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Breaking bad news (BBN) of serious or life-threatening diagnoses is common in oncology and often induces significant patient anxiety and distress. The anticipation of such news can also cause considerable distress, prompting patients to adopt proactive coping strategies, such as information seeking, while waiting for the news. Although the use of traditional and emerging digital technologies to assist patients across diverse aspects of cancer care has grown considerably, their role in assisting patients while they await the possibility of receiving bad news (RBN) remains unclear. We conducted a scoping review, following PRISMA-ScR guidelines, to identify studies on digital interventions, at any stage of realization, that aim to aid patient preparation for potential bad news, to map characteristics of these interventions (e.g., target diagnoses, design features) and to assess reported outcomes from usability to implementation. Using broad search terms related to digital technology, patient support and RBN and/or BBN in oncology across many databases, we identified 1020 articles. Most of these targeted healthcare professionals and BBN training (delivered with digital technology) and some referenced digital technology in the context of patients and bad news. However, none of the 22 articles that reached full text screening addressed any form of digital support for patients in relation to RBN. These findings highlight a striking gap in the use of digital support for this personally significant aspect of the patient journey. We contextualize this gap by discussing the value of digital support for RBN from a patient perspective, addressing why the news waiting period has received no attention in the BBN literature and highlighting the conceptual and practical intersections between RBN and shared decision-making (SDM), including consideration of common and distinct design features of patients aids for RBN and for SDM. Finally, we outline future research directions to address this significant and unmet need.
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Introduction

Breaking bad news (BBN) is a challenging event in oncology, occurring when patients are informed of a serious or life-threatening diagnosis or an adverse progression of existing cancer (1, 2). BBN can place high demands on doctors and trigger considerable anxiety and distress in patients (3, 4). The effectiveness of patient-doctor communication at this moment can shape patients' emotional responses, coping strategies, satisfaction with care and clinical outcomes (3, 5–9). In view of this, considerable research and training has focused on enhancing clinicians' BBN skills (9–11).

Research on patient experience has primarily focused on the moment at which bad news is disclosed, with particular attention to patients' cognitive, behavioural and emotional reactions to the news [for a corresponding definition of BBN, see (12)]. However, some of this research indicates substantial discrepancies between how bad news is delivered and how patients prefer receiving bad news (RBN) (13–16). Even though the burden on patients and their families while waiting for news can be considerable [e.g., (17, 18)], studies of patient experience and their preferences during the news waiting period and in preparation for the possibility of RBN remain scarce [e.g., (13, 19–21)].

The medical news waiting period refers to the interval of psychological and clinical uncertainty between initial suspicion or indication of a serious or life-threatening condition and the clinical communication of bad news. This period can occur at different moments during the patient journey (22), such as when waiting for screening or diagnostic test results, assessments of therapy effectiveness, findings of disease recurrence during ongoing surveillance, and decisions about transitioning to palliative care (22). Depending on the clinical context, cancer type and healthcare setting, the news waiting period can often span weeks to months (23). While the subjective perception of what counts as bad news may vary, and the actual and perceived duration of the news waiting period may deviate (24–24), patients often experience intense uncertainty, anxiety, fear and distress during this period (25–28).

Rather than passively enduring this uncertainty, cancer patients often adopt various emotional and behavioural coping strategies, such as searching for information online, seeking reassurance from family or peers, managing expectations, and preparing questions for clinicians (29–33). While these efforts to prepare in some way for the possibility of RBN may provide some relief (29, 34–37), they can also expose patients to misleading or irrelevant information, increase anxiety, undermine coping and risk maladaptive responses such as avoidance or catastrophizing (38–40). Waiting for potentially bad news can be more distressing than RBN itself (32, 41, 42), evoking clinical levels of anxiety and depression (27, 28, 43) and elevated cortisol levels comparable to those in cancer patients (44).

Purpose-designed supportive interventions have the potential to provide structured, evidence-based assistance tailored to patients' specific needs. Such interventions might enhance patient preparation for the possibility of RBN by delivering relevant, adequate and comprehensible patient-centered information about potential clinical outcomes, offering context-specific explanations and clarifications, correcting common misconceptions, facilitating adaptive emotional and behavioural coping strategies, and helping to enhance patient communication during clinical encounters (45–47). By incorporating such features, well-designed digital patient support tools could significantly strengthen patients' experience of feeling informed, supported and prepared while awaiting news.

