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Abstract
Personal-Disclosure Mutual-Sharing (PDMS) is a communication-based intervention used for team building. The aim of this study was to systematically review the efficacy of PDMS research conducted among sport groups. Specifically, this review: (a) explored the influence of PDMS on individual and group-level outcomes; (b) evaluated the quality of methods, designs, and measures used to test PDMS interventions; (c) reviewed how PDMS interventions have been developed, implemented, and evaluated in applied practice; and (d) proposed recommendations for future applied practice and research. Published manuscript searches were conducted using four electronic databases before additional published and unpublished manuscript searches were conducted via Google scholar, Open Grey, and email requests to published PDMS authors. Eighteen studies met the eligibility criteria and comprised qualitative, quantitative, and mixed method designs. Although the results indicated Relationship-Orientated PDMS was most used, PDMS types increased various individual (e.g., self-understanding) and group-level outcomes (e.g., social identity). Methodological limitations such as a lack of control measures, and divergent methods of applied practice indicate mixed evidence for the targeted changes being a consequence of PDMS which limits current understanding of the intervention’s efficacy. Consequently, we propose recommendations to reduce internal validity concerns and outline considerations to enhance applied PDMS practice.
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Introduction
Effective communication is a critical component for the development of effective teams across multiple sectors of industry including sport (Salcinovic et al., 2022; Yukelson, 2010). Team members who mutually interact together can collectively focus their efforts on meeting common goals (Lausic et al., 2009; McEwan & Crawford, 2022). Reflective of Yukelson’s (1997) core team building components, interventions should create environments that encourage open and honest communication to grant teammates opportunities to express and exchange their thoughts and feelings. Sharing personal information (i.e., self-disclosure; Bradley et al., 2018) can augment emotional states, alter athlete perceptions, and promote bonding through the release of hormones in the body such as oxytocin (Lane et al., 2013). Furthermore, sharing emotionally evocative accounts that peers can identify with can reactivate previously felt emotions and promote increased empathy and liking (Rime, 2007). Additionally, emotional stories promote cathartic and contagious consequences that can endorse intimacy (i.e., hugging and cheering; Rime, 2007), which may partly explain why groups are considered immediate and trusted support networks for resolving issues (APA, 2022). Thus, communication has the potential to improve relationships, resolve conflict, coordinate teamwork, and aid goal attainment (Bourbousson et al., 2019, Orlick, 1986; Yukelson, 1997). Team building empirical reviews are arguably well positioned to aid practitioners understanding of how communication opportunities can be designed to benefit group functioning. Moreover, according to the conceptual framework for teamwork and team effectiveness in sport (McEwan & Beauchamp, 2014) teamwork behaviours are believed to mediate the relationship between team effectiveness inputs (e.g., personalities) and team effectiveness outputs (e.g., team identity). For example, as communication and cooperation are teamwork behaviours (McEwan & Beauchamp, 2014), it would appear pertinent to create opportunities that promote sharing information so that teammates can gain an increased understanding of the collective needs and feelings of the individuals who make up their team. Given that humanistic counselling approaches such as solution-focused therapy (de Shazer et al., 1989) recognise the client as the vital ingredient for change within time sensitive environments, it would appear particularly important to provide athletes the time to learn from each other for the purpose of resolving issues at both an individual and group-level. Originating from family therapy approaches, Solution-Focused Brief Therapy (SFBT) is an evidence-based practice that uses interaction between individuals (e.g., teammates) as the primary mechanism for facilitating change (Maechel et al., 2022). SFBT focuses on solutions rather than problems by treating everyone as the expert of their own reality and in doing so assumes individuals have the experiences and resources to alter their understanding of the word through a collective therapeutic dialogue that helps to co-construct new perspectives.
[bookmark: _Hlk120874922]One solution-focused intervention that has developed increased traction for promoting group functioning and individual growth is Personal-Disclosure Mutual-Sharing (PDMS; Dunn & Holt, 2004; Evans et al., 2022). PDMS is a communication-based intervention that is often used as a team building strategy to augment individual or group-level psychological constructs through the personal-disclosure and mutual-sharing of information among group members (Evans et al., 2013). PDMS is derived from counselling settings where clients seek interpersonal interaction with a practitioner to collaboratively resolve personal conflict regarding an issue or aspiration. In contrast, during a PDMS delivery, group members interact to resolve individual, or group needs by demonstrating therapeutic conditions akin to Rogers (1951) person-centred therapy (i.e., congruence, unconditional positive regard, and empathy), thus facilitating the opportunity for therapeutic change via the actualising tendency (Rogers, 1957). Consequently, through the disclosure of personal information PDMS can be an emotionally charged experience that can provide insight for both communicator and receiver (Windsor et al., 2011). Furthermore, as deliberate disclosure is regarded by sport psychologists as a means for endorsing communication and relationship building (Way & Vosloo, 2016), PDMS sessions focus on the sharing of values, beliefs, and attitudes towards a specific theme in attempt to alter perceptions (Windsor et al., 2011). Therefore, instructions are designed with the needs of the group in mind (e.g., improving relationships) and are traditionally shared in advance of a PDMS delivery to allow participants time to prepare relevant authentic disclosures. In doing so, positive change is likely accelerated through mechanisms that underpin solution-focused therapy as PDMS encourages individuals to become self-aware of their inner resources and competencies (O’Connell, 2012). Therefore, as PDMS provides the foundation for psychological change through the sharing of information, PDMS compliments the SFBT belief that “small steps can lead to big changes” (de Shazer et al., 2007, p.2), and in doing so offers sport teams/groups an alternative to traditional sport psychology approaches that often overlook the interpersonal dynamics of groups (Maechel et al., 2022). 
During PDMS, individuals become cognisant of their thoughts and feelings towards the topic of discussion while developing rapport and respect for one another through creating a shared understanding of the values and beliefs communicated. Therefore, it is clear the reflective nature of PDMS has the potential to promote individual and/or group-level benefits. Thus, like Self-Help Groups (SHGs), PDMS sessions foster hope and enthusiasm (Margolis & Zweden, 2011) for the purpose of resolving problems through the mutual sharing of personal information (Feltham, 2012). As a result, by encouraging athletes to express themselves authentically (Rogers, 1957), PDMS improves participant self-awareness, empathy, and socioemotional relationships through the disclosure of unknown meaningful stories (Dunn & Holt, 2004). For example, Dunn and Holt’s (2004) seminal PDMS study with an intercollegiate ice hockey team (N = 27) at a national championship tournament accredited participation with increased perceptions of understanding, cohesion, and confidence, to an extent that 48% of the athletes reported PDMS to be a significant life experience. What is more, further research conducted with female (Holt &Dunn, 2006) and male soccer teams (Windsor et al., 2011) later reaffirmed the aforementioned benefits. Nevertheless, not all findings have been positive as Windsor et al (2011) reported no significant change in communication and cohesion post-PDMS. As PDMS is only recommended for highly committed and mature athletes (Holt & Dunn, 2006), PDMS has also been used as a mechanism for the open discussion of specific team functioning knowledge (Pain & Harwood, 2009). Specifically, Pain and Harwood (2009) found mutually sharing task relevant information pertaining to key factors of performance increased perceptions of trust and confidence in teammates, on-pitch communication, and cohesion when compared to baseline phases. Such improvements also coincided with objective and subjective improvements in team performance. Moreover, PDMS has also been found to increase social identity (i.e., an individual’s sense of belonging to a group that holds emotional significance; Tajfel, 1972) among sport teams (Barker et al., 2014; Evans et al., 2013). Nevertheless, social identity changes may not be limited to PDMS as SHGs also use storytelling to promote belongingness (Margolis & Zweben, 2011). Irrespective of the developing evidence base for PDMS among sport groups, PDMS is a rarely reported intervention which may be due to the challenges associated with providing psychological support to teams/groups in applied settings (see Larsen et al., 2017). 
[bookmark: _Hlk117685958][bookmark: _Hlk120523137]Although PDMS may be in its infancy in sport settings, four different forms have been established to elicit change in targeted variables. First, Relationship-Orientated (ROPDMS) prioritises the sharing of personal life events to increase understanding and rapport among athletes (Dunn & Holt, 2004), and has been used due to its ability to endorse perceptions of friendship and social identity (Warburton & Slater, 2023). Second, Mastery-Orientated PDMS (MOPDMS) involves disclosing information pertaining to best sporting performance with the intention of increasing confidence amongst athletes (Barker et al., 2014). Third, Rational-Emotive PDMS (REPDMS) involves athletes sharing their personal application of Rational Emotive Behaviour Therapy (REBT) principles with the intention of endorsing rational beliefs (Vertopoulos & Turner, 2017). Finally, Coping-Oriented PDMS (COPDMS) involves communicating the demand and resource appraisals (Lazarus, 1999) associated with a stressful transition for the purpose of pro-actively anticipating, preventing, and reducing the negative influence of a stressor (Evans et al., 2019). 
