depressive disorders), written informed consent, and age between 18 and 70 years. Exclusion criteria were neurological or central nervous disorders or insufficient language skills. BFB treatment appointments were made individually with patients by the nursing staff or PL. BFB sessions were conducted between November 25, 2021, and August 03, 2022. During the BFB treatment, different BFB practitioners conducted BFB sessions with each patient. Patients received 10 sessions of BFB treatment twice a week over a period of 5 weeks. After the last session, patients were asked to answer self-report questionnaires and they were given the opportunity to attend a follow-up meeting with the PL to clarify open questions. On March 1, 2022, a student assistant helped in assistance with the implementation and execution of the sessions. After 6 months following the start of implementation, the PL conducted qualitative semi-structured interviews with all BFB practitioners after they gave written informed consent.



2.2. Setting

The study site was an inpatient unit providing care for adults aged 18–70 years, within a psychosomatic-psychotherapeutic clinic in a university hospital. Patients either remained as full inpatients or stayed overnight in the clinic or spent only the therapy day in the clinic as part-time inpatients. The length of stay inpatient ranges from 6 weeks to 3 months. The psychosomatic diagnoses of patients vary and include eating disorders and obesity, somatoform disorders, PTSD, psycho-cardiologic, and affective diagnoses. Patients receive a comprehensive therapy program (i.e., TAU) ranging from therapeutically guided interactional group therapy and individual sessions to psychoeducation, art therapy, expressive painting, skills groups, sports and movement therapy, needs-oriented social work discussions, regular nursing individual sessions, medical care by ward physicians and regular visits by senior physicians (see A1 example schedule in the supplements). The BFB was offered in addition to the TAU.



2.3. BFB intervention

The BFB treatment was conducted using the NeXus-10B Set device and the corresponding software BioTrace (Mind Media, 2022) to collect psychophysiological information for BFB with a total of 10 channels. Trained parameters varied depending on the psychosomatic diagnosis and individually reported symptoms based on previous literature. Patients with somatoform disorders received electromyographic BFB (2) with positioning the electrodes in the neck-shoulder area. Patients with affective disorders, eating disorders or obesity, or PTSD received NFB treatment (16, 17, 26–28) with positioning the electrode on coordinate Cz and conducting alpha-frequency training to cause a relaxed brain state as well as theta-and beta-reduction to reduce arousal. Patients with psycho-cardiologic disorders received either electromyographic BFB or heartrate-variability training (29). The treatment took place in a multipurpose room, which was not used for other purposes during BFB sessions. Patients sat on a relaxation chair in distance of 1.5 m to the screen. As stimuli, patients saw a puzzle or a relaxing video, which continued depending on the degree of match with the target condition, i.e., reduction of muscle tone, increase of alpha-and reduction of theta- and beta-frequency, or increase of heartrate variability. Trained parameters were displayed as colored bar charts on the left side of the screen. The performing staff was present during the training but did not manipulate the feedback process or give verbal feedback. Patients were given a printout of every session to take it home. The BFB intervention comprised 10 training sessions, each lasting 40–45 min, taking place in the inpatient unit.



2.4. Measurement instruments

Data were collected using (a) anonymous quantitative self-report questionnaires answered by patients and (b) qualitative semi-structured interviews answered by the performing staff.


2.4.1. Quantitative data collection of patients

The quantitative questionnaire consisted of sociodemographic items, which were collected during patient admission (i.e., questionnaires in the preparation phase), as well as validated instruments answered by the patients after their last BFB session. The patients’ satisfaction with the received BFB treatment was measured according to the Patient Satisfaction Questionnaire (ZUF-8) using 8 items on a 4-point Likert Scale, which results in a theoretical scale range of 8 to 32 ((30); see supplements A2, A3). It has a high internal consistency with Cronbach’s α = 0.90 (31). Kriz et al. defined a cut-off value of 23.5 in a psychosomatic cohort indicating high satisfaction (31). An adaptation of the System Usability Scale (SUS) was used to measure the usability of the BFB treatment with 10 items on a 5-point Likert Scale (32) (see supplements A4, A5). Reliability analysis indicated an acceptable internal consistency with Cronbach’s α = 0.70.

Based on Bangor, Kortum, and Miller, the SUS score can be translated into acceptance ranges with scores of about 73% representing good acceptance, 85% representing excellent acceptance, and 100% representing the best imaginable acceptance, respectively (33). However, acceptance can be assumed of scores >63 (33). Furthermore, acceptance and feasibility were measured with a self-generated questionnaire containing 9 items (see supplements A6, A7). Items no. 1, 2, 4, and 5 were rated on a 6-point Likert scale (very displeasing, displeasing, partly displeasing, partly pleasing, pleasing, very pleasing). Items no. 3, 6, 7, 8, and 9 were rated on a 5-point Likert scale (not applies at all, rather not applies, partly true, rather true, totally true).