Traditional and emerging digital technologies are increasingly deployed in oncology to provide remote patient support across the cancer care continuum. These include patient aids for predicting and assessing cancer risk (48, 49), supporting diagnostics and screening (30, 50–52), connecting patients with providers (53), providing care instructions and educational information (54–56), supporting shared decision making (SDM) (57), supporting cancer care, chemotherapy- and radiation therapy-related symptom monitoring and management (58), supporting cancer pain management (59, 60), offering emotional support and mental health tracking (61–63), addressing patients' needs and concerns (64), and aiding psychosocial intervention for post-treatment cancer survivors (65).

However, it remains uncertain whether purpose-designed digital support specifically targeting patients anticipating and awaiting the possibility of RBN is currently available or under development. None of the recent reviews of digital technology in oncology shed light on this (e.g., (66–70). The burden of waiting for potentially bad news coupled with the prevalence of proactive coping strategies during this period (32, 41, 42, 71, 72) points to a potentially unmet need in these patients. Rapid developments in conversational AI, such as ChatGPT, and the growing number of studies evaluating their use as patient-friendly resources for cancer knowledge, management and emotional support (73–75) suggest that digital tools could potentially be used to address these unmet needs.

The aim of this scoping review was to systematically map existing purpose-designed digital interventions to support oncology patients awaiting the possibility of RBN, and, where gaps exist, to conceptualize future directions for intervention development. Our research question focused on identifying these interventions, their key design features and how they have been evaluated. To this end, we sought studies reporting interventions at any stage of realization (i.e., conceptualization, design, development, evaluation, implementation) for any group of oncology patients awaiting the possibility of RBN. We aimed to characterize the identified interventions in terms of their specific features, including target users and diagnoses, timing of use within the patient journey, and design, and the dimensions of their evaluation such as usability, acceptability, user satisfaction, accessibility, implementation, and effectiveness in improving patient outcomes (e.g., experience of RBN, anxiety, patient–doctor communication, patient–doctor relationship before, during and after RBN).



Methods

We conducted a scoping review to systematically search and synthesize studies that have reported the use of digital technology to support patients in relation to RBN and BBN, without aiming to appraise the methodological quality of these studies critically (76, 77). The scoping review has five stages, comprising determination of the research question, identification of relevant studies, selection of relevant studies, charting of the data, and collection, summarization and reporting of results (78). We conducted this review according to the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews) checklist (79). Ethics approval was not required for the purpose of this scoping review.


Eligibility criteria, data sources and search strategy

We covered the topics of digital technology for the purpose of patient support for RBN and/or BBN in the domain of oncology. We considered the possibility that digital support for RBN and/or BBN might have features in common with the design, development and content of Patient Decision Aids (PtDAs) for SDM (e.g., information about disease, diagnosis, treatment, risks and uncertainties, what to expect during or after a consultation) (80). For these reasons, we added SDM to the search in case this returned any articles that address digital support for RBN and/or BBN in the context of SDM and PtDAs. The search was limited to articles published in English, with no limitation on the time of publication.

A qualitative systematic literature search of publications was conducted in eight electronic databases: MEDLINE (Ovid), EMBASE (Ovid), Web of Science Core Collection, CINAHL, Cochrane Library (CENTRAL), IEEE Xplore Digital Library, Psych Index and Google Scholar. We defined the time of publication as the period between database inception and the time of the search (August 2025). Every individual search MeSH term was supplemented with relevant free text terms and, where appropriate, the free text terms were truncated to include alternative word endings (see Supplementary Table 1, for information on the search strategy). We also searched ClinicalTrials.gov for on-going trials and ProQuest for unpublished dissertations about digital technology in relation to BBN and RBN (81, 82).



Study selection

Following the search of publications in the databases, we applied a two-step study selection process. Before this process, two reviewers screened a sample of the same 30 records to ensure consistency in the application of the procedure. In the first step of the process, these two reviewers manually and independently screened study titles and abstracts for inclusion criteria and categorized each study as to be included, not included or as unclear for inclusion in the next step of the study selection process (i.e., full article screening). Inter-rater reliability was assessed for this first step, before disagreements or uncertainties were discussed or resolved. A third reviewer was available to adjudicate unresolved cases.