[bookmark: _Hlk135581456][bookmark: _Hlk166599337]Clearly assessing the effectiveness of applied interventions helps provide researchers with a credible marker of influence within real world settings, however, the confounding factors associated with applied research (e.g., study design) often make it difficult to know whether an intervention works. Therefore, unlike effectiveness studies that are concerned with how much an intervention works, efficacy studies use controlled conditions (e.g., control groups) to allow researchers to determine whether an intervention contributes to expected forms of change under conditions of high internal validity (Seligman, 1995). Consequently, the credibility of team building literature is somewhat thwarted with studies lacking longitudinal designs, control measures, statistical power, or methodological fidelity (Barker et al, 2020; Maxwell et al, 2015). Moreover, despite the collective evidence for PDMS, the efficacy of the existing research remains uncertain. Therefore, assessing the quality of the research that underpins the existing PDMS findings is required to identify if the outcomes presented in the research can be believed (Higgins & Green, 2011). As it has been two decades since the first PDMS publication (Dunn & Holt, 2004), and as modalities have evolved through the assessment of group needs, it would be important to conduct the first PDMS systematic review to assess the existing intervention efficacy and research practice. Specifically, this research aims to clarify any confusion in the field by examining the methodological and applied practice underpinning PDMS in attempt to lessen any potential research-practice gap and promote the use of the intervention (Keegan et al., 2017). Hence, by integrating the research evidence and existing applied practice, this review can support future PDMS evidence-informed decisions for both researchers and practitioners (Winter et al., 2024). Accordingly, systematically reviewing PDMS research will benefit future sport and exercise psychology researchers, practitioners, and coaches aiming to develop an understanding of the procedures associated with PDMS interventions. Therefore, as sport personnel often work within teams, and as team building reviews remain scarce despite previous recommendations (Kleinvert et al., 2012), our review provides a novel evidenced-based resource for increasing the awareness of the influence and quality of evidence underpinning PDMS interventions, which may guide future research and practice improvements among sport groups. Hence, the purpose of our systematic review was to investigate the efficacy of PDMS interventions. In doing so, we: (a) explore the influence of PDMS on individual and group-level outcomes; (b) evaluate the quality of methods, designs, and measures used to test PDMS interventions; (c) review how PDMS interventions have been developed, implemented, and evaluated in applied practice; before (d) proposing recommendations for future applied practice and research.
Methods
Protocol and Registration
The systematic review protocol was registered with PROSPERO (link anonymised for peer review) and followed the preferred reporting items for systematic reviews and meta-analysis (PRISMA; Page et al., 2021). An overview of the process can be found in Figure 1.
Information Sources and Search Strategy 
The primary online search for published articles was conducted across four electronic databases that represented sport (SPORTDiscuss), psychology (PsycARTICLES), and general scientific databases (Web of Science and Scopus). A secondary search for published and unpublished articles was conducted using Google Scholar; Open Grey was solely searched for unpublished research. Grey literature (i.e., unpublished research) reduces publication bias concerns by encouraging the comprehensive assessment of all data on a given topic (Paez, 2018). Unpublished PDMS articles were also sought by emailing the published PDMS researchers identified from our initial database searches. The final searches were conducted in November 2023. Potential search terms were developed by the first author before being critically reviewed by the research team. The search term combinations was: (Personal#Disclosure Mutual#Sharing OR PDMS OR Mutual Sharing OR Open Discussion) AND (Sport OR Team* OR Group OR Cohort OR Athlete* OR Player* OR Student* OR Coach* OR Staff) AND (Intervention* OR Experiment* OR Team Building OR Investigat* OR Insight* OR Influenc* OR Increas*  OR Enhanc* OR Examin* OR Effect*) AND (Group function* OR Team function* OR Together* OR Teamwork OR Individual functioning OR Psychological function* OR Sport psychology OR Psychology OR Performance) NOT (Polydimethylsiloxane OR Peabody Developmental Motor Scales-2 OR PDMS-2 OR Prescription Drug Monitoring Programs OR PDMP). As PDMS research had been conducted with student athletes from university/intercollegiate teams (Dunn & Holt, 2006; Pain & Harwood, 2009), we chose to include “student” as one of our population search terms. To conduct comprehensive searches (Siddaway et al., 2019), specific key terms featured wildcard symbols (#), truncation commands (*), or synonyms (e.g., Personal-Disclosure Mutual-Sharing). 
Eligibility Criteria
To identify relevant literature, inclusion and exclusion criteria were employed. Criteria for inclusion: (a) must be written in the English Language; (b) report original quantitative and/or qualitative empirical data; (c) conducted with groups or teams from sport related populations; (d) contain methodological information ascertaining the methods, designs, and measures used to test PDMS; (e) include procedural information regarding the development, delivery, and evaluation of PDMS, and; (f) attempt to facilitate either or both individual and group-level psychological outcomes through PDMS. Articles were excluded if they: (g) did not attempt to use PDMS to facilitate individual and/or group level psychological outcomes among the predetermined populations; and (h) referred to PDMS as Polydimethylsiloxane OR Peabody Developmental Motor Scales-2 (PDMS-2) OR Prescription Drug Monitoring Programs (PDMP).
Screening Process
[bookmark: _Hlk128750970]Electronic records were stored in Microsoft Excel before the first author screened the title and abstract of each record against the eligibility criteria. Duplicates were first manually removed, and to reduce human error, were automatically removed in Endnote. Furthermore, when searching Google Scholar for additional articles, we found two records indexed relevant key words despite neither text containing eligible title or abstract criteria. To prevent omitting relevant work (Siddaway et al., 2019), we reviewed each manuscript. PDMS authors were provided one-month to volunteer unpublished manuscripts. For authors with outdated correspondence, we contacted the respective co-author(s) who provided relevant email addresses or made eligibility decisions on their behalf. To maximise author responses, an email reminder was distributed two weeks before the search ended. We received twelve replies from twenty-five authors. Once the full text of each eligible manuscript had been reviewed, manual searches in the form of Google Scholar forward citation searches and backward citation searches of each reference list from our identified texts were conducted in attempt to identify further eligible manuscripts (Gunnell et al., 2022). Throughout the screening process, the research team acted as critical friends by regularly meeting to review and challenge the screening decisions (Smith & McGannon, 2018).
Data Extraction
Data from each study was extracted by the first author and included: study details (author name(s), date of publication, study design); participant information (sex, sample size, age, sport, and competitive standard); rationale; procedure (PDMS type, delivery approach, setting, and frequency); variables; and outcomes (i.e., individual and group level psychological outcomes). Due to the heterogeneous nature of the included studies narrative synthesis was used because it is textual approach that can supplement or completely replace statistical synthesis in generating new insights from multiple studies (Thomas et al., 2012). 
Quality Appraisal
To appraise the extant research that consisted of quantitative (e.g., Vertopoulos & Turner, 2017), qualitative (e.g., Dunn & Holt, 2004), and mixed method studies (e.g., Evans et al., 2013), we used the mixed methods appraisal tool (MMAT; Hong et al, 2018) which encourages assessing markers of methodological quality in the form of ‘yes’, ‘no’, and ‘can’t tell’ responses. For specific criterion requirements see the MMAT guidelines (Hong et al., 2018). We additionally included a summary score for each study based on our assessment of the five criterion markers (20% per criterion met). The first and second author independently reviewed each study. To reduce bias and increase trustworthiness, we excluded the remaining authors who had multiple PDMS publications. The inter-rater agreement was substantial (k = .78). Discrepancies were resolved through critical discussion and a summary is presented in Table 1.
[bookmark: _Hlk129947245]Results
Our search strategy yielded 844 records. After removing duplicates, 791 records were deemed irrelevant and were removed. Many of the excluded records pertained to different domains (e.g., engineering) and contained irrelevant acronyms of PDMS. Consequently, 13 texts were identified for full text review via our primary database searches. Additionally, one unpublished, and two published texts were identified via Google Scholar. One text was excluded for not containing original empirical data (Evans & Barker, 2020); no relevant texts were found using OpenGrey. We were emailed two eligible texts from two separate PDMS authors. Our forward citation searches and backward citation searches yielded no further relevant texts. Accordingly, 14 peer-reviewed journal articles and 3 unpublished articles were included in the review. The 17 articles comprised of 18 studies as one article included two studies (Evans et al., 2022). The date of included articles ranged from 2004-2023. A summary of each study is presented in Table 2. 
Characteristics of Included Studies 
[bookmark: _Hlk132624577]The 18 included studies were produced by 28 authors; however, the research was led by a limited number of research teams due to consistent overlap among eight of the contributing authors. Five of the studies were qualitative, four quantitative, and nine mixed methods. The qualitative studies used semi structured interviews (n = 2), surveys (n = 2), or failed to outline the method (n = 1). The quantitative and mixed methods studies were predominantly quasi-experimental (n = 12), however, one study used random assignment (Vertopoulos & Turner, 2017). Quantitative studies included pretest-posttest designs (n = 3) and a single case A-B and ABC between group design (n = 1). The mixed method studies consisted of pretest-posttest designs (n = 7), or repeated measure designs (n = 2), and incorporated focus groups (n = 1), semi-structured interviews (n = 1), or social validation surveys (n = 7). Social validation surveys are used to ascertain perceptions of intervention satisfaction and effectiveness (Page & Thelwell, 2013). Team performance data (n = 2) occasionally complimented the mixed method data. 
As shown in Table 2, ROPDMS (n = 10), COPDMS (n = 4), REPDMS (n = 2), task focused PDMS (n = 3), MOPDMS (n = 1), and a ‘check in’ PDMS type (n = 1) was used. The studies used single (n = 11) or multiple (n = 7) sessions. PDMS was delivered before important sport fixtures (n = 3), career-related transitions (n = 2), during a preseason or winter break (n = 2), university inductions (n =2), COVID-19 lockdown restrictions (n = 2), as team meetings (n = 2), or alongside other interventions (n = 5). Control groups were used in the unpublished studies (n = 3) though fewer published studies included control (n = 1) or comparison groups (n = 3). Most studies examined the acute influence of PDMS (n = 10), other studies used member checking (n = 1), follow-up measures (n = 4), and/or assessments across a competitive season (n = 3). In total, 55 PDMS sessions were delivered. 