2.4.2. Qualitative data collection of BFB practitioners

The qualitative semi-structured interviews consisted of 12 interview questions to obtain a detailed opinion and possible suggestions for improvement of the BFB treatment offer from the BFB practitioners (see supplements A8, A9). The interview questions were derived based on the objectives of the study, which were to examine BFB practitioners’ acceptance and feasibility of conducting BFB treatment, and to identify problems and obstacles as well as develop opportunities for improvement. The interviews took between 6 and 17 min and were conducted by the PL. All interviews were audio-recorded and transcribed verbatim.




2.5. Data analysis


2.5.1. Quantitative data analysis

Statistical analyses of quantitative data were performed using the Statistical Program for Social Sciences SPSS version 26 (IBM, New York). Figures were created using the R packages likert and ggplot. After identifying outliers (± 1 SD) via boxplots and exclusion from the dataset, the analyses were conducted. Simple descriptive statistics and internal consistency were computed for all quantitative questionnaire data. Acceptance and feasibility were described using frequencies.



2.5.2. Qualitative data analysis

All qualitative interviews were transcribed verbatim and then served as the foundation for consecutive data analysis. The software MAXQDA 2022 (Verbi Software, 2019) was used for qualitative data analysis. All interviews were analyzed using Mayring’s method of structured content analysis (34). First, an initial deductive category system was derived from the semi-structured interview guideline. Then, in order to develop the further category system, two analyzing researchers (author 1 and author 2) coded two interviews. These researchers differed in age to enable different perspectives of the content analysis. After discussing the developed category system, it was used as a basis for coding all interviews. During the analysis, the researchers independently added, removed, or changed categories based on the text material. Until saturation of the category system was reached, relevant but still missing categories were added inductively. All interview quotations were translated from German into English language for publication purpose (for original see supplements A10).





3. Results


3.1. Quantitative patient questionnaires


3.1.1. Sample characteristics

A total of 40 psychosomatic patients were included to start BFB treatment (23 female, 17 male) with a mean age of 46.28 years (SD = 13.95, median = 49.0, range: 21–69). Table 1 shows the demographic information. Due to sudden and earlier discharge of the clinic, seven patients were not able to fill in the questionnaires after BFB treatment. Moreover, four patients discontinued due to a lack of motivation and understanding the therapy concept. However, based on the pilot character of this study, demographic data of all included subjects will be reported. Subjects had various psychosomatic disorders (see Table 1). Each patient completed at least one BFB session, with an average of 8.63 sessions attended (range 1–10). 65% of the patients completed all 10 BFB sessions. See A11 in supplementary material for the type of feedback each patient received.



TABLE 1 Demographic data of patients.
[image: Table1]



3.1.2. Patient satisfaction and acceptance

Table 2 shows the descriptive statistics of the quantitative data. Patients’ satisfaction with BFB ranged from 15 to 32, with a mean of 24.29 (SD = 3.87), which exceeds the cut-off value of 23.5 (31). In our sample, 18 patients exceeded the cut-off value of 23.5, six patients showed values below the cutoff. The internal consistency of the adapted ZUF-8 in our sample was excellent, with Cronbach’s α =0.903. The perceived system usability ranged from 55 to 97.5, with a mean of 72.32 (SD = 11.84).



TABLE 2 Descriptive statistics of the quantitative self-report questionnaires ZUF-8, SUS, and acceptance and feasibility answered by patients.
[image: Table2]

Figure 1 shows the evaluation of the self-generated questionnaire regarding acceptance and feasibility. 86.2% of the patients found the preparation of the questionnaires in the beginning as at least partly pleasant. Most of the patients (84.8%) perceived the intervention as at least partly pleasant. Only 15.2% of the patients perceived the intervention as unpleasant. 97% of the patients also indicated that the intervention had been at least partially feasible without problems. Only three patients (9.1%) indicated that the challenges of the sessions were partly unpleasant. Almost all patients (97.1%) perceived the basic conditions during the sessions as at least partly pleasant. Most of the patients (84.3%) found the intervention at least partially helpful in distracting from thoughts. 53.4% found it at least partially helpful to take the results of the session home. Most of the patients (66.7%) would like to continue BFB training at home. 93.7% of the patients at least partially recommended BFB.

[image: Figure 1]

FIGURE 1
 Evaluation of the self-generated questionnaire regarding patients’ acceptance and feasibility of biofeedback treatment. Deviations in the direction of approval and rejection are shown on the right and left in percental frequencies. Percentages have been rounded to whole numbers. Items appear in order of approval.