If screening of titles and abstracts indicated that the article was not to be included in the next step of the selection process, each reviewer provided the reason for exclusion. To this end, each reviewer categorized each article according to whether the following descriptors applied in the following order: “healthcare professionals are the exclusive target group of interest of the article”, “article does not consider a medical issue”, “article is not about oncology“, “article does not consider digital technology“, “article does not consider BBN or RBN” and “other reasons for exclusion (e.g., books, conference papers, magazines, policy reports, funding related, workshops, symposiums, lectures).” The terms BBN and RBN were used as referring to any form of bad news. In this stepwise exclusion procedure, one criterion was sufficient to trigger the exclusion of an article.

The categorization of a record by one or both reviewers as being included or unclear lead to the automatic inclusion of the study in the next step. Both reviewers conducted full article screening of all studies that reached this step, separately. The final selection of studies was determined by both reviewers, critically discussing each study that resulted from the full article-screening step.



Data charting process

EndNote™ was used to manage the studies that were identified and retrieved from the database searches (83). DistillerSR review software (Evidence Partners) was used to support and document the two-step study selection process of studies (see Figure 1, for the PRISMA-ScR flow diagram) (84).


[image: Flowchart depicting the scoping review process. It begins with 1,465 records identified through database searches and 2 additional records from other sources. After removing 447 duplicates, 1,020 records were screened. From these, 998 were excluded mainly due to focus on medical personnel or irrelevance to the topic. Twenty-two full-text articles were assessed, but none were included in qualitative or quantitative synthesis. The flowchart outlines detailed exclusion reasons at each stage.]
FIGURE 1
PRISMA-ScR (preferred reporting items for systematic reviews and meta-analyses extension for scoping reviews) flow diagram generated using distillerSR, showing the study selection process including the records that were identified and screened (after removal of duplicates), excluded during the manual screening process, remaining as full-text articles, and excluded after full text screening.





Results


Study screening

The first step of the study selection process returned 1,020 articles. Two reviewers manually screened these, separately. There was strong consistency in screening, with a Cohen's κ of 0.93 and a mean percentage agreement of 97.84% (SD = 0.01%) for paper exclusion, indicating minimal deviation between reviewers (85). This result likely reflects the clarity and specificity of the inclusion criteria (i.e., digital support for patients for BBN/RBN in oncology) and the sparsity of studies meeting these criteria, which rendered the distinction between eligible and ineligible records largely unambiguous.

Based on the stepwise exclusion procedure, 998 articles were excluded (see Figure 1). Of these, 604 articles were found to focus exclusively on healthcare professionals, 16 did not relate to medicine, 26 did not relate to oncology, 333 made no reference to digital technology, 17 made no mention of RBN or BBN, and 2 publications were excluded because the abstract contained no information. This procedure resulted in 22 articles reaching full-text screening in the second step of the study selection process. After full text screening, we excluded all 22 of these articles because they failed to meet any of the inclusion criteria (see Supplementary Table 2 for a summary of excluded articles and reasons for exclusion as well as Figure 1 for these reasons).




Discussion

Given that digital tools and technologies are otherwise used to support cancer patients across the care continuum (30, 53, 56, 61, 64) and that cancer patients report unmet needs and preferences in relation to RBN (13), it is reasonable to ask whether any digital solutions could also provide technically feasible and medically practicable support for patients awaiting the possibility of RBN.

We conducted a comprehensive scoping review for articles on any digital tools at any stage of realization (i.e., conceptualization, design, development, evaluation, implementation) for use by any patients in any relation to RBN in oncology. The search strategy combined multiple databases and broad search terms to maximise coverage of relevant literature, including clinical trials and unpublished dissertations. After screening a substantial number of potentially relevant articles, we found no evidence in these databases of digital patient aids for use while waiting for news.

In view of this striking gap, we explore (1) why these patient aids warrant attention, (2) why the BBN literature may have overlooked the use of digital tools in the news waiting period, and (3) key directions for future research and development of these tools.