Four hundred and six participants were included: 280 male (68.97%), 72 female (17.73%), and 54 (13.30) were unspecified (Pain & Harwood, 2009; Tillcock, 2019). Additionally, Barker et al., (2011) failed to specify the sex or number of participants. Across 14 studies, the participants mean age was 21.92 years old. Three studies provided an age range from 13-25 years old. Furthermore, Lynch et al., (2023) omitted participant age information. Participants represented various sports: soccer (n = 10); cricket (n = 3); ice hockey (n = 2); triathlon (n = 1); tennis (n = 1); sailing (n = 1); fencing (n = 1); and cross country running (n = 1). Competitive standards included: professional youth academy (n = 4), university/collegiate (n = 3), intercollegiate (n = 2), professional (n = 2), amateur (n = 2), junior (n = 1), and sport education or talent programme athletes (n = 2). Additional samples included undergraduate sport students (n = 2), and soccer coaches (n = 1).
Quality Appraisal
Qualitative assessment concerns included a lack of methodological focus and data. The quantitative randomized study failed to include blinding procedures due to the group nature of PDMS (Vertopoulos & Turner, 2017). Quantitative non-randomized concerns included incomplete data and a lack of clarity regarding the population representativeness. Six mixed method studies contained qualitative (e.g., no method of analysis) and/or quantitative (e.g., no evidence of internal reliability assessments) concerns.
Outcomes
The influence of PDMS on group and individual-level psychological outcomes is reported below and includes reference to studies that reported either mean changes, statistically significant differences (p<.05), and Cohen’s (1988) d effect size interpretations; small (0.20), medium (0.50), and large (0.80), and/or qualitative findings. The process underpinning our observation of the qualitative research was guided through the pragmatic philosophical lens of critical realism as we used ‘judgemental rationality’ to identify the themes expressed within the extant studies (Wiltshire, 2018, p532). We collated the reported themes from the papers, and where studies did not report themes, we examined the papers for patterns and interpreted the data extracts to ascertain the themes they represented.  
Group-level Outcomes
Significant changes in social identity were reported in specific ROPDMS studies (n = 3) which included small-to-medium and large increases (n = 2), however, non-significant changes post-ROPDMS were evidenced after immediate and follow-up phases (Evans et al., 2013). Reasons for social identity changes were predominantly attributed to significant and small-to-large increases in social identity content (which provide specific explanations for group identification), in the form of Friendship Identity Content (FIC; n = 3) post-ROPDMS and Results Identity Content (RIC; n = 1) post-MOPDMS. Additionally, Social identity content changes appeared to be manipulated by the type of PDMS used (Barker et al., 2014). COPDMS contributed to significant and large increases in relational identification but not organisational identification across two separate studies (Evans et al., 2022). The consecutive delivery of three different types of PDMS failed to significantly alter identity leadership (Tillcock, 2019). Cohesion (n = 4) was measured in studies that implemented ROPDMS (n = 1), task focused PDMS (n = 2), or ‘check-in’ PDMS (n = 1). In place of testing for significant differences, Pain and Harwood (2009) found that four task-focused PDMS sessions, over three a game period, contributed to mean improvements in cohesion, communication, and trust and confidence in teammates. Moreover, 'check-in' PDMS sessions contributed to a significant and large group difference in perceptions of social cohesion, with a mindfulness meditation group (who used ‘check-in PDMS’) reporting higher social cohesion than the control group (Piasecki et al., 2021). In contrast, non-significant changes in cohesion were reported after individual ROPDMS (Windsor et al., 2011) or multiple task focused PDMS sessions (Lindström, 2012). Perceived team communication did not change after ROPDMS (Windsor et al., 2011). Significant and large increases in perceived social support constructs were reported after a COPDMS session (Evans et al., 2022), though perceived social support was not significantly altered after three different and consecutive PDMS sessions (Tillcock, 2019). Non-significant changes in received social support were reported across the extant research that used single or multiple PDMS types (n = 2). Similarly, non-significant changes in collective efficacy were reported after a single ROPDMS (Evans et al., 2013), however, significant, and large increases in collective efficacy were found throughout a dual phase approach (Barker et al., 2014). 
Qualitative themes post-PDMS indicated enhanced understanding of others (n = 6), communication (n = 3), togetherness (n = 3), social identity (n = 2), social identity content (n = 1), collective efficacy (n = 2), confidence and trust in teammates (n = 1), training quality (n = 1), performance (n = 1) and social support (n = 1). Additionally, cohesion (n = 3) and associated lower order themes were present in the form of closeness (n = 5) and playing for each other (n = 2). Likewise, the ‘enhanced group processes’ theme in Evans and colleagues (2022) included lower order themes of: closeness, getting to know people, social support, and communication. Finally, one theme indicated consecutive PDMS sessions that are too close together can reduce participants interpretation of intense rewards (Barker et al., 2014).
Individual-level Outcomes 
No significant differences in irrational beliefs were found between groups within the REPDMS studies (n = 2). After an REBT education phase, Turner and Davis (2019) reported PDMS led to a significant and large increase in composite irrational beliefs for an REBT+REPDMS group and a significant and medium-to-large increase for a REBT+ROPDMS group. The non-equivalent dependent variable (NEDV) as hypothesised, in Warburton and Slater (2023) did not significantly change, however, a small increase did occur across the intervention phase. A NEDV is a variable that is predicted to be unaffected by a treatment (Shaddish et al., 2002), and was used to compensate for the absence of a control. Furthermore, Vertopoulos and Turner (2017) reported a significant difference in rational beliefs between a REBT+REPDMS group and a REBT only group. The REBT+REPDMS group demonstrated a small increase in rational thinking post-REPDMS whereas the REBT only group demonstrated a small reduction at the same phase. Additionally, ROPDMS and REPDMS was found to contribute to significant and large increases in SDI (Turner & Davis, 2019) but was found to be much less effective when delivered remotely by a practitioner (Henman, 2021). Self-efficacy for learning and performance did not significantly change post-COPDMS (Evans et al., 2022). Compared to control group results, task-focused PDMS significantly increased role acceptance and decreased role conflict while also significantly increasing the perception of received feedback among teammates post-intervention (Lindström, 2012). In contrast, nonsignificant changes in resilience (Tillcock, 2019), and self-esteem (Warburton & Slater, 2023), were reported post-PDMS.
Qualitative themes post-PDMS indicated enhanced self-understanding (n = 7), confidence (n = 4), rational thinking (n = 2), player ownership (n = 1), inclusion (n = 1), personal development (n = 1), positive attitude (n = 1), approach focus thinking (n = 1), and self-efficacy (n = 1). Confidence outcomes included feelings of invincibility and self-confidence. Moreover, positive emotions (n = 5) were demonstrated by feelings of pride, respect, and relief post-PDMS, which appeared to negate feelings of nerves and apprehension pre-PDMS.
Measures
Group and individual-level psychometric measures were used to assess the influence of PDMS (n = 13). 
Group-level Measures
Social identity (n = 4) was assessed via single-item measures (Postmes et al., 2013; n = 2) or the Social Identity Questionnaire for Sport (SIQS; Bruner & Benson, 2018; n = 2). Identity leadership was used as a social identity measure (Tillcock, 2019). Social identity content was assessed via single-item measures of Friendship Identity Content (FIC; n = 3) and Results Identity Content (RIC; n = 3). Evans and colleagues (2022) used single-item measures of relational identification and organisational identification. Cohesion (n = 4) was assessed using items from the PES (Pain & Harwood, 2008) or the Group Environment Questionnaire (GEQ; Carron et al, 1985). Communication measures (n = 2) included the British version of the Scale for Effective Communication in Team Sports (Sullivan & Feltz, 2003) or an item from the PES (Pain & Harwood, 2008). Single PES items (Pain & Harwood, 2008) were used by Pain and Harwood (2009) to measure team performance, and trust and confidence in teammates. The Perceived Available Support in Sport Questionnaire (PASS-Q; Freeman et al., 2011) assessed perceived social support (n = 2). The Athletes Received Support Questionnaire (ARSQ; Freeman et al., 2014) or an adapted measure (House, 1981) examined received social support (n = 2). Collective efficacy (n = 2) was assessed using multiple-item measures (Reicher & Haslam, 2006). Cronbach alpha scores (n = 5), or academic research (n = 3) was included to justify multiple-item constructs. Two studies made no reference to internal reliability (Lindström, 2012; Pain & Harwood, 2009).
Individual-level Measures
Irrational and rational beliefs were measured (n = 2) using the Shortened General Attitudes and Beliefs Scale (SGABS; Lindner et al., 1999) or the irrational Performance Beliefs Inventory (iPBI; Turner et al., 2018). The low-frustration tolerance subscale from the iPBI (Turner et al., 2018) was used as a NEDV (Warburton & Slater, 2023). Motivation was assessed (n = 2) using the Sport Motivation Scale (SMS; Pelletier et al., 1995) and was used by Turner and Davis (2019) to calculate self-determined motivation. Additionally, Evan and colleagues (2022) used the Motivation for Learning Strategies Questionnaire (MLSQ; Pintrich et al., 1993) to assess self-efficacy for learning and performance. A single item from the Performance Environment Survey (PES; Pain & Harwood, 2008) was used to assess individual performance (Pain & Harwood, 2009). Furthermore, Lindström (2012) assessed role states based on Carron and Hausenblas (1998) and perceived feedback. The Five-by-Five Resilience Scale (5x5RS; DeSimone et al., 2017) was used by Tillcock (2019), and Warburton and Slater (2023) used Robin and colleagues (2001) single-item self-esteem measure. Cronbach alpha scores (n = 5), or academic research (n = 2) was included to justify multiple-item constructs. One study made no reference to internal reliability (Lindström, 2012).
PDMS Procedures
Needs analysis procedures were infrequently evidenced (n = 8). Sport psychologists (SP’s) or sport psychology consultants (SPC’s) conducted observations and/or meetings with formal stakeholders. Stakeholders included players and staff with formal leadership roles (e.g., coaches). Team/group concerns were related to communication, cohesion, identity, relationships, expectations, understanding, confidence, and career-related transitions. 
PDMS instructions were included (n = 13) and represented 17 PDMS sessions. Exact instructions were omitted by Vertopoulos and Turner (2017), however, other studies (n = 4) did not include instructions. PDMS speech preparation time included: one month (n = 1), two weeks (n = 6), one week (n = 4), three days (n = 1), or two days (n = 2). Other studies (n = 4) did not mention preparation time. Psychological support before PDMS sessions was provided (n = 14), and involved educational workshops (n = 8), optional (n = 5), and mandatory individual (n = 1) meetings.