3.2. Qualitative interviews with BFB practitioners

In total, 10 BFB practitioners (i.e., staff nurses) were involved in the implementation process of BFB by either conduction of sessions, planning BFB appointments, or managing ward-related processes in order to facilitate conduction of BFB. All of them were interviewed, nobody declined the interview. The student assistant was not interviewed to avoid conflict of interest due to involvement in project organization. Due to data privacy, we did not gather sociodemographic information of the BFB practitioners of the clinic. The duration of the interviews took between 6 and 17 min (mean 8 min 59.8 s, SD 3 min 36 s).


3.2.1. Positive feedback to BFB implementation

During the interviews, different positive aspects of the implementation were mentioned. For example, the relationship with patients could be positively influenced. Moreover, an effect of the therapy on the patients’ symptoms were observed. Furthermore, the technical equipment was rated as very good. Four of 10 BFB practitioners felt supported during implementation. Supporting factors were instructions and manuals, supervisors, and colleagues as well as student assistants.

“On the contrary, I would even say that (there’s) curiosity; this method is not known by everyone, and that this method enabled another contact with the patients.” (Interview 8: 11).

Moreover, most BFB practitioners (8 of 10) were able to expand their area of expertise since a new therapy method was learned.

“Yes, definitely. It’s been a new therapy method for me. I think it’s great, it’s evidence-based.” (Interview 8: 15).



3.2.2. Suitability of the BFB treatment

The majority of BFB practitioners (9 out of 10) felt that BFB treatment was suitable for the services offered in our wards. They stated it was not a replacement for traditional services, but a supplement.

“It’s a good complement to the therapies that are offered here.” (Interview 8: 3).

One BFB practitioner considered BFB treatment not suitable for the patient group of this setting.



3.2.3. Obstacles and barriers


3.2.3.1. Technical difficulties

Seven BFB practitioners named technical problems due to high complexity. Occasionally software problems occurred in the presentation of the program as well as error messages. Furthermore, the setup of the BFB device required specific knowledge. In addition, data saving and printing of the session were prone to error.

“Yes, sometimes in the technical area, where the presentation of the program is not good in that something could not be seen on the monitor, where we then somehow also first clicked around a bit, until then you came to what you actually know.” (Interview 4: 5).



3.2.3.2. Limits of own competencies

Three BFB practitioners reached the limits of their own competencies when they did not perform BFB treatment for an extended period of time due to illness or vacation. Changes in the process were thus difficult to integrate.

“Well, I was now and then away for longer periods of time during the time of introduction, so I was not engaged with it. I noticed that it (is) difficult to get back into it when I have not done it for a while.” (Interview 3: 7).

Limits to one’s own competencies were also evident regarding computer skills (3 of 10 BFB practitioners).



3.2.3.3. Structural difficulties

Structural problems arose in case of not sufficiently clarified responsibilities and missing space for clarifying communication. Furthermore, there was double occupancy of the room used for BFB treatment, which could not be avoided and resulted in canceling the BFB session. Moreover, it turned out to be a challenge implementing this new treatment in the nursing team so that all BFB practitioners reached the same level of competence and acquire background knowledge. Further, some problems occurred while ordering materials. In addition, eight BFB practitioners named time management as challenging due to frequently changing TAU schedules. There was not enough time scheduled for an appointment to accommodate patient delays as well as deal with technical issues. Therefore, it was not always possible to keep appointments due to a lack of time and increased workload. Structural problems also existed regarding personnel resources. Due to staff shortages, it was not possible to perform all scheduled BFB treatments. There were also missed appointments due to illness or vacation.

“So, for example, I was alone on the ward for quite a few days, I just could not keep the appointments.” (Interview 2: 10).

The increased workload due to BFB treatment presented a strain to the nursing team, as the workload could not be appropriately accommodated at the given time.

“We all are involved in other routine processes, and this had to be mastered in addition, so to say. And, of course, that has also led to resistance.” (Interview 10: 9).

Managing the staff was described as challenging during implementation, especially countering frustrations and maintaining staff motivation (2 of 10 BFB practitioners).

“Yes (..). Well, you have to bring everyone together. And it’s always the case that one person is more motivated than the other. (..) That you find a common ground there.” (Interview 9: 13).

Moreover, one employee mentioned that the Sars-CoV-2 pandemic led to particular everyday challenges due to constantly changing regulations and increased workload, which made implementing a new therapy much more difficult.

Additionally, the relationship with the patients might have been impaired due to the insecurities of BFB practitioners in performing the novel treatment, which they had no prior experience with. However, most BFB practitioners (8 of 10) felt that BFB treatment did not impair the relationship with patients.




3.2.4. Joy

Seven BFB practitioners enjoyed the implementation of BFB treatment because they learned something new, the benefits for the patients were observable, and the calm relaxation environment created a pleasant working. Frustration arose at times when organizational and structural problems occurred.