Why digital patient aids for RBN warrant attention

The literature documents that cancer patients experience considerable uncertainty while waiting for potentially unfavourable results of diagnostic tests and procedures (43). This uncertainty relates to difficulties making sense of the meaning, severity and impact of the illness to which the potential news might or does relate (29, 32). These difficulties are associated with factors such as insufficient, incomplete, or conflicting information (i.e., information ambiguity), information that is difficult to comprehend (i.e., information complexity), constraints of limited time, knowledge and mental processing capabilities on processing information (i.e., information processing capacity) and the challenges of evaluating the likelihood of a negative result (i.e., risk evaluation) (29, 86). A range of factors can influence uncertainty, such as differences in the dispositional tendency to cope with uncertainty, in the subjective perception of what counts as bad news, and the actual and perceived duration of the news waiting period (24, 87).

Uncertainty in the news waiting period can provoke intense and sometimes overwhelming negative affect, including worry, anxiety, distress and fear (25–28). The perceived threat to personal well-being or survival of a pending diagnosis can elicit various responses, including affective and cognitive coping strategies, such as maintaining optimism, engaging in distraction, suppressing negative affect, seeking emotional support of others, and reappraising or reframing uncertainty (32, 33). Typically, patients also seek information online and via friends and acquaintances (sometimes about comparative cases known to them) to gain clarity and reduce uncertainty (29, 34–37).

Online information seeking during the news waiting period can help cancer patients fulfil information needs (71). These needs may arise when other patient support resources are lacking, before speaking with a clinician, when the clinician's consultation time is limited, or when patients feel under-informed (i.e., information insufficiency) or overwhelmed with the information they receive at consultation (88–90). Information needs can reflect the patient's recognition of a knowledge gap that must be bridged to make sense of their situation (though not all patients recognize a knowledge gap or pursue information even when a gap is recognized) (91, 92). Seeking information about a possible diagnosis and its meaning for a patient can reassure some patients, help to give patients a sense of some control over how much or little information they process at a given time, help them form a picture of what to expect at the consultation, feel better prepared for and able to participate in the consultation and form a picture of what might happen after RBN (45, 80).


Implications

The main implication of the preceding evidence is that there is a significant opportunity to meet unmet patient needs during the news waiting period by means of digitally-mediated supportive interventions. These interventions would require carefully designed digital tools and resources that are accessible, relevant, timely, accurate and trustworthy may help patients and their companions (93–96). Without this support, patients and companions might encounter unreliable, irrelevant, misleading or (emotionally and cognitively) overwhelming information that could exacerbate anxiety and distress, and undermine effective coping, daily functioning and ability to more effectively adjust to potentially distressing information while waiting for news and in the clinical encounter (38–40).




Why the BBN literature may have overlooked the news waiting period

Given the growing use of digital support tools for oncology patients (30, 53, 56, 61, 64), the question arises as to why digital tools for patients awaiting potentially bad news has received no attention (80). Four possible reasons for this are explored in the following.


Exclusive focus on those consultations where bad news is delivered

The focus on consultations in which BBN is delivered implicitly excludes those consultations in which BBN could occur but does not (12, 97). For patients awaiting potentially bad news, the distinction between consultations with and without bad news is likely to be irrelevant. The challenges of BBN are of course reflected in the enduring emphasis on developing BBN guidelines, tools and training to improve communication when delivering bad news (2, 12, 20, 97–106). Consistent with this, the manually screened articles in this review related largely to communication training for healthcare professionals, many of which reporting the design, implementation and evaluation of digital tools to aid BBN training. In contrast, a negligible number of articles addressed patients' needs, preferences and experiences of BBN or RBN and no articles considered digital tools to aid patients.



BBN as a single point-in-time event

The BBN literature tends to focus on a single discrete, or isolated, piece of bad news (e.g., a new and unexpected cancer diagnosis) disclosed at a given time point (6, 107). However, from a patient perspective, bad news can be part of an ongoing process (108) that can span between an initial consultation (when this process begins) and the news consultation (109). In some cases, bad news is already implicit before the initial consultation (e.g., first symptoms where there is a known or suspected cancer risk) (110). In other words, news disclosure can also be viewed as an unfolding process rather than a single event, highlighting the importance of considering patient experiences throughout the news waiting period. This is also consistent with the clinical experience of doctors and nurses (111, 112) who report that BBN can entail an incremental process of news disclosure across several patient consultations or interactions (113–116) in a process that is interlaced with many other pieces of information about diverse aspects of the patient's care (117).