PDMS generally involved presenting personal information sequentially, whereas task-focused and ‘check-in’ PDMS functioned via the general discussion of team/group concerns. Therefore, participants either prepared a speech (n = 14) or contributed to group discussions (n = 4). A recommended delivery time was specified in a third of the research (n = 6) and ranged in length from 3-5 minutes, however, other studies (n = 12) omitted a recommended delivery time. PDMS contracting (ground rules; Evans et al., 2022) included ethical (e.g., confidentiality and anonymity matters associated with information sharing), and procedural information (e.g., professional conduct), and was communicated pre-PDMS (n = 13), or not at all (n = 5). 
PDMS interventions were delivered using a direct method (Martin et al., 2009) by SP’s (n = 8) or SPC’s (n = 6) who were under qualified SP supervision. Other studies failed to outline who led PDMS (n = 3) or failed to specify the practitioner’s status (n = 1). The practitioners were known (n = 9) by (e.g., had previously provided psychological support) or unknown by the team/group (n = 5). The remaining studies did not specify practitioner-group relationships (n = 4). During PDMS, practitioners either shared a speech (n = 4) or chose not to (n = 2). Justifications were provided by individuals who chose not to provide speeches. Other studies failed to specify practitioner speech involvement (n = 12). Stakeholder attendance at a PDMS session varied (n = 9) and included: athlete/student support personnel, or undergraduate students. Other sessions excluded staff (n = 3) or did not specify stakeholder attendance (n = 6).
Predominantly, a private room was used for PDMS delivery with chairs arranged in a circle format to encourage openness between participants. Settings included a soccer club pressroom (Evans et al., 2013), hotel conference rooms (Holt & Dunn, 2006; Windsor et al., 2011), and one PDMS session was held online (Warburton & Slater, 2023). PDMS formats involved volunteering (n = 3), predetermined running orders (n = 5), group discussions (n = 6), or was not specified (n = 4). After PDMS, reflective summaries, open conversations, and/or debriefings happened immediately (n = 7), later (n = 3), or were not stated (n = 8). PDMS sessions lasted from 30 minutes to ‘over 4 hours’ long but the typical length of time for a session was 1 hour and 30 minutes.
Discussion
The purpose of our novel systematic review was to investigate the efficacy of PDMS interventions by: (a) exploring the influence of PDMS on individual and group-level outcomes; (b) evaluating the quality of methods, designs, and measures; (c) reviewing how PDMS interventions have been developed, implemented, and evaluated in applied practice; and (d) proposing recommendations for future applied practice and research. In this review we included 18 studies that were conducted from 2004-2023. Broadly, the findings report that PDMS can be used for individual and group-level benefits, however, the collective evidence demonstrates variability in the adopted research strategies and procedures which make it difficult to conclude the overall efficacy of PDMS interventions. The following sections synthesise the findings among sport groups and teams, before future research recommendations and applied considerations are presented.
Exploring the Influence of PDMS on Individual and Group-level Outcomes 
PDMS has commonly been found to enhance participants understanding of others via the sharing of personal (Windsor et al., 2011) or team relevant information (Pain & Harwood, 2009). Collectively, sharing information has contributed to increased respect and socioemotional bonds (Evans et al., 2013; Evans et al., 2022) as many disclosures have included relatable information (e.g., common experiences) that represent shared values and beliefs (Dunn & Holt, 2004; Windsor et al., 2011). Hence, significant changes have been reported across a variety of group-level outcomes including social identity, social cohesion, and collective efficacy, as PDMS provides a platform for enhancing shared psychological connections that can benefit group functioning (Barker et al., 2020). For example, following Dunn and Holt’s (2004) two-night delivery of a PDMS session, one participant felt ‘those two nights were like an extra six months of being together…we learned a lot about each other and I thought that helped’ (p. 373). Consequently, the shared connections formed during PDMS may explain why signs of support and communication (e.g., cheering and hugging) are commonly demonstrated. 
Although PDMS was often used as a unifying experience, quantitative findings for cohesion appear mixed with results indicating nonsignificant (Windsor et al., 2011; Lindström, 2012), and significant changes (Piasecki et al., 2021) which could be a consequence of the types of PDMS used. For instance, the sharing of personal information through social types of PDMS (e.g., ROPDMS) have been more effective at facilitating social cohesion (Dunn & Holt, 2004; Piasecki et al., 2021) compared to task-focused PDMS sessions which appear best used for enhancing task cohesion via the discussion of team information (Pain & Harwood, 2009). Nevertheless, our understanding of the possible relationship between PDMS and cohesion types is limited by the lack of existing research.
At an individual level, PDMS was predominantly found to enhance self-understanding among athletes (Holt & Dunn, 2006), coaches (Warburton & Slater, 2023), and sport students (Evans et al., 2022). The collective findings demonstrate the cathartic effects ascertained from PDMS participation can reaffirm personal values and alter perspectives (Bradley et al., 2018; Holt & Dunn, 2006). Accordingly, participants post-PDMS delivery have demonstrated increased pride (Barker et al., 2014), motivation (Turner & Davies, 2019), rational thinking (Turner & Davies, 2019), and confidence to the extent that participants have reported feeling invincible (Dunn & Holt, 2004). Yet, the existing quantitative findings are mixed which could be attributed to specific study features (e.g., multi-modal interventions; Piasecki et al., 2021; Turner & Davies, 2019; Vertopoulos & Turner, 2017). Nevertheless, sport students, and coaches have expressed that PDMS is an enjoyable and beneficial experience (Evans et al., 2022; Warburton & Slater, 2023) with some athletes stating PDMS as a significant life experience (Dunn & Holt, 2004; Holt & Dunn, 2006). PDMS research therefore compliments the view that team building interventions aid group functioning by increasing the mutual understanding of team members (Orlick, 2008) which consequently promotes unity and satisfaction (Brawley & Paskevich, 1997).
Evaluating the Quality of Methods, Designs, and Measures 
PDMS has primarily been conducted using short-term design features that have examined the acute influence of a single session with a sport team/group. Specifically, 11 of the 18 studies examined the influence of a session whereas 7 studies used different types and/or multiple sessions (range: 3-11). Together, existing PDMS delivery approaches reflect the counselling parameters associated with solution focused brief therapy (e.g., up to 12 sessions; Feltham, 2012). Therefore, it appears that PDMS delivery, like solution focused brief therapy, embodies a minimalist approach to endorsing positive change via co-constructing solutions through interpersonal interaction (Shazer et al., 2021) which may explain the lack of consistent positive effects across the studies. 
The included qualitative studies provided an insight into the logistics and experiences associated with PDMS. Certain qualitative studies lacked explicit methodological insight (Barker et al., 2011; Evans et al., 2019; Lynch et al., 2023) and/or rich data (Barker et al., 2011; Lynch et al., 2023) which reduces our understanding of the influence of PDMS. Furthermore, three out of the seven mixed method studies that gathered data using social validation surveys failed to outline a specific method of analysis (Barker et al., 2011; Evans et al., 2013; Turner & Davies, 2019). Social validation surveys are a convenient way to quickly ascertain participant views but are unlikely to be substantiated by the same volume of data and rigor as interviews and focus groups (Sparkes and Smith, 2014). Previous PDMS research (Pain & Harwood, 2009; Evans et al., 2022) has incorporated such methods which stands to provide guidance for enhancing qualitative practice within mixed method PDMS research.
None of the quantitative and mixed method studies reported a power analysis calculation which creates ambiguity surrounding possible type II errors (Cohen, 1992). As PDMS has been delivered to groups/teams with bespoke memberships, modifying group size to appease power concerns would arguably jeopardise the group functioning intentions of PDMS. Furthermore, the lack of longitudinal research in the domain is likely an artefact of PDMS being predominantly delivered within result driven environments where sport and exercise psychologists often have limited time to provide meaningful support (Larsen et al., 2017). As sustained team building has been found to be the best indicator of effectiveness (Martin et al., 2009) existing PDMS findings may be somewhat limited by their short-term design features. 
In total, 28 variables were quantitatively measured (e.g., social identity, motivation, and social support) and 16 additional variables were qualitatively identified (e.g., understanding self and others) post-PDMS. The needs analysis procedures guided the development of different PDMS types for the purpose of providing informed psychological support (e.g., MOPDMS to enhance collective efficacy; Barker et al., 2014). Consequently, the variation in the targeted variables reduces our ability to draw robust conclusions, emphasising the need for a PDMS research strategy that balances the contextual needs of the sporting groups in practice. As PDMS is a communication-based intervention that can foster rapport and understanding, social identity is one conceptual focus that could be prioritised. Adopting a social identity approach in future research would build on the most contemporary research (e.g., Warburton & Slater, 2023), and may assist in theoretically aligning individual and group-level changes to developing a sense of belonging within a team or group. In contrast, the diversity of measurements provides a broad insight into the influence of PDMS on individual and group-level outcomes, however, various outcomes were infrequently assessed (e.g., resilience; Tillcock, 2019). Furthermore, as there are many factors that can influence cohesion, the variety of process-orientated variables (e.g., understanding) measured and/or identified within the PDMS research compliments previous calls to assess the influence of team building interventions across teamwork mechanisms over less controllable emergent states like cohesion (Beauchamp et al., 2017). Despite the number of variables used to assess PDMS, there are flaws in the application of specific measures. For example, on the managers request, Windsor and colleagues (2011) omitted the ATG-T construct from the Group Environment Questionnaire (GEQ; Carron et al, 1985), which limited the assessment of task cohesion among a professional soccer team. Consequently, the research may only provide tentative evidence of PDMS intervention efficacy due to such methodological weaknesses.
Reviewing how PDMS Interventions have been Developed, Implemented, and Evaluated in Applied Practice