“Yes, it was fun. In the beginning, I was a bit skeptical. Something new is always like that.. you have to look first. But when you see that the patients do benefit from it (…), then it’s fun, sure.” (Interview 5: 26).



3.2.5. Suggestions for improvement

As technical suggestions for improvement the change of the software and the creation of more modern feedback (videos, graphics) were mentioned.

“I think these video sequences could be a little more modern, the graphics could be a little cleaner, smoother. It still looks so much like 80s/90s software somehow. Then I think it would be more appealing (..) for the patients.” (Interview 8: 18).

Another suggestion for improvement relates to the own competencies. Nine BFB practitioners would like to have more intensive training and an official advanced training. Furthermore, self-experience sessions are desired, in which BFB treatment can be tried by oneself. In this way, more background knowledge could be acquired and thus self-confidence could be increased.

“I could imagine doing such a training (..). Basically, to see what else is possible in the bio/neurofeedback area and also to improve my theoretical background knowledge again, (…) that there is a better outcome for the patients when they have a treatment with me (..).” (Interview 8: 20).

Furthermore, two BFB practitioners would like to have a second BFB device so that more patients can train in parallel. This would lead to an increase in efficiency. In addition, three BFB practitioners wish more support, e.g., in the form of up-to-date manuals and instructions as well as easily reachable contact persons who can help with technical problems or theoretical questions. The compliance of BFB practitioners would be particularly promoted if there was a contact person in their own team.

“Yes, if something should actually not work, that you could contact someone who can then help in that moment. For example, if we have IT (support) here, if we have computer problems or something. That we can reach someone.” (Interview 5: 18).

In addition, two BFB practitioners suggest a standardization of the meetings to be able to develop more security and routine. Furthermore, the room used for BFB should be designed more appealing and friendly to support a relaxed training. Regarding appointment coordination, eight BFB practitioners stated that time slots for BFB treatment should be fixed. Furthermore, a calendar should be created to which all BFB practitioners have access to create more transparency regarding scheduling. Regarding personnel planning, one employee suggested to clearly clarify who covers an absentee in case of vacation or illness. Furthermore, an actual-target analysis should be conducted to balance staff resources and BFB sessions offered.

To promote patient rapport and adherence, two BFB practitioners suggested that the first BFB session should include enough time for intensive education and answering of questions. Moreover, it would be beneficial to have the same staff member conducting therapy with a particular patient. Furthermore, there should be a permanent contact person for patients who can be reached on short notice.

“Actually, we should have a short conversation with the patients. That one schedules a few minutes more time in the first session. We have this information leaflet, but they have so many questions that you actually have to give answers before the first session.” (Interview 1: 24).





4. Discussion

The aim of the present study was to evaluate the implementation process of an individual BFB treatment in addition to the TAU in an inpatient psychosomatic unit. Therefore, the acceptance, satisfaction, feasibility, and ability of implementing this new treatment offer were investigated by applying a convergent parallel mixed methods design. The results of the present quantitative patient assessment exceeded the defined cutoff-value of 23.5 (31) indicating satisfaction of the patients with the BFB treatment. Moreover, based on Bangor et al., system usability suggests a moderate to high acceptance of patients with the BFB treatment (33). The self-generated instrument for measuring acceptance also indicates a high satisfaction and acceptance of patients with the BFB treatment. Most of the patients perceived the sessions as pleasant and expressed their wish to continue BFB treatment after discharge of the clinic. The results of the qualitative interviews with BFB practitioners revealed that most of the BFB practitioners find BFB as suitable for the psychosomatic inpatient unit. The introduction of this treatment enabled the BFB practitioners to expand their own competencies and to take over a therapeutic part of the inpatient treatment of psychosomatic patients. Moreover, BFB treatment allowed BFB practitioners for a different way of relating to the patients resulting in treating the psychosomatic disorder from another perspective. However, the results of the present study revealed several challenges emerging during the implementation process ranging from technical to organizational and structural difficulties. Therefore, technical background knowledge was helpful and partly essential in conducting the sessions. Moreover, not sufficiently clarified responsibilities and a lack of routines showed to be demanding. In addition, tight schedules meant that there was no buffer left for patient delays or spontaneously occurring events. Staff shortages led to cancelling of appointments in case of vacation or illness. However, the biggest challenges revealed to be the increased workload due to additional tasks within the framework of this implementation. The results of both qualitative and quantitative measures show that acceptance and satisfaction with the BFB treatment among both patients and BFB practitioners was high. Although many difficulties were encountered during implementation, BFB practitioners also showed a high level of acceptance. To our estimation, the perceived difficulties during the introduction of BFB are comparable to typically occurring challenges in implementation processes. However, it has become clear that BFB in the psychosomatic-psychotherapeutic inpatient setting must be able to meet special demands. On the one hand, fixed structures narrow the space for novelty. In addition, psychosomatic departments usually treat very heterogeneous groups of patients, to whose different needs one must adapt individually. Typically, inpatient treated patients suffer from a more severe symptom burden than in an outpatient setting. This makes it necessary to adapt the BFB to this special patient clientele.