The unilateral delivery of bad news

The BBN literature tends to focus on the delivery of bad news from doctor to patient (2, 6, 20, 100). The preceding literature on patient experience of RBN highlights that the flow of information is not always unilateral and could be understood as a bilateral process of information sharing during the receiving and breaking of bad news [e.g. (108–110)]. This understanding has already been advocated as part of a conceptual shift away from a unilateral perspective in BBN to a joint perspective of information exchange between patient and doctor (6). Consistent with this conceptual shift, patients report a need and preference for support that facilitates participation in a shared approach to processing information about bad news and to making decisions with their doctor (6, 13, 118).



Patients as the only recipients of bad news

The BBN literature tends to focus on the consultation as a clinician-patient dyad. However, the clinical reality is that companions' emotional and cognitive support plays a critical role in the news waiting period and that patients often prefer to have a personal companion with them during news disclosure (20, 102, 106, 119) who can share the distressing burden of bad news (21, 120–122). Companions also provide cognitive support during disclosure, sometimes facilitating a faster flow of information between those present at the consultation, raising important issues, asking significantly more questions, and recalling more information after the consultation (114, 117, 123, 124).



Implications

Based on the preceding literature and articles screened in this review, it appears that the predominant conceptualization of bad news in the prevailing BBN-centered framework does not readily accommodate consideration of the news waiting period, even though this period appears to constitute a critical stage of the patient journey (32). Augmenting this framework with a complementary patient-centered framework for RBN and the news waiting period might pave the way to the development of suitable digital tools to support patient.




Key directions for future research and development of digital interventions

The scarcity of relevant research on RBN and the news waiting period as well as the absence of literature on related digital tools hinders an evaluation of the potential feasibility, effectiveness and uptake of dedicated patient aids for RBN. Several avenues of research are needed to enable this evaluation and development of these aids.


Needs assessment

A foundational step in developing effective patient aids for RBN is a comprehensive needs assessment to understand whether, when and for whom patient aids for RBN might be helpful and practicable. This includes identifying factors that might help or hinder the development, adoption and effectiveness of these aids. This assessment requires rigorous qualitative and quantitative research coupled with a user-centered design approach (125–127). Key components include:


	•Current patient strategies: Examine how patients prepare for potential bad news without the support of dedicated aids, focusing on experiences (e.g., uncertainty, anxiety) and behaviours (e.g., coping, information-seeking) in various clinical settings and at different time points.

	•Patient preferences: Explore the format, type and focus of supportive interventions, considering diverse populations and their unique needs.

	•Contextual factors, facilitators, and barriers: Identify suitable clinical contexts and consider patient, clinician, organizational and technological perspectives, as well as facilitators (e.g., access, reduced burden) and barriers (e.g., digital literacy, resistance) to successful implementation.



Multi-stakeholder engagement with patients, companions and healthcare providers are to conducting this assessment and to subsequently guiding the design, development and implementation of user-centered aids to ensure that these are sufficiently supportive of end users' real-world needs.



Design of patient aids for RBN

Assuming needs assessments favour the development of patient aids for RBN [in a user-centered design approach (128, 129)], their development might entail the following key components:


	•Supportive interventions: Depending on patient needs and preferences, supportive interventions might include, for example, (adequate, relevant, accurate, credible, trustworthy and usable) educational content about possible news outcomes, explanations and clarifications tailored to the clinical context, information to correct common misconceptions, guided coping strategies tailored self-reported stress levels, on-demand access and just-in-time support [e.g., before results are posted in a patient portal (130, 131)].

	•Design features: Suitably designed digital patient aids for RBN could facilitate the delivery of these supportive interventions. The design features of these aids might include, for example, adaptive personalized support to accommodate different patient preferences, media formats for information delivery, digital health and reading literacy levels, and cultural contexts, with multi-language options. Features like these might promote acceptance, engagement and sustained use (46, 47).

	•Effectiveness: Digital patient aids for RBN should be effective in supporting patients while awaiting news. Besides outcomes like reduced anxiety and distress while waiting, research should also assess the downstream impact of this support on outcomes such as the quality of patient–clinician communication, clinician satisfaction, patient satisfaction and trust, and treatment adherence (132, 133).