The PDMS studies included a plethora of procedural information, however, only eight studies (44.4%) included information pertaining to contextual assessments and needs analysis procedures. Furthermore, four studies failed to indicate who delivered PDMS which jeopardises the professional practice associated with PDMS. Evans and Barker (2020) recommend that PDMS sessions are delivered by experienced qualified personnel who can support the welfare and needs of teams/groups. As PDMS encourages sharing personal information this prerequisite appears essential to ensure group members receive appropriate support. Through the person-centred approach endorsed through PDMS interventions, practitioners must be aware that the increased rapport and trust could lead to the disclosure of highly sensitive personal issues (Dryden, 2006; Evans et al., 2019). Practitioners need to be prepared for the possibility of participants disclosing information that may compromise themselves and others. It is therefore imperative, as it is when delivering any psychological service, that support and referral sources are available and acted on for any issue beyond the practitioner’s competency (Anderson & Van Raalte, 2005). 
As participants can find preparing for PDMS challenging, one area to improve would be to give participants enough time to prepare, as across 14 studies that required speeches, speech preparation time varied from as much as one month (Turner & Davis, 2019) to as little as two days (Evans et al., 2022). Additionally, a recommended individual delivery time was only specified within six PDMS studies, which could explain why the single PDMS session delivered by Holt and Dunn (2006) lasted over 4 hours. Researchers and participants have expressed value in having shorter rather than longer delivery times as doing so is believed to: a) maximise the saliency of the PDMS sessions; and b) avoid long PDMS sessions losing their focus (Evans et al., 2013; Evans et al., 2019). 
Previous psychological support was often delivered by a PDMS practitioner who was known to the team/group (Windsor et al., 2011; Evans et al., 2022) with the delivery of such preparatory support acknowledged as a valuable mechanism for developing trust and rapport. Specifically, Holt and Dunn (2004) highlighted the need for practitioners to develop rapport with teams prior to a PDMS intervention to aid adherence and effectiveness. Nevertheless, existing PDMS research has still proven beneficial even when practitioners have had little or no time to build rapport with teams prior to PDMS delivery in either face-to-face or online settings (Evans et al., 2013; Warburton & Slater, 2023). Consequently, such findings showcase the flexibility of PDMS which make it an attractive intervention for practitioners to consider when looking to address salient group concerns within novel environments. 
PDMS practitioners and stakeholders were active agents in leading evaluations after the delivery of PDMS by using reflective summaries, open discussions, and/or debriefings. Conversely, eight studies (44.4%) failed to provide any evidence of such evaluative practice which makes it unclear if any evaluation occurred. To maximise the potential benefits attainable through PDMS, future practice should afford participants an opportunity to reflect and understand how their disclosures link to the purpose of the session.
Strengths and Limitations 
We believe the systematic nature of the review substantially adds to existing knowledge of PDMS efficacy among sport teams and groups. The present review provides a comprehensive insight into the design features and outcomes attained from applied PDMS interventions that help inform future practitioners and researchers. The transparency of the review was increased by the inclusion of grey literature which helped to facilitate an authentic presentation of PDMS evidence. Moreover, pre-registering the review enhanced the integrity and replicability of the research and provided a clear platform to avoid research duplication. There are several limitations with our current review.  First, despite our best efforts, we cannot be sure that all the extant grey literature was reviewed, as researcher’s unknown to the research team are likely to have conducted PDMS research. Second, the lack of unpublished studies in the review are likely a consequence of PDMS authors no longer having access to relevant manuscripts (e.g., undergraduate, and postgraduate projects). Third, we recognise grey literature can contain methodological weaknesses that can distort the validity of the reported results; however, our intention was to facilitate a balanced view of the existing PDMS research (Paez, 2018). Fourth, we are conscious that our findings are susceptible to language-bias as our review only considered manuscripts written in English. Fifth, our eligibility criteria meant our review was confined to sport related groups and teams. Thus, PDMS research conducted within other domains (e.g., exercise and organisational) was overlooked.
Future Methodological Considerations for Applied PDMS Researchers
The results of the review highlight the varied application of PDMS interventions. We urge that the future development of PDMS interventions are cognisant of existing PDMS guidelines (Windsor et al, 2011; Warburton & Slater, 2023), our findings, and the following recommendations. As team building is considered ‘an ongoing, multifaceted process’ (Yukelson, 1997, p73) PDMS should, whenever possible, incorporate the delivery of multiple bespoke PDMS sessions to suit the evolving group-level needs of teams. To maximise the potential benefits, consecutive PDMS sessions would likely provide additional opportunities for personal and team growth and in doing so would contribute to our understanding of PDMS efficacy. Additionally, qualitative research tasked with examining qualified practitioner’s experiences of delivering PDMS could further develop applied practice techniques. 
Although there is a clear, and often stated need for PDMS research to improve (Evans & Barker, 2020), the practical reality of using traditional metrics to reduce internal validity concerns (e.g., a control group or multiples baselines) is often not possible for many researchers operating within pressurised environments, and hence could explain the limited research to date. Furthermore, PDMS researchers (Barker et al., 2014; Evans et al., 2022) have expressed ethical concerns regarding the use of control groups that prevent people from experiencing outcomes theoretically attainable via PDMS. Consequently, PDMS researchers (Pain & Harwood, 2009; Evans et al., 2013), have engaged in novel attempts to enhance rigor (e.g., triangulation of data sources), though future creative solutions will be warranted to balance the need for high-quality scientific PDMS research within applied settings. For example, the use of cross-over designs and staggered between-group delivery methods would enhance rigor and prevent withholding groups from the potential benefits of PDMS. Alternatively, when baseline data collection is impractical, participants could complete a retrospective pretest of the outcome measures post-PDMS by recalling their pretest status to allow the assessment of perceived changes (Shaddish et al., 2002). As most of the research has been conducted with a single team or group, the prediction of strong causal inferences needs to be substantiated by the reduction of plausible alternative explanations for PDMS effects (Shaddish et al., 2002). Accordingly, NEDV’s have been used to alleviate internal validity concerns (Warburton & Slater, 2023), but stronger quasi-experimental features like pattern matching NEDV designs that rank multiple NEDV’s against their connection to the chosen type of PDMS would improve the validity of causal assertions (Shaddish et al., 2002). Also, repeated-treatment designs could be used to ascertain a pattern of effects between experimental phases that sequentially introduce, remove, and reintroduce PDMS while experimental sequences for other groups/teams could be randomised to rule out rival hypotheses (e.g., maturation effects; Shaddish et al., 2002). Finally, despite PDMS being termed a ‘communication-based intervention’ (Evans et al., 2019, p.64), existing quantitative evidence of the influence of PDMS on communication is limited (Pain & Harwood, 2009; Windsor et a., 2011). Therefore, as communication is considered an indicator of teamwork, and a predictor of success (McEwan et al., 2014), future examinations of communication would be an advantageous way to assess PDMS efficacy among sport teams and groups. 
Considerations for Practice
As systematic reviews are preferred to primary research for improving subject knowledge and providing advice for practical application (Tod, 2019) we advise the following. First, due to the volatile implications of personally disclosing and mutually sharing information we strongly recommend that PDMS sessions are supported and facilitated by trainee or qualified sport and exercise psychologists to maximise the potential benefits available from PDMS (Evans & Barker, 2020). Second, as practitioners are tasked with navigating busy schedules to verbally ascertain client needs, inventory measures such as the Team Environment AssessMent (TEAM; Bruner et al., 2020) would promote the efficient identification of team needs within busy applied environments. Third, our findings indicate that practitioners should encourage participants to embrace the stressful nature of PDMS in order maximise the benefits that can be experienced from PDMS (Evans et al., 2013; Evans et al., 2022). Fourth, given that time is often limited in performance settings, practitioners delivering traditional forms of PDMS should share speech instructions, that stipulate a set delivery time (e.g., 5 minutes), well in advance of any traditional form of PDMS (e.g., ROPDMS), to promote participant investment. Fifth, to support and assess the appropriateness of planned speeches we urge all practitioners operate flexibly to ensure participants receive PDMS support. Finally, as group behaviour can be undesirable (Haslam et al, 2018), practitioners must be aware that a PDMS platform has the potential to contribute to and be exploited by dysfunctional group functioning. Our review, however, provides no indication of this potential PDMS consequence. Regardless, practitioners must be vigilant when communicating PDMS contracting procedures to ensure that PDMS is delivered within psychologically safe environments that facilitate the mutual sharing of personal information for the cultivation of unity rather than division.
Conclusion
We have demonstrated that PDMS research is gathering traction with over half (n = 10) of the included studies either being published or disseminated (grey literature) in the five years before this review (e.g., 2017-2023) which suggests a rising interest in the use of PDMS among sport groups. Our review demonstrated that there are substantial methodological and procedural failings that likely distort a variety of the assessed outcomes which ultimately make it difficult to determine the overall efficacy of the PDMS approach. Thus, we recommend that future research involves replication studies and longitudinal investigations through the development of contextually sensitive studies to extend the rigor of the extant research to allow future researchers to increase their certainty regarding PDMS efficacy among sport groups.
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Screening
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Title and abstract (n = 768)

PDMS email requests (n = 23)

Records screened for relevance
(n = 809)





Full texts assessed for eligibility 
(n = 18)
Full texts excluded based on full text review: (n = 1)

Not original empirical data 
(n = 1)



Eligibility






Full text peer-reviewed journal articles included (n = 14*)

Full text unpublished articles included (n = 3)

*One peer-reviewed journal article consisted of two studies


Full text studies included (n =18)

Quantitative studies (n = 4)

Qualitative studies (n = 5)

Mixed method studies (n = 9)



Included







Figure 1. PRISMA screening process for published and unpublished Personal-Disclosure Mutual-Sharing research conducted with sport related groups.


Table 1. MMAT study quality assessment summary
	Author
	Category of study design
	Assessment criteria
	Score

	
	
	1
	2
	3
	4
	5
	

	[bookmark: _Hlk132875012]Dunn and Holt. (2004)
	Qualitative
	Yes
	Yes
	Yes
	Yes
	Yes
	100%

	Holt and Dunn. (2006)
	Qualitative
	Yes
	Yes
	Yes
	Yes
	Yes
	100%

	Barker et al. (2011)
	Qualitative
	Yes
	Yes
	Can’t tell
	Can’t tell
	Yes
	60%

	Evans et al. (2019)
	Qualitative
	Yes
	Can’t tell
	Can’t tell
	Yes
	Can’t tell
	40%

	Lynch et al. (2023)
	Qualitative
	Yes
	Yes
	Can’t tell
	No
	No
	40%

	Vertopoulos and Turner. (2017)
	Quantitative randomized
	Yes
	Yes
	Yes
	No
	Yes
	80%

	Piasecki et al. (2021)
	Quantitative non-randomized
	Yes
	Yes
	Yes
	Yes
	Yes
	100%

	*Henman (2021)
	Quantitative non-randomized
	Can’t tell
	Yes
	No
	Yes
	Yes
	60%

	Evans et al. (2022) Study 1
	Quantitative non-randomized
	Yes
	Yes
	Yes
	Yes
	Yes
	100%

	Pain and Harwood. (2009)
	Mixed methods
	Yes
	Yes
	Yes
	Yes
	No
	80%

	Windsor et al. (2011)
	Mixed methods
	Yes
	Yes
	Yes
	Yes
	No
	80%

	*Lindström (2012)
	Mixed methods
	Yes
	Yes
	No
	No
	No
	40%

	Evans et al. (2013)
	Mixed methods
	Yes
	Yes
	Yes
	Yes
	No
	80%

	Barker et al. (2014)
	Mixed methods
	Yes
	Yes
	Yes
	Yes
	Yes
	100%

	Turner and Davis (2019)
	Mixed methods
	Yes
	Yes
	Yes
	Yes
	No
	80%

	*Tillcock (2019)
	Mixed methods
	Yes
	No
	No
	No
	No
	20%

	Evans et al. (2022) Study 2
	Mixed methods
	Yes
	Yes
	Yes
	Yes
	Yes
	100%

	Warburton and Slater (2023)
	Mixed methods
	Yes
	Yes
	Yes
	Yes
	Yes
	100%


RUNNING HEAD: PDMS systematic review 
Note: The quality of each study was assessed using the criteria in the mixed methods appraisal tool (MMAT; Hong et al, 2018). Responses were categorised as: Yes (criterion quality satisfied); No (criterion quality not satisfied); or Can’t tell (cannot tell if criterion quality is satisfied). * = grey literature source
1

Table 2. Summary of study details, rationales, PDMS procedures, and outcomes
	Author
	Design
	Participant information
	Rationale
	PDMS procedure
	Variable(s)/Outcome(s)

	
	
	N
(M/F)
	Age
(SD)
	Sport and competitive standard
	
	PDMS type (instructions Yes/No)
	Delivery Approach
	Setting
	Frequency
(Duration)
	

	Dunn and Holt (2004)
	Qualitative
	27
(27/0)
	22.40
(±1.40)
	Intercollegiate ice hockey 
	Examine athletes’ responses to PDMS during a national championship.
	ROPDMS
(Yes)
	SPC led and shared a speech. No staff present.
	Private hotel conference room the night before and after a national championship tournament game.
	1x session split over two days.
(3hr 20mins)
	Enhanced forms of confidence, cohesion, and understanding of self and others (semi-structured interviews).





	Holt and Dunn (2006)
	Qualitative
	15 including player coach from a team of 22 
(0/15)
	25.40
(±5.00)
	Amateur soccer 
	Examine if the effects of Dunn and Holt (2004) are replicable and establish delivery guidelines.
	ROPDMS
(Yes)
	SPC led and shared a speech. Two coaches and team physio present.
	Private hotel conference room the night before a senior national championship semi-final game. Athletes sat in a circle format.
	1x session (4hrs + 10mins break)
	Enhanced forms of confidence, cohesion, and understanding of self and others (semi-structured interviews).






	Pain and Harwood (2009)
	Mixed methods
	18
(NS)
	20.60
(±1.87)
	University soccer 
	Examine the effectiveness of a team building intervention for openly and honestly discussing team functioning.
	Task-focused
(No)
	SP led and partnered by coach. All coaching staff present.
	Structured team meetings with all players during normal coaching time over a three-game period. Players seated in half circle format to encourage openness.
	4x weekly meetings delivered across a season of 11 games (45mins per session)
	Communication, trust and confidence in teammates, cohesion, and perceived performance (PES; Pain and Harwood, 2008): mean increases for each variable.

Social validation (focus group): enhanced togetherness, training quality, communication, self-understanding, player ownership, and self-awareness.


	Windsor et al. (2011)
	Mixed methods
	21
(21/0)
	23.30
(±3.50)
	Professional soccer 
	Allow players to understand the motives and backgrounds of their teammates through mutually sharing personal information.
	ROPDMS
(Yes)
	SPC led, shared a speech, and was the team physician. No staff present.
	Team meeting in hotel room two nights before important cup game. Chairs arranged in a circle to encourage openness with empty chair next to SPC where the player speaking would sit.
	1x session (1hr 30mins)
	Cohesion (GEQ; Carron et al, 1985): no significant change.

Communication (BRSECTS; Sullivan & Feltz, 2003): no significant change.

Social validation (surveys): enhanced unity, emotions, and understanding.



(Continued)

Table 2. Continued 
	Author
	Design
	Participant information
	Rationale
	PDMS procedure
	Variable(s)/Outcome(s)

	
	
	N
(M/F)
	Age
(SD)
	Sport and competitive standard
	
	PDMS type (instructions Yes/No)
	Delivery Approach
	Setting
	Frequency
(Duration)
	

	Barker et al. (2011)


	Qualitative
	NS
	Range: 13-18
	Professional youth academy soccer and cricket 
	Enhance athlete communication and understanding of each other.
	ROPDMS
(Yes)
	SP led, gave speech, but attendance was NS.

	Delivered at different times as part of a psychoeducation programme for both academies. 
	1x session per academy age group (+2hrs per session)
	Social validation (survey): enhanced mutual respect, understanding of others. and improved interpersonal bonds.



	*Lindström (2012)

	Mixed methods
	30
(30/0)
PDMS group: 14
Control group: 16
	Range: 16-17
	Junior ice hockey 
	Examine the effects and perceptions of a team building intervention on role perception, task cohesion, and feedback among an ice hockey team.
	Task- focused
(No)
	Author led. No coaching staff present.
	Delivered as structured team meetings with players in line with Pain and Harwood (2009) and the Youth Sport Consulting Model (Visek et al., 2009).
	11x sessions delivered every third week across a competitive season.
(NS)

	Roles (based on Carron and Hausenblas, 1998): significant group differences in favour of PDMS group in role acceptance, appreciation, and intra role conflict postintervention. 

Cohesion (GEQ; Carron et al, 1985): no significant group differences postintervention.

Feedback (3 items); significant group differences in favour of PDMS group in perceived volume of feedback from others received post intervention.

Semi-structured interviews: improved communication, feedback, attitude, self-confidence, and cohesion.  


	Evans et al. (2013)
	Mixed methods
	14 
(14/0)
	16.90
(±0.75)
	Professional youth academy soccer 
	Apply PDMS in a high-performance sport setting using novel psychological variables and objective markers of team performance.
	ROPDMS
(Yes)
	SP led. SPs did not deliver speeches. Coaching staff present.
	The club’s pressroom was used to create a professional environment. The session was video-recorded, and CD copies were given to each athlete.

	1x session
(40mins)
	Social identity and SIC (single item measures; Postmes et al, 2013): no significant increase in social identity. FIC significantly increased.

Collective efficacy (Reicher & Haslam, 2006): no significant increase.

Social validation (survey): enhanced social identity, collective efficacy, and team performance.


(Continued)
Table 2. Continued 
	Author
	Design
	Participant information
	Rationale
	PDMS procedure
	Variable(s)/Outcome(s)

	
	
	N
(M/F)
	Age
(SD)
	Sport and competitive standard
	
	PDMS type (instructions Yes/No)
	Delivery Approach
	Setting
	Frequency
(Duration)
	

	Barker et al. (2014)
	Mixed methods
	15 
(15/0)
	16.70
(±1.67)
	Elite youth academy cricket 
	Explore the effects of a dual-phase PDMS intervention on social identity, social identity content, and collective efficacy in elite youth cricket.
	ROPDMS (Yes) + 
MOPDMS (Yes)
	SP led. Staff attendance NS.
	A private conference room during the first evening (ROPDMS) and final evening (MOPDMS) of a preseason tour of India. Chairs were arranged in a circle with an empty chair next to SP for the player speaking to sit.
	1x ROPDMS (1hr 15mins) and 1x MOPDMS (50mins) delivered across an 11-day preseason tour.
	Social identity and SIC (Evans et al, 2013): significant large (post-ROPDMS) and small (post-MOPDMS) increases in social identity. Significant large (post-ROPDMS) and small increases (post-MOPDMS) in FIC. Significant small-medium (post-ROPDMS) and medium-large increases (post-MOPDMS) in RIC.

Collective efficacy (Reicher & Haslam, 2006): large significant increases across both PDMS phases.

Social validation (survey): enhanced togetherness, positive emotions, self-efficacy, collective efficacy, and understanding and closeness. 


	Vertopoulos and Turner. (2017)








	Quantitative randomized controlled trial







	20
(20/0)
REBT+
REPDMS group: 9
REBT only group: 11
	16.30
(±1.00)


	Football, tennis, sailing and fencing youth athletes from a sport talent programme.
	Assess the adjunct influence of REPDMS following group educational REBT on irrational beliefs and rational beliefs.
	REPDMS (Not explicitly stated)
	NS
	A room with a blackboard was used to encourage the application of the ABCDE framework. Participants were encouraged to use the provided flowchart to guide their speech. The session was delivered in the active directive style of REBT and was audio-recorded for reflective purposes.
	1x session
(40mins)
	Irrational beliefs (SGABS; Linder et al, 1999): no significant group differences. Medium reduction in REBT+REPDMS group and medium increase in REBT only group. 

Rational beliefs (SGABS; Linder et al., 1999): significant group differences at the REPDMS phase with a small increase in the REBT+REPDMS group and a small decrease in REBT only group.


(Continued)



Table 2. Continued 
	Author
	Design
	Participant information
	Rationale
	PDMS procedure
	Author

	
	
	N
(M/F)
	Age
(SD)
	Sport and competitive standard
	
	PDMS type (instructions Yes/No)
	N
(M/F)
	Age
(SD)
	Sport and competitive standard
	

	Turner and Davis (2019)
	Mixed methods 
	24 
(13/11)
REBT+REPDMS group: 12 (5/7)
REBT+PDMS group: 11 (8/3)
	40.83
(±11.13)
	Triathlon fitness enthusiasts and elite full-time professionals.
	Explore the influence of REBT on irrational beliefs and self-determined motivation in triathletes whilst using a REPDMS or PDMS session as a follow-up method.
	REPDMS (Yes) + ROPDMS (Yes)
	NS
	Participants from both groups attended REBT workshops followed by their designated form of PDMS treatment. Homework tasks were assigned between each session and participants unable to attend a session were sent a video lecture with a supporting PowerPoint presentation of the session. Information regarding the PDMS settings were NS.
	Both groups received x5 REBT weekly sessions (45mins each) before either 1x REPDMS session (NS) or 1x ROPDMS session (NS) one month later.

	Irrational beliefs (iPBI; Turner et al, 2016): no significant group differences. Significant large (REBT+REPDMS group) and medium-large (REBT+ROPDMS group) increase in CIB post-PDMS. Small-medium (REBT+REPDMS group) and small (REBT+ROPDMS group) decrease in PIB at the postintervention phase.

Motivation (SMS; Pelletier et al, 1995): no significant group differences. Significant large increases for both groups post-PDMS. Significant small increase postintervention for REBT+REPDMS group.

Social validation (survey; Turner et al, 2014): increased awareness of self and others, and rational thinking.


	Evans et al. (2019)
	Qualitative 
	18
(18/0)
	17.29
(±0.73)
	Professional youth academy soccer 
	Provide athlete and practitioner insights regarding the novel application of COPDMS.
	COPDMS (Yes)
	SP led. Welfare officer present. No coaching staff present.
	The academy’s education room was used, and chairs were arranged in a semi-circle. CD copies of the session was provided to the athletes at the follow-up.
	1x session
(35mins)



	Enhanced approach focused thinking, rational thinking, confidence, communication, and understanding of self and others (method NS).





	*Tillcock (2019)

	Mixed methods
	36
(NS)
PDMS group: 16
Control group:16
	Range: 18-25
	Elite university cricket
	Assess the of influence multiple forms of PDMS for developing social identity, social support, and resilience.
	ROPDMS (Yes), 
Team identity focused PDMS (Yes), 
COPDMS (Yes) 
	SP led. Staff attendance NS.
	PDMS conducted with the experimental group only and were video recorded for group reflections. Captain led presentation and group discussions followed specific sessions.

	3x sessions during a winter preseason
(Estimated 1hr 30mins – 2hrs).
	Social identity leadership (ILI; Steffens et al, 2014): no significant group differences. Medium increase (PDMS group) and small (control group) increase postintervention. 

Received (ARSQ; Freeman et al, 2014) and perceived available (PASS-Q; Freeman et al, 2011) social support: no significant group differences postintervention for either variable. Large increase (PDMS group) and small increase (control group) postintervention for ARSQ. Small increase (PDMS group) and medium increase (control group) postintervention for PASS-Q.

Resilience (FFRS; DeSimone et al, 2017): no significant changes. Small decrease (control group) postintervention.

Social validation (focus group and survey): disparities regarding the importance and effectiveness of the intervention.


	Piasecki et al. (2021)
	Quantitative non-randomized 





	31
(0/31)
Mindfulness group: 17
Control group: 14
	18.90
(±1.36)
	Intercollegiate soccer 
	Explore the effect of a team-based mindfulness meditation programme on perceptions of cohesion using PDMS.
	“Check-in” form of PDMS 
(No)
	NS
	Intervention group used a “check-in” form of PDMS at the beginning of each mindfulness workshop to encourage discussion of difficulties and/or successes regarding adherence to the programme.
	8x weekly sessions
(45-55mins per session)
	Cohesion (GEQ; Carron et al, 1985): significant group differences across time. Significant large increases in Individual Attractions to Group-Social (ATG-S) and Group Integration-Social (GI-S) for the mindfulness group only.




	*Henman (2021)

	Quantitative non-randomized






	41
(41/0)
PDMS group: 21
Control group: 20

	17.45
(±0.80)
	Semi-professional soccer players from a sport education programme.
	To assess the influence of ROPDMS on social identity and athlete motivation when delivered online by a SPC.
	ROPDMS
(Yes)
	SPC led. Programme manager and coaching staff present.
	Athletes sat in semi-circle format in a classroom whilst the SPC delivered remotely due to COVID-19 restrictions. SPC was visible on the classroom projector and saw the delivery of each speech.  
	1x session
(1hr 30mins)
	Social identity (SIQS; Bruner & Benson, 2018) significant group differences across time. Significant increase for PDMS group. No significant change for control group.

Motivation (SMS; Pelletier et al, 1995): No significant changes.



(Continued)



Table 2. Continued 
	
Author
	Design
	Participant information
	Rationale
	PDMS procedure
	Variable(s)/Outcome(s)

	
	
	N
(M/F)
	Age
(SD)
	Sport and competitive standard
	
	PDMS type (instructions Yes/No)
	Delivery Approach
	Setting
	Frequency
(Duration)
	

	Evans et al. (2022) Study 1
	Quantitative non-randomized
	42 eligible and 37 participated.
(37/0)
	19.39
(±2.68)
	Sport-related undergraduate degree 1st year 2015/16 students.
	Examine the effects of COPDMS on relational and organizational identification, perceived availability of support, and self-efficacy for learning and performance in new first year students.

	COPDMS
(Yes)
	SP led. Two year 2 students and two graduate teaching assistants present.

	A study room during induction week with chairs set in a semi-circle. Students were given time to reflect on the previously communicated COPDMS before the session began. Delivery ran as a general discussion of the themes outlined within the COPDMS instructions.

	1x session per group.
(1hr)

Participants randomly split into 4 separate groups to ensure manageable group sizes.
	Relational identification (two single item measures; Slater et al., 2018) significant large increase for relational identification with staff.

Organisational identification (1 single item measure; Postmes et al., 2013) no significant changes.

Social support (PASS-Q; Freeman et al., 2011): significant medium to large increases in emotional, esteemed, and informational support.

Self-efficacy for learning and performance (MLSQ; Pintrich et al., 1993): no significant changes.


	Evans et al. (2022) Study 2
	Mixed methods
	47 eligible and 29 participated.
(24/5)
	20.55
(±7.51)
	Sport-related undergraduate degree 1st year 2019/20 students.
	The same as Study 1 but with the addition of exploring student experiences of PDMS participation.
	COPDMS
(Yes)
	SP led. Year 1 manager present.
	The same as Study 1.

	1x session per group.
(1hr)

Participants randomly split into 2 separate groups to ensure manageable group sizes.

	Relational identification (two single item measures; Slater et al., 2018): significant large increase with students and staff

Organisational identification (1 single item measure; Postmes et al., 2013): no significant changes.

Social support (PASS-Q; Freeman et al., 2011): significant large increases.

Self-efficacy for learning and performance (MLSQ; Pintrich et al., 1993): no significant changes.

2x focus groups: enhanced confidence, understanding, relationships, social support, communication, and closeness.


(Continued)
Table 2. Continued 
	
Author
	Design
	Participant information
	Rationale
	PDMS procedure
	Variable(s)/Outcome(s)

	
	
	N
(M/F)
	Age
(SD)
	Sport and competitive standard
	
	PDMS type (instructions Yes/No)
	Delivery Approach
	Setting
	Frequency
(Duration)
	

	Warburton and Slater (2023)
	Mixed methods
	13
(10/3)
	31.00
(±10.39)
	Professional female academy soccer coaches.
	Explore the influence of online ROPDMS during a national lockdown on specific dimensions and outcomes of social identity.
	ROPDMS
(Yes)
	SPC led. SPC did not deliver a speech. Head of the Academy attended and participated.
	Delivered entirely over Zoom during a national lockdown. All participants cameras were turned on with procedures communicated via PowerPoint. Screen sharing by the SPC stopped to allow the presentation of speeches.
	1x session 
(1hr 30mins)
	Social identity (SIQS; Bruner & Benson, 2018) and SIC (Barker et al, 2014): significant medium-large increases in ingroup ties and significant small-medium increase in cognitive centrality. Significant medium increase in FIC.

Self-esteem (single-item measure; Robins et al, 2001): no significant change.

Social support (RSS; House, 1981): no significant change.

Nonequivalent dependant variable (iPBI; Turner et al, 2018): no significant change.

Social validation (surveys; Barker et al., 2014): enhanced positive emotions, understanding, and togetherness.
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	NS
	Collegiate cross country running team.
	To assess the design and implementation of a team intervention with a collegiate coactive team.
	Task- focused
(No)
	SPC’s led. Head coach and assistant coach attended and participated.
	Sessions facilitated open discussion of mission-value-promises and mindfulness activities in small and large groups. The final session facilitated the sharing and discussion of ways to uphold team values.
	8x sessions
(30 mins per session).
	Enhanced closeness and evidence of increased team interaction (survey)

	
	
	
	
	
	
	
	
	
	
	


Note. M = Male; F = Female; NS = Not specified; Sport Psychologist; SPC = Sport Psychology Consultant; PDMS = Personal-Disclosure Mutual-Sharing; ROPDMS = Relationship-Oriented Personal-Disclosure Mutual-Sharing; MOPDMS = Mastery-Oriented Personal-Disclosure Mutual-Sharing; COPDMS = Coping-Oriented Personal-Disclosure Mutual-Sharing; REPDMS = Rational-Emotive Personal-Disclosure Mutual-Sharing; SIC = Social Identity Content; FIC = Friendship Identity Content; RIC = Results Identity Content; CIB = Composite Irrational Beliefs; PIB = Primary Irrational Beliefs; PES = Performance Environment Survey; GEQ = Group Environment Questionnaire; BRSECTS = British Scale for Effective Communication in Team Sports; SGABS = Shortened General Attitudes and Beliefs Scale; iPBI = irrational Performance Beliefs Inventory; SMS = Sport Motivation Scale; ILI = Identity Leadership Inventory; ARSQ = Athletes Received Support Questionnaire; PASS-Q = Perceived Available Support in Sport Questionnaire; FFRS = Five-by-Five Resilience Scale; SIQS = Social Identity Questionnaire in Sport; MLSQ = Motivation for Learning Strategies Questionnaire; RSS = Received Social Support; * = grey literature source.