But how can BFB treatment be implemented in existing daily clinical regimes? Before scheduling BFB treatment, personnel resources should be planned in advance and be available accordingly to minimize the increase of the workload and thus avoid resistance and frustration among the team. Although in this study, the BFB was mainly performed by nursing staff, other patient-related occupational groups could also perform and offer the BFB after appropriate training. The personnel requirements depend on the individual structures of the respective clinic as well as on the number of patients to be treated with BFB. In order to offer adequate BFB training, a time of 1.5 h per patient per week should be calculated, which results from two training sessions of 30 min each as well as 15 min each for preparation and follow-up of the session as well as discussion with the patient. However, an increase in staff is often not feasible due to a shortage of skilled staff nurses and tight budgets. Finding a solution to how BFB treatment can be firmly established in the inpatient setting despite the difficulties and how BFB treatment can be provided permanently, would provide many patients a therapy offer which they could not make use of otherwise, since BFB is mainly offered in the outpatient setting and is considered a self-pay service in most cases. A BFB offer in the psychosomatic-psychotherapeutic inpatient setting now allows access to this type of treatment for a broad patient clientele. In order to ensure a high quality of BFB treatment even though different BFB practitioners perform the sessions, the BFB treatment should be manualized. A standardization and manualization of the sessions would thus facilitate workflows among BFB practitioners. Moreover, an intensive preparation of the BFB treatment and an ongoing support of the BFB practitioners should be ensured. For this purpose, detailed manuals and guidelines should be developed as well as regular training and supervisions should be offered. In addition, a contact person should be available on site and be able to quickly help with both content-related and technical problems. The results of this study also show that appointment management should be discussed with all parties involved before the start of BFB treatment. This would prevent scheduling conflicts and make appointments more reliable.

Due to the challenges identified in this study, we consider a manual based realization and standardization of the BFB treatment for psychosomatic inpatients to be necessary. This would facilitate BFB implementation and BFB practitioners’ workflows, create clear routines, and ensure high quality BFB treatment. Furthermore, this would create the basis for a comparable and effective BFB training in a heterogeneous group of patients. However, a manual based and standardized BFB treatment should not be a substitute for individualized BFB but should be designed specifically for this therapy modality.


4.1. Study limitations

Although the results of the present study are promising, some limitations must be considered. First, the selection of patients for the BFB treatment did not follow a structured approach. Since resources and time capacities were limited, it was not possible to offer BFB treatment to all inpatient treated patients. We rather included those patients, who explained interest and had suitable time slots in their therapy schedules. Moreover, four patients discontinued the therapy because they did not like this type of therapy, which leads to a bias in the results. In addition, patient data was lost because some patients were spontaneously discharged from the clinic and were therefore no longer able to complete a questionnaire. Another limitation might be the need for exclusion of patient data due to incomplete questionnaires. Furthermore, the present study did not investigate the effectiveness of BFB treatment. In addition, the treatment success compared to the TAU has not been investigated. It is therefore necessary to conduct appropriate trials in the future.



4.2. Clinical implications

The organizational and structural challenges encountered in the inpatient context make clear planning of BFB necessary before the implementation. Not only should space be provided and personnel resources available, but also different areas of responsibility among the BFB practitioners should be clarified. An analysis of the actual situation and the target situation carried out in advance might create a good starting position for determining the feasible scope of BFB treatment.




5. Conclusion

The present study shows that BFB as an additional treatment in a psychosomatic-psychotherapeutic inpatient unit is an accepted treatment offer both by patients and BFB practitioners. Even though patient satisfaction and BFB practitioners’ motivation were high, the implementation of BFB treatment in an inpatient context requires special actions to be taken. Therefore, personnel resources should be planned and be available in advance. Moreover, conducting BFB treatment should be standardized to guarantee high quality of the treatment and to simplify workflows for the BFB practitioners. Consequently, the introduction of a standardized and manualized BFB treatment should be considered. Nevertheless, more research needs to be done about suitable BFB protocols for this particular patient clientele.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Ethics Committee of the University Duisburg-Essen. The patients/participants provided their written informed consent to participate in this study.