Conceptualization

Consolidating supportive interventions under the umbrella of Patients Aids for RBN contributes to a coherent, scalable and patient-centered framework for addressing the psychological challenges of waiting for bad news. Research and development should be guided by feasibility, practicability, and ethical considerations, with particular emphasis on recognizing patient agency. Crucially, such aids reposition the patient's role from a largely passive recipient of bad news within the consultation, as assumed in the prevailing BBN framework, to a stronger and earlier active role in navigating uncertainty during the waiting period (111, 134).

Developing digital patient aids for RBN could be considered in the context of PtDAs for SDM. While PtDAs often address potential diagnoses (e.g., screening for cancer) that might lead to RBN in the future, RBN (e.g., about a negative change in an existing cancer) can also precede the use of a PtDA (e.g., about further treatment) (80). In other words, the conceptual focus of patient aids for RBN and of PtDAs is closely related in the care continuum but they serve distinct purposes. In the absence of literature on digital support for RBN, future work toward the conceptualization, design, development, implementation and evaluation of patient aids for RBN might benefit from the wealth of knowledge that has accrued over the last 30 years on the design and development of PtDAs for SDM (135).




Practical implications

Given the absence of existing interventions or literature on digital patient aids for the news waiting period), these findings highlight a critical opportunity for clinicians, developers and policymakers to pioneer this area of support. Clinicians could acknowledge the psychological burden faced by patients during this waiting period and advocate for the development of tools that provide clear, supportive and accessible guidance. Developers are encouraged to design and pilot digital aids that help patients manage uncertainty, building on frameworks from related fields like PtDAs. Policymakers should prioritize funding and policies that foster ethical, feasible and scalable innovation in this domain. Early multidisciplinary collaboration and rigorous evaluation will be crucial to ensure that such interventions effectively address patient needs and successfully integrate into oncology care.



Limitations

A limitation of scoping reviews can be that they provide a broad view of the relevant body of literature and generate similarly broad findings without providing great insight and depth into the area of enquiry. Nevertheless, this approach enabled the identification of a potentially significant gap that might have otherwise continued to escape attention. Given the rapid growth in digital technology for remote aiding of cancer patients and the keen development of PtDAs for SDM, this result was not expected. While we used a broad range of databases and search terms to maximise coverage of terms relating to digital technology, patient support and RBN and/or BBN in oncology, we cannot exclude the possibility that this review may have missed relevant studies. In addition, our review was limited to English-language publications, potentially excluding work in other languages [e.g. (80),]. The use of Google Scholar, while useful for capturing grey literature, is limited in terms of search replicability and precision.

Notably, while preparing this manuscript, we identified a new conversational AI-supported tool that was first reported in a conference abstract (136). This tool provides personalized, proactive support and guidance to cancer patients, though it is not clear if this extends to those waiting for potentially bad news (137). Similarly, a recent conceptual contribution outlines the design and rationale of a trauma-sensitive, web-based platform (the Virtual Waiting Room) to address the emotional and informational needs of patients during the news waiting period (138). Together, these examples signal the arrival of a new wave of digital interventions that could support patients in the waiting period. Future research should critically evaluate such emerging tools to ensure they are effective in addressing the complex realities of patients' experiences in the waiting period. This scoping review is therefore timely, as it highlights a critical gap and identifies a promising future area for digital intervention development.



Conclusions

This review highlights a striking gap in the literature on digital interventions for patients in oncology: Even though waiting for the possibility of receiving serious or life-threatening news can be highly distressing and elicit a range of proactive coping strategies over variously long periods of time, the opportunity to apply digital tools to support these patients has not been explored. Given the potential benefits of such tools, the prevailing clinician-centered approach to news with its focus on the moment of bad news disclosure could be augmented with a complementary patient-centered approach that embraces the potential of digital technologies to aid patients who are waiting for potentially bad news. Digital tools designed to empower patients during the waiting period hold promise for alleviating anxiety, enhancing health literacy, and fostering active participation in subsequent consultations. Assuming that patient aids for RBN are feasible and practicable, realizing these requires a concerted effort to conceptualize, design, develop, evaluate and implement them. Traditional and emerging digital technologies are poised to play a decisive role in bridging this gap.
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