Author contributions

KS undertook project management, designed the study, actively participated in acquisition of data, performed statistical analysis, interpretation of data, and prepared the manuscript. DB-D made substantial contributions to data acquisition, recruiting of patients, and editing of the manuscript. AK supervised BFB treatment and edited the manuscript. PT, CP, AR, and ND actively participated in implementing the BFB treatment in our wards and contributed to editing the manuscript. E-MS and AB made major contributions to the study’s conception and edited the manuscript. MF actively participated in project management and study design, made major contributions to statistical analysis and interpretation of data, and supervised the preparation of the manuscript and edited it. MT made major contributions to the study’s conception and design, actively participated in the interpretation of data, and revised the manuscript critically for important subject-specific content. All authors contributed to the article and approved the final version of the manuscript.



Funding

This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors. This study was supported by the Open Access Fund of the University Duisburg-Essen.



Conflict of interest

AK is employed by NeuroFit GmbH.

The remaining authors declare that the research was conducted in the absence of any 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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1140880/full#supplementary-material



Abbreviations

BFB, Biofeedback; NFB, Neurofeedback; PTSD, Posttraumatic stress disorder; TAU, Treatment as usual; PL, Project leader.


References

 1. Musiat, P, Hoffmann, L, and Schmidt, U. Personalised computerised feedback in E-mental health. J Ment Health. (2012) 21:346–54. doi: 10.3109/09638237.2011.648347 

 2. Glombiewski, JA, Bernardy, K, and Häuser, W. Efficacy of EMG-and EEG-biofeedback in fibromyalgia syndrome: a Meta-analysis and a systematic review of randomized controlled trials. Evid Based Complement Alternat Med. (2013) 2013:962741. doi: 10.1155/2013/962741

 3. Teufel, M, Stephan, K, Kowalski, A, Käsberger, S, Enck, P, Zipfel, S , et al. Impact of biofeedback on self-efficacy and stress reduction in obesity: a randomized controlled pilot study. Appl Psychophysiol Biofeedback. (2013) 38:177–84. doi: 10.1007/s10484-013-9223-8 

 4. Schwartz, MS, and Andrasik, F. Biofeedback: A practitioner's guide. New York City: Guilford Publications (2017).

 5. Kotchoubey, B, Strehl, U, Holzapfel, S, Blankenhorn, V, Fröscher, W, and Birbaumer, N. Negative potential shifts and the prediction of the outcome of neurofeedback therapy in epilepsy. Clin Neurophysiol. (1999) 110:683–6. doi: 10.1016/S1388-2457(99)00005-X 

 6. Walker, JE. QEEG-guided neurofeedback for recurrent migraine headaches. Clin EEG Neurosci. (2011) 42:59–61. doi: 10.1177/155005941104200112 

 7. Shindo, K, Kawashima, K, Ushiba, J, Ota, N, Ito, M, Ota, T , et al. Effects of neurofeedback training with an electroencephalogram-based braincomputer interface for hand paralysis in patients with chronic stroke: a preliminary case series study. J Rehabil. (2011) 43:951–7. doi: 10.2340/16501977-0859 

 8. Enriquez-Geppert, S, Smit, D, Pimenta, MG, and Arns, M. Neurofeedback as a treatment intervention in ADHD: current evidence and practice. Curr Psychiatry Rep. (2019) 21:46.

 9. Kouijzer, MEJ, De, MJMH, Gerrits, BJL, Congedo, M, and van Schie, HT. Neurofeedback improves executive functioning in children with autism spectrum disorders. Res Autism Spectr Disord. (2009) 3:145–62. doi: 10.1016/j.rasd.2008.05.001

 10. Hammond, DC. Neurofeedback treatment of depression and anxiety. J Adult Dev. (2005) 12:131–7. doi: 10.1007/s10804-005-7029-5

 11. Dehghani-Arani, F, Rostami, R, and Nadali, H. Neurofeedback training for opiate addiction: improvement of mental health and craving. Appl Psychophysiol Biofeedback. (2013) 38:133–41. doi: 10.1007/s10484-013-9218-5 

 12. Diaz Hernandez, L, Rieger, K, Baenninger, A, Brandeis, D, and Koenig, T. Towards using microstate-neurofeedback for the treatment of psychotic symptoms in schizophrenia. A feasibility study in healthy participants. Brain Topogr. (2016) 29:308–21. doi: 10.1007/s10548-015-0460-4 

 13. Oken, D. Psychosomatic medicine In: NJ Smelser and PB Baltes, editors. International encyclopedia of the Social & Behavioral Sciences. Pergamon: Oxford (2001). 12452–7. doi: 10.1016/B0-08-043076-7/03770-0

 14. Zipfel, S, Herzog, W, Kruse, J, and Henningsen, P. Psychosomatic medicine in Germany: more timely than ever. Psychother Psychosom. (2016) 85:262–9. doi: 10.1159/000447701 

 15. Gannon, L, and Sternbach, RA. Alpha enhancement as a treatment for pain: a case study. J Behav Ther Exp Psychiatry. (1971) 2:209–13. doi: 10.1016/0005-7916(71)90061-9

 16. Panisch, LS, and Hai, AH. The effectiveness of using neurofeedback in the treatment of post-traumatic stress disorder: a systematic review. Trauma Violence Abuse. (2020) 21:541–50. doi: 10.1177/1524838018781103 

 17. Imperatori, C, Mancini, M, Della Marca, G, Valenti, EM, and Farina, B. Feedback-based treatments for eating disorders and related symptoms: a systematic review of the literature. Nutrients. (2018) 10:1806. doi: 10.3390/nu10111806

 18. Criswell, SR, Sherman, R, and Krippner, S. Cognitive behavioral therapy with heart rate variability biofeedback for adults with persistent noncombat-related posttraumatic stress disorder. Perm J. (2018) 22:22. doi: 10.7812/TPP/17-207

 19. Rosaura Polak, A, Witteveen, AB, Denys, D, and Olff, M. Breathing biofeedback as an adjunct to exposure in cognitive behavioral therapy hastens the reduction of PTSD symptoms: a pilot study. Appl Psychophysiol Biofeedback. (2015) 40:25–31. doi: 10.1007/s10484-015-9268-y 

 20. Schmidt, K, Krawutschke, M, Kowalski, A, Pasche, S, Bialek, A, Schweig, T , et al. Cancer patients’ age-related benefits from Mobile neurofeedback-therapy in quality of life and self-efficacy: a clinical waitlist control study. Appl Psychophysiol Biofeedback. (2022) 18:1–11. doi: 10.1007/s10484-022-09571-1

 21. Fink, M, Pasche, S, Schmidt, K, Tewes, M, Schuler, M, Müller, B , et al. Alpha and theta neurofeedback therapy affects affective symptoms, but not perceived cognitive impairment in cancer patients: results of an explorative randomized controlled trial. Integr Cancer Ther. (2023) 22. doi: 10.1177/15347354221149950

 22. Scolnick, B, Mostofsky, DI, and Keane, RJ. Pilot study employing heart rate variability biofeedback training to decrease anxiety in patients with eating disorders. J Eat Disord. (2014) 2:1–3. doi: 10.1186/2050-2974-2-17

 23. Silver, SM, Brooks, A, and Obenchain, J. Treatment of Vietnam war veterans with PTSD: a comparison of eye movement desensitization and reprocessing, biofeedback, and relaxation training. J Trauma Stress. (1995) 8:337–42. doi: 10.1002/jts.2490080212 

 24. Edmonds, WA, and Kennedy, TD. An applied guide to research designs: Quantitative, qualitative, and mixed methods. United States: Sage Publications (2016).

 25. Levitt, HM, Bamberg, M, Creswell, JW, Frost, DM, Josselson, R, and Suárez-Orozco, C. Journal article reporting standards for qualitative primary, qualitative meta-analytic, and mixed methods research in psychology: the APA publications and communications board task force report. Am Psychol. (2018) 73:26–46. doi: 10.1037/amp0000151 

 26. Fattahi, S, Naderi, F, Asgari, P, and Ahadi, H. Neuro-feedback training for overweight women: improvement of food craving and mental health. Neuroquantology. (2017) 15:1067. doi: 10.14704/nq.2017.15.2.1067

 27. Lackner, N, Unterrainer, H-F, Skliris, D, Shaheen, S, Dunitz-Scheer, M, Wood, G , et al. EEG neurofeedback effects in the treatment of adolescent anorexia nervosa. Eat Disord. (2016) 24:354–74. doi: 10.1080/10640266.2016.1160705 

 28. Schmidt, J, and Martin, A. Neurofeedback against binge eating: a randomized controlled trial in a female subclinical threshold sample. Eur Eat Disord Rev. (2016) 24:406–16. doi: 10.1002/erv.2453 

 29. Del Pozo, JM, Gevirtz, RN, Scher, B, and Guarneri, E. Biofeedback treatment increases heart rate variability in patients with known coronary artery disease. Am Heart J. (2004) 147:545. doi: 10.1016/j.ahj.2003.08.013

 30. Schmidt, J, Lamprecht, F, and Wittmann, WW. Satisfaction with inpatient management. Development of a questionnaire and initial validity studies. Psychother Psychosom Med Psychol. (1989) 39:248–55.

 31. Kriz, D, Nübling, R, Steffanowski, A, Wittmann, WW, and Schmidt, J. Patients’ satisfaction in inpatient rehabilitation. Psychometrical evaluation of the ZUF-8 based on a multicenter sample of different indications. Z Med Psychol. (2008) 17:67–79.

 32. Brooke, J. SUS-A quick and dirty usability scale. Usability Eval Indus. (1996) 189:4–7.

 33. Bangor, A, Kortum, PT, and Miller, JT. An empirical evaluation of the system usability scale. Intern J Hum-Comput Int. (2008) 24:574–94. doi: 10.1080/10447310802205776

 34. Mayring, P. Qualitative content analysis: theoretical background and procedures In: Approaches to qualitative research in mathematics education. Dordrecht: Springer (2015). 365–80.



OPS/images/fpsyt-14-1140880-t002.jpg
Outcom
ZUF-8
SUS

Acceptance & Feasibility | 1.

9.

“I found the processing of the questionnaires in the preparation phase to be..”
. “I found the intervention to be..”

“The intervention was feasible for me without any problems””

. “I found the challenges of the session to be..”

“I found the basic conditions during the intervention to be..”

“Ifound the intervention to be helpful in distracting from thoughts.”

. “I found it helpful to be able to take the documentation of the session with me on paper

. “I would like to continue a biofeedback offering at home.”

. “I would recommend this study.”

24
2
2
3
33
33
34

30
3
32

2429

72.32

341

352

318

376

353

269

183

203

275

SD (SE)
387 (0.791)

11.84(2.2)
0,825 (0.153)
0.906 (0.158)
0.769 (0.134)
0,830 (0.145)
0,929 (0.159)
0.931(0.165)
1.289(0.235)
1237 0215)

1.016 (0.180)

Measurement of patients’ experiences regarding BEB training. ZUF-8, Patient Satisfaction Questionnaire, SUS, System Usability Scale. All analyses were conducted outler corrected.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Implementing biofeedback treatment in a psychosomatic-psychotherapeutic inpatient unit: a mixed methods evaluation of acceptance, satisfaction, and feasibility



		1. Introduction



		2. Method



		2.1. Study design and procedure



		2.2. Setting



		2.3. BFB intervention



		2.4. Measurement instruments



		2.4.1. Quantitative data collection of patients



		2.4.2. Qualitative data collection of BFB practitioners









		2.5. Data analysis



		2.5.1. Quantitative data analysis



		2.5.2. Qualitative data analysis















		3. Results



		3.1. Quantitative patient questionnaires



		3.1.1. Sample characteristics



		3.1.2. Patient satisfaction and acceptance









		3.2. Qualitative interviews with BFB practitioners



		3.2.1. Positive feedback to BFB implementation



		3.2.2. Suitability of the BFB treatment



		3.2.3. Obstacles and barriers



		3.2.3.1. Technical difficulties



		3.2.3.2. Limits of own competencies



		3.2.3.3. Structural difficulties









		3.2.4. Joy



		3.2.5. Suggestions for improvement















		4. Discussion



		4.1. Study limitations



		4.2. Clinical implications









		5. Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher’s note



		Supplementary Material



		Abbreviations



		References



















OPS/images/fpsyt-14-1140880-g001.jpg
The intervention was feasible for me without any.
problems.

| would recommend this study.
found the challenges of the session o be

found the processing of questionnaires in the
preparation phase to be .

ound the basic conditions during the
intervention to be

ound the intervention to be .

ound the intervention to be helpful in
distracting from thoughs ...

| would like to continue a biofeedback offer
athome.

ound it helpful 1o be able 10 take the
documentation of the session with me on paper.

14%

15%

15%

16%

33%

47%

86%
85%

85%
84%

67%

53%
|

100

Percentage

100

displeasing /
does not apply at all

party dspleasing !
‘does not apply

party pleasing /
partly tue
pleasing /
ather true

very pleasing /
totally true.





OPS/images/fpsyt-14-1140880-t001.jpg
Percentage (%)

Gender
Female 23 57.5
Male 17 425

Marital status

Single 12 30
Partnership 3 75
Married 19 475
Divorced 3 75

Living situation

Alone 9 25
With partner 16 0
Alone with child(ren) 1 25
With partner and child(ren) 9 25
With parents 1 25
Other 1 25

Education
High school diploma u 60
Secondary school degree 10 25

(Realschule")

Secondary school degree 2 5
(,Hauptschule")

Special-needs school 1 25
Missing 3 75
Employment status
Employed 2 725
Unemployed 5 125
Retired 3 75
ing 3 75
Sick leave
Yes 17 425
No 19 475
Missing 4 10

Psychosomatic disorder

Somatoform disorder (F45.) n 275
Depression (F32x/F33.x) 12 30
Psychocardiologic disorder n 75
(F45.30)

Posttraumatic stress disorder 3 75
(F43.1)

Eating disorder (F50.x) 2 5
Obesity (E66.x) 1 25

N=40





OPS/images/cover.jpg
, frontiers | Frontiers in Psychiatry

Implementing biofeedback
treatment in a
psychosomatic-psychotherapeutic
inpatient unit: a mixed methods
evaluation of acceptance,
satisfaction, and feasibility












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry






