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Overall Abstract
While disgust is a normative reaction, evolved to protect the body from harmful and infectious substances, it has been increasingly implicated in mental health difficulties. Problematic levels of disgust, including self-directed disgust, have been found in anxiety disorders, post-traumatic stress disorder, and body-focussed difficulties such as eating disorders and body dysmorphic disorder. Some research suggests disgust may also be relevant in gender dysphoria, when the body is incongruent with gender identity. However, to date, this has not been studied. Additionally, despite the implication of disgust in increased psychological distress, little is known about the effectiveness of interventions to reduce disgust. 
Given disgust is likely an important treatment target in conditions involving difficult experiences of the body, this thesis sought to explore the links between self-directed disgust and psychological distress in a transgender population, and explore existing interventions to reduce problematic levels of disgust. 
A meta-analysis of 16 studies was conducted to assess the effectiveness of existing interventions to reduce disgust. The relationship between variations in type of sample, type of interventions, and type of control groups used in interventions and their effectiveness was explored. Existing interventions had a modest positive impact on reducing disgust, in comparison to control groups. Clinical samples had moderate improvements, while non-clinical samples did not show significant reductions.  Different intervention categories or types of control group did not relate to reductions in disgust. Methodological limitations, recommendations for future research and clinical implications are discussed.

A three-wave longitudinal study was conducted to explore self-disgust, its predictors and its impact on psychological distress, body investment and likelihood of seeking healthcare in an online sample of 155 transgender individuals. Transgender individuals had higher self-disgust than cisgender individuals, even after transition. Feelings of transgender congruence (congruence between gender identity and outward physical presentation) predicted self-disgust and body investment two months later. Self-disgust fully mediated the link between transgender congruence and body investment but did not mediate the links between gender-related stigma and other variables. Self-disgust predicted psychological distress and body investment one month later but not two months later. Gender-related stigma was the best predictor of psychological distress and likelihood of seeking healthcare two months later. Self-disgust may be an important treatment target for transgender people seeking psychological support. Additionally, clinicians should be aware of the impact of stigma on transgender people’s health and mental health outcomes and make efforts to mitigate it. 
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[bookmark: _Toc515305204]Abstract
Objectives. This meta-analysis aimed to identify and assess the effectiveness of existing interventions to reduce disgust. Additionally, it sought to explore the moderating effect of sample, control group and intervention category in the effectiveness of studies. 
Methods. A systematic search of four major databases was conducted. Inclusion criteria were defined (e.g. controlled studies of interventions measuring disgust at baseline and post-test), and a random effects meta-analysis, and subgroup analyses were conducted. 
Results. Sixteen peer-reviewed studies met inclusion criteria. Included studies tested four categories of interventions: ‘exposure and response prevention’, ‘exposure with additional components’, ‘extinction with additional components, and an ‘other’ category. Quality appraisals and a meta-analysis of twenty effect sizes extracted from the studies were conducted. Study quality ranged from poor to good, with the majority being of fair quality. Meta-analysis results indicated a small effect favouring interventions compared to control conditions. Subgroup analyses indicated that sample type was a moderator of reductions in disgust, with studies using clinical or analogue samples displaying a medium effect while studies of non-clinical samples had a close to zero effect. Other subgroup analyses showed neither intervention category nor type of control group moderated the outcome’s effect size. 
Conclusions. The current findings indicated some effectiveness of existing interventions in reducing disgust, but their overall impact was modest and more effective for individuals with clinical or subclinical levels of psychopathology. Inferences from these findings are limited by sample size, and methodological limitations of studies included. More treatments aimed at reducing disgust need to be developed and tested. A wider exploration of existing literature including studies with different designs should be carried out for broader implications to be derived. 
Practitioner points: 
· Findings from this meta-analysis showed a small effect of existing interventions in the reduction of levels of disgust. 
· Findings did not favour any of the categories of intervention as having superior effectiveness in reducing disgust. 
· Clinicians working with conditions involving problematic disgust levels should routinely measure disgust as an outcome to increase practice-based evidence. 
Limitations
· A relatively small number of good quality studies with small sample sizes met inclusion criteria. 
· Different study designs and unpublished studies were not included in this meta-analysis, increasing likelihood of bias.
· Meta-analysis findings indicated high risk of publication bias and high heterogeneity, limiting reliability of findings.  
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[bookmark: _Toc515305206]Disgust and its origins 
[bookmark: _Hlk513553155]Disgust is a basic universal emotion, involving a characteristic facial expression, distinctive actions (avoidance and distancing), and a distinctive physiological manifestation (Curtis & Biran, 2001; Darwin, 1872; Ekman, 1992; Rozin & Fallon, 1987; Vrana, 1993). Disgust is thought to have evolved to protect the body from offensive items which may be the source of infectious disease (Curtis, Aunger, & Rabie, 2004; Curtis & Biran, 2001). It is seen to have an ‘oral’ origin, preventing the oral incorporation of foods which may cause illness (Angyal, 1941; Ekman & Friesen, 1975). However, it is believed to have since generalised as a normative reaction to diverse stimuli (Rozin, Haidt, & Fincher, 2009a). Indeed, there is evidence for the same facial motor activity to be present in response to gustatory distaste, basic disgust and moral disgust (Chapman, Kim, Susskind, & Anderson, 2009). 
While there are several models of disgust, two stand out in the disgust literature. One defines four types of disgust elicitors: a “core” set focussed on oral incorporation (e.g., animals, rotten foods); reminders of our “animal nature” (e.g., body envelope violations, death); “interpersonal” threats (e.g., strangers, undesirable others); and “moral” elicitors (e.g., drug use, incest) (Rozin, Lowery, Imada, and Haidt, 1999). Tybur and colleagues (2013) proposed a three-domain functional model of disgust (pathogen, sexual, and moral disgust), arguing that over and above pathogen avoidance, disgust evolved to regulate mate choice and morality and that each function involves different information processing systems. 
While we are evolutionarily predisposed to express disgust towards certain stimuli (namely pathogen-based elicitors) it is likely disgust responses to elicitors in other categories are likely acquired socioculturally (Rozin et al., 1999; Rozin et al., 2009; Tybur et al., 2013). Indeed, while fear is largely thought to be acquired through classical conditioning, certain disgust responses are believed to be acquired by evaluative conditioning, a form of learning based upon judgements of stimuli along dimensions such as good/bad, or pleasant/unpleasant (De Houwer, Thomas, & Baeyens, 2001; Schienle, Stark, & Vaitl, 2001). While learnt disgust responses can be adaptive, maladaptive (i.e. heightened or inappropriate disgust responses) disgust responses may develop (Phillips, Senior, Fahy, & David, 1998; Teachman, 2007). 
[bookmark: _Toc515305207]Disgust and mental health 
	While disgust responses serve to protect the body from contaminants, there has been increasing evidence for its implication in the development and maintenance of psychopathology, particularly since an editorial by Phillips and colleagues (Curtis et al., 2004; Phillips et al., 1998; Teachman, 2007). These authors argued there was increasing evidence for the contribution of disgust to psychiatric disorders such as obsessive-compulsive disorder (OCD), phobias, depression, eating disorders, body dysmorphia, and others (Phillips et al., 1998). 
[bookmark: _Hlk513576261][bookmark: _Hlk513577415]Since then, the interest and research into disgust and mental health has multiplied (for reviews, see Cisler, Olatunji, & Lohr, 2009; Mason & Richardson, 2012; Olatunji, Cisler, McKay, & Phillips, 2010; Olatunji & McKay, 2007). Within the anxiety disorders, a large body of literature has focused on the presence of disgust in contamination-based OCD (Brady, Adams, & Lohr, 2010). Evidence suggests disgust is implicated in the aetiology and maintenance of contamination-based OCD (Deacon & Olatunji, 2007). Disgust proneness and contamination-based OCD measures have been found to be correlated (Mancini, Gragnani, & D'Olimpio, 2001; Olatunji, 2010; Olatunji, Sawchuk, Lohr, & de Jong, 2004; Olatunji, Williams, Lohr, & Sawchuk, 2005). Individuals with contamination-based OCD report higher levels of disgust sensitivity compared to healthy controls (Woody & Tolin, 2002). Furthermore, disgust sensitivity has been found to be a predictor of OCD contamination symptoms and associated cognitions (Moretz & McKay, 2008). Contamination-based OCD is characterised by heightened appraisals of perceived vulnerability to infection and contamination when exposed to dangerous agents, and disgust may be a particularly important protective response to prevent such consequences functioning as a “danger signal” that contagion is likely (Mitte, 2008; Olatunji & McKay, 2007; Verwoerd, Jong, Wessel, Wiljo, & van Hout, 2013). 
[bookmark: _Hlk513493575]There has been extensive research into the importance of disgust in specific phobias. Disgust seems to be a core feature in BII phobia (Olatunji et al., 2010).  Individuals with BII were found to have heightened disgust sensitivity, disgust physiological responding and experience high levels of disgust, rather than just fear, in response to phobic stimuli (de Jong & Merckelbach, 1998; Lumley & Melamed, 1992; Olatunji, Lohr, Sawchuk, & Westendorf, 2005; Olatunji & Mckay, 2007; Page, 2003; Sawchuk, Lohr, Tolin, Lee, & Kleinknecht, 2000; Sawchuk, Lohr, Westendorf, Meunier, & Tolin, 2002; Stark, Walter, Schienle, & Vaitl, 2005; Woody & Tolin, 2002)
Individuals with spider phobia show disgust-specific physiological responding to spiders (de Jong, Peters, & Vanderhallen, 2002; Dilger et al., 2003). Spiders’ disgust-evoking status was found the best predictor of spider phobia (de Jong & Muris, 2002; Matchett & Davey, 1991). Disgust levels have also been found to be the best predictor of spider avoidance (Olatunji, Cisler, Meunier, Connolly, & Lohr, 2008; Woody, McLean, & Klassen, 2005). This can be understood within the disease-avoidance model which suggests aversive but non-predatory animals are likely avoided due to contamination concerns rather than avoidance of physical harm (Olatunji, 2006).
 There is some evidence to suggest disgust may be involved in emetophobia (fear of vomiting), health anxiety and PTSD (Brady, Cisler, & Lohr, 2014; Brady & Lohr, 2014; Olatunji, 2009; van Overveld, de Jong, Peters, van Hout, & Bouman, 2008; Dalgleish & Power, 2004; Engelhard, Olatunji, & de Jong, 2011; Grey, Holmes, & Brewin, 2001; Rüsch, Schulz, Valerius, Steil, Bohus, & Schmahl, 2011). Some authors have explored the influence of disgust in body-focused difficulties such as eating disorders, sexual dysfunctions, and body dysmorphic disorder (Davey, Buckland, Tantow, & Dallos, 1998; Davey & Chapman, 2009; de Jong, van Lankveld, Elgersma, & Borg, 2010; Harvey, Troop, Treasure, & Murphy, 2002; Neziroglu, Hickey, & McKay, 2010; Troop & Baker, 2009; Troop, Murphy, Bramon, & Treasure, 2000; Troop, Treasure, & Serpell, 2001). Relevant to these is the experience of disgust directed at the self, or ‘self-disgust’. Self-disgust has been conceptualised as an appraisal of the self as a disgust object (Powell, Simpson, & Overton, 2015a) and has been found to be prevalent in people with eating disorders, borderline personality disorder, self-injury, body dysmorphic disorder, PTSD,  survivors of sexual trauma and cancer (Abdul-Hamid, Denman, & Dudas, 2014; Brake, Rojas, Badour, Dutton, & Feldner, 2017; Espeset, Gulliksen, Nordbø, Skårderud, & Holte, 2012; Ille, Schöggl, Kapfhammer, Arendasy, Sommer, & Schienle, 2014; Jung & Steil, 2012; Onden-Lim et al., 2012; Powell, Azlan, Simpson, & Overton, 2016; Smith, Steele, Weitzman, Trueba, & Meuret, 2015). Self-disgust has been shown to have a causative relationship with depressive symptoms (Powell, Simpson, & Overton, 2013).
[bookmark: _Toc515305208]Treatment, relapse, and the potential role of disgust in treatment resistance 
To date, limited evidence exists on the effectiveness of interventions in reducing problematic levels of disgust and the impact of existing ones has been shown to be limited (Ludvik Boschen, & Neumann, 2015; Mason & Richardson, 2012). National Institute for Health and Care Excellence (NICE) guidance for the management of most mental health difficulties outlined above (e.g., OCD, BDD, anxiety disorders, eating disorders, and PTSD) recommends evidence-based psychological interventions as the first line of care (NICE, 2004; 2005a; 2005b; 2017). Cognitive behavioural therapy is highlighted as the intervention with the largest evidence base (NICE, 2004; 2005a; 2005b; 2017). Exposure therapy is the main component offered in therapies for anxiety-related disorders, OCD, BDD, and PTSD (Abramowitz, Deacon, Whiteside, 2010; NICE 2004; 2005a; 2005b). This consists of progressively exposing individuals to a hierarchy of feared stimuli while preventing the phobic response of avoidance or safety behaviours (Foa & Kozak, 1986; Salkovskis, 1999). This is based on models of extinction (Bouton, 1988). Whilst CBT for most conditions outlined above can be effective, there is evidence that some individuals relapse or show residual symptoms following treatment (Boschen, Neumann, & Waters, 2009; de Jong Andrea, & Muris, 1997; Eisen, 2013; Merckelbach, de Jong, Arntz, & Schouten, 1993; Fassino & Abbate-Daga, 2013; Fisher & Wells, 2005; Öst, Fellenius, & Sterner, 1991; Öst, Hellstrom, & Kaver, 1992). Some authors propose that residual disgust levels may explain treatment-resistance (Mason & Richardson, 2010). 
Disgust has been shown to be relatively resistant to exposure and extinction (Mason & Richardson, 2012; Olatunji, Forsyth, & Cherian, 2007). Resistance of disgust to extinction and exposure is thought to potentially affect the effectiveness of therapy for anxiety disorders (de Jong et al., 1997; Mason & Richardson 2010; 2012; Smits, Telch, & Randall, 2002). Mason and Richardson (2012) posit that treatment gains will not be as strong if a patient continues to avoid a once-feared stimulus that is still perceived as disgusting. In a systematic review of behavioural interventions to reduce disgust in OCD, Ludvik and colleagues (2015) propose that given disgust is learnt by evaluative conditioning, Pavlovian conditioning-based interventions may not be effective, and alternative strategies from evaluative conditioning should be considered in the treatment of disgust. These include counterconditioning (presentation of a conditioned stimulus with an unconditioned stimulus of opposite valence) and US revaluation (presentation of the unconditioned stimulus with an unconditioned stimulus of opposite valence to change the valence of the original US). As a conclusion of their review, they suggest that exposure is not always effective in reducing disgust and suggest, although preliminary, findings on counterconditioning and US revaluation are indicative that these strategies may be more effective for contamination-based OCD (Ludvik et al., 2015). These authors did not conduct quality appraisals or meta-analysis of the studies included and their review was limited to literature on OCD. 
Overall, given its widespread role in psychopathology, there is extensive evidence supporting the importance of identifying interventions that tackle problematic levels of disgust and appraising their effectiveness. However, while the focus on disgust in psychopathology has much increased, and the effectiveness of several psychosocial interventions targeting disgust has been assessed and reviewed (Ludvik et al., 2015; Mason & Richardson, 2012), to date and to the author’s knowledge, no meta-analysis of interventions to reduce disgust has been conducted. 
The present review
The aims of this meta-analysis were to identify studies of psychosocial interventions (not limited to behavioural interventions) assessing changes in disgust as an outcome; and to evaluate the strength of the effect of such interventions in reducing disgust. It was hoped that this work would contribute to the evidence base for the treatment of disgust and inform future research needs. The author aimed to conduct an appraisal of the quality of selected studies, using a meta-analytic approach to quantify the effect of interventions on disgust, and evaluating the potential moderating impact of different samples, different interventions, and different control groups on estimated effect sizes, using subgroup analysis. We anticipated that the majority of interventions found would use behavioural interventions but that, based on the aforementioned literature, while effective, the impact of these on reductions in disgust levels would be modest. 
[bookmark: _Toc515305209]Method
[bookmark: _Toc515305210]Search strategy
To identify relevant literature, four electronic databases (Web of Science, Scopus One, Medline and PsycInfo) were searched on 21st January 2018 for relevant studies. No date limits were defined. Two sets of search terms were used to ensure all relevant published articles measuring changes in disgust were found: i) psychotherap* OR therap* OR treatment* OR interven* OR technique* OR programme* OR manipulat* OR regulat* OR reduc* OR moderat* OR adjust* OR modulat* OR chang* OR suppress* OR adapt* OR habituat* OR control OR controlling OR improve* OR improving OR inhibit* OR restrict*; AND ii) disgust OR revulsion OR repugnance OR abhorrence OR yuck. Keyword searches were conducted, and where relevant, MESH terms and subject headings were included in search terms. Reference lists of eligible articles were searched for eligible papers (ancestry approach; Johnson, 1993). Email search alerts were set and inspected for relevant articles between 21st January 2018 and 21st April 2018. 
[bookmark: _Toc515305211]Selection criteria
	The following inclusion criteria were applied: i) adult populations; ii) employing an intervention or emotional regulation strategy attempting to reduce disgust; iii) measuring disgust using quantitative self-report or physiological measures (facial EMG); iv) measuring disgust at baseline and post-intervention to enable examination of change over time; v) including a control group; vi) article published in peer-reviewed journal; and vii) reporting sufficient data (or authors provided data upon request) for calculating effect sizes (i.e. means, standard deviation and sample sizes by condition).
[bookmark: _Toc515305212]Screening
Database searches returned 9563 articles. An additional 102 records were found through ancestry (n=20) and email alerts (n=82). After removing duplicates (n=5208), 4457 articles were screened for relevance (i.e., by looking at titles and abstracts) and a further 4314 were excluded. One-hundred and forty-three full-text articles were assessed for eligibility using the inclusion criteria. Of these, 6 studies did not use an adult sample; 10 studies did not use an intervention aimed at reducing disgust; 39 studies did not include/report a measure of disgust; 3 studies were not empirical studies published in peer-reviewed journals; 28 studies did not include a control group; 36 studies only included between-group comparisons at post (no baseline measurement of disgust reported); and 5 studies did not report (or provide) sufficient data for calculation of effect sizes. Therefore, these 127 papers were excluded. Sixteen papers met inclusion criteria for this review. Figure 1 shows the search strategy in this review using a PRISMA diagram (Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group, 2009).
[bookmark: _Toc515305213]Data extraction and assessment of quality
	The following study characteristics were extracted from articles: authors, year of publication, type of study (randomised controlled trial/cohort), participant characteristics (i.e., sample size, age, gender, number of dropouts – where available), country of recruitment, intervention type, type of control group, measures used to assess change in disgust (and follow-up period), and main findings related to changes in disgust responses. Means and standard deviations of each condition (pre- and post-assessment) from each eligible study were extracted for inclusion in the meta-analysis.
	The quality of articles was appraised to gain insight into strengths and weaknesses of the literature being evaluated. Given the paucity of research into interventions to modulate disgust, quality indicators were not considered in decisions to exclude articles. An adapted version of the Downs and Black (1998) quality rating checklist (Appendix A) was used to appraise findings. This was chosen as it allows the appraisal and comparison of randomised controlled trials (RCT) and cohort studies. Item 13 (“Were the staff, places, and facilities where the patients were treated, representative of the treatment the majority of patients receive?”) was removed as it was not applicable to most articles assessed. 
As per other studies (e.g., Hooper, Jutai, Strong, & Russell-Minda, 2008), the scoring categories of item 27 (“Did the study have sufficient power to detect a clinically important effect where the probability value for a difference being due to chance is less than 5%?”) were reduced to a binary system (yes-1 point; no-0 points); a point was awarded if the study reported a sample size calculation and achieved sufficient power. From the resulting 26 questions, studies’ total scores could range between zero and 27. Like other authors, (Hooper et al., 2008; Samoocha, Bruinvels, Elbers, Anema, & van der Beek, 2010) we defined quality categories and ranges adjusting for alterations made to the checklist: poor (0-13); fair (14-18); good (19-24); excellent (25-27). A third of studies (5 studies) were randomly selected and rated by a peer researcher to assess inter-rater reliability. This was calculated using the intraclass correlation co-efficient (ICC; Bartko, 1966; Fisher, 1958; Koo & Li, 2016) using an online R software package (MAVIS: Meta-Analysis via Shiny, version 1.1.3; Hamilton, Aydin, & Mizumoto, 2016). 
[bookmark: _Toc515305214]Meta-analytic strategy
	As recommended by Morris and DeShon (2002), an independent-groups pretest–posttest design was used to calculate effect sizes (Cohen’s d) by extracting pre-test and post-test means and standard deviations (SD) for each condition. These were calculated using an online calculator (Lenhard & Lenhard, 2016). Authors were contacted for information, when these were not available in publications. Where more than one follow-up point was measured, we considered the longest follow-up time point (Higgins & Green, 2011). Cohen’s convention indicates that small, medium, and large effects are d = 0.2, d = 05, and d = 0.8 respectively (Cohen, 1988). Meta-analysis was conducted using an online R software package (MAVIS, version 1.1.3; Hamilton et al., 2016). A random effects model was chosen as recommended by Hunter and Schmidt (2000). This assumes effect sizes will differ from the population by sampling error plus random variability among the studies and reduces the risk of type I errors. In line with convention, the threshold for statistical significance was an alpha value < .05 (Borenstein, Hedges, Higgins, & Rothenstein, 2009). We present 95% confidence intervals of the effect size. 
The dependent variable analysed was disgust. Where several measures of disgust were available (self-report and physiological), to increase homogeneity of findings the most common measure of disgust across studies was chosen (self-report). Where the authors tested two active interventions against a shared control group, an effect size was calculated for each by dividing the N of the control group approximately evenly into two (to avoid duplicate counting of the control group), and both interventions were separately included in the meta-analysis (Higgins & Green, 2011). As a result, the number of effect sizes included in the meta-analysis was k=20. Where disgust was rated more than once (e.g. Cougle and colleagues, 2016, measured disgust during a toilet task and during a spider behavioural approach task; BAT), we selected the measurement with a higher mean at baseline (i.e. the most disgusting stimulus). A negative effect size (i.e. reduction) represents a positive effect of the intervention in reducing disgust. Means were checked and standardised to ensure effect sizes reflected improvement in the same direction. 

[bookmark: _Hlk515113990][image: ]

Figure 1. PRISMA diagram displaying the flow of papers through the review.
Given the variety of interventions and control groups available, high heterogeneity was expected, so we a priori agreed to conduct subgroup moderator analyses (Borenstein et al., 2009). We made a priori decisions to explore type of intervention, type of control group, and type of sample as moderators of the weighted effect. We were interested in whether different interventions/manipulations would have differential impacts on effect sizes. Control group was used as a moderator, as different control groups used were expected to influence the magnitude of effects (Mohr et al., 2009). We expected studies using passive (no-treatment) control conditions (e.g. waitlist) or control conditions involving some activity but not a psychosocial treatment (e.g. reading a magazine) to have differential effects on disgust reductions to studies using control conditions undergoing active treatment. Finally, previous studies have found the type of sample used (clinical/analogue versus non-clinical) moderated the effect size (e.g. Aldao, Nolen-Hoeksema, & Schweizer, 2010). Similarly to Aldao and colleagues (2010) we expected to find differential effects between people with clinical levels of psychopathology and those with non-clinical levels. This is due to the likelihood that non-clinical samples are more likely to display lower levels of psychopathology potentially causing floor effects (Lewis-Beck, Bryman & Futing Liao, 2004). 
[bookmark: _Toc515305215]Statistical heterogeneity 
To assess heterogeneity, we consulted the Q and I2 statistics (Higgins & Thompson, 2002). A significant Q value indicates effects are more heterogeneous than can be accounted for by sampling error. The proportion of total variance due to between-study variance rather than sampling error is indicated by I2. Higgins, Thompson, Deeks, and Altman (2003) suggest the following interpretation of I2 values: 25 % = “low”, 50% = “moderate”, and 75% = “high”. 
Reporting bias
Between-study publication bias was assessed by calculating a funnel plot providing an illustration of the relationship between the standard error of reported studies and their effect sizes (Light & Pillemer, 1984). Reporting bias is indicated by asymmetrical distribution of individual effects about the mean effect size, through visual inspection (Field & Gillett, 2010). Egger’s regression method was calculated and reported as inferences on the presence of bias should not be based on visual inspection of funnel plots alone (Egger, Smith, Schneider, & Minder, 1997; Sterne et al., 2011). We also interpreted the fail-safe N using the Rosenthal approach (Rosenthal, 1978). This provides a measure of the necessary number of studies with a null finding to overturn the statistical significance of findings (Oswald & Plonsky, 2010).
[bookmark: _Toc515305216]Results
Sixteen studies (n =16), with a total of N = 1004 participants, were included in this review (see study details in Table 1). Data to calculate effect sizes was requested by email from the authors of five other studies. Two were unable to provide data, and three did not respond. These studies were therefore excluded. Findings pertaining to quality appraisal, study characteristics, and the meta-analysis are outlined below.
[bookmark: _Toc515305217]Quality appraisal
Quality ratings for each study are presented in Appendix B. Interrater reliability was found to be good, ICC = 0.86, 95% CI [0.28, 0.98], F (4,5) = 13.2, p = .007. Disagreements in ratings were discussed until a consensus was agreed. Checklist items causing disagreements were reviewed in all studies, following agreement on the criteria needed for points to be awarded. Most studies (n = 10) included were found to be of fair quality, five were found to be good quality and one was deemed poor quality (Table 1). Reporting was a strength in most studies included. All studies reported hypotheses and characteristics of outcome measures. Most studies described inclusion and exclusion criteria. All studies provided detailed descriptions of the interventions used.  Most studies identified at least some of the main confounding variables. All studies reported findings in sufficient detail, including random variability estimates. Only five studies reported obtaining ethical approval. Only half the studies reported the characteristics of patients lost to follow-up. All but two studies reported exact probability values (exceptions were Hirai, Cochran, Meyer, Butcher, Vernon, & Meadows, 2008; van den Hout, Engelhard, Toffolo, & Van Uijen, 2011)
External validity was overall poor, with only six studies providing evidence that their sample was representative of the population of interest (e.g. participants hitting clinical thresholds in clinical interviews or reliable screening measures), and only one study providing validation that the distribution of confounding variables was the same in the study sample and the source population (Olatunji, Berg, Cox, & Billingsley, 2017). 
Regarding internal validity (bias) indicators, while most studies did not blind participants or those measuring outcomes, compliance with intervention, outcome measurement, and statistical analyses were overall strengths of these publications. Four studies reported analyses which were not clearly indicated from the outset. All but two studies had similar follow-up lengths for controls and intervention participants or adjusted for differences in analyses (exceptions were Randler, Wust-Ackermann, & Demirhan, 2016; Randler, Wust-Ackermann, im Kampe, Meyer-Ahrens, Tempel, & Vollmer, 2015). All studies included appropriate statistical analyses, and all but two studies provided evidence that compliance with interventions was reliable (Randler et al., 2015; 2016). All studies used reliable and valid measures. As for selection bias, most studies (thirteen) randomised participants into conditions or provided evidence that participants in different groups were selected from the same population, but no studies provided evidence these were recruited over the same period. Most randomisation methods were not described, and no studies showed evidence of hiding randomisation allocation. Over half the studies showed evidence of adjusting for confounders in analyses. However, only seven studies accounted for losses of participants to follow-up. Only one study reported a power calculation and achieving power (Borg, Bosman, Engelhard, Olatunji, & de Jong, 2016)
[bookmark: _Toc515305218]Study characteristics
Study characteristics are provided in table 1. Seven studies were conducted in the United States of America, one in Canada, one in Austria, two in Germany, five in the Netherlands. Four were cohort studies, while 12 were RCTs. 
[bookmark: _Toc515305219]Participants
Studies included had an overall sample size of N = 1004 participants. The majority included samples from the general population (12 used samples of undergraduate students, one used a community sample of experienced meditators; and two used a mix of community and undergraduate participants). Of these general populations studies, three included analogue samples of participants who reported or were found to have high (clinical or subclinical) levels of psychopathology (two had participants with blood-injection-injury phobias, one had participants with spider phobia). Finally, two studies used clinical samples (participants with spider phobia).  Most studies had small samples, and reported dropouts were low (n = 21). Most participants were female. 

[bookmark: _Toc515305220]Interventions
There was some variety in types of interventions featured. Four tested exposure and response prevention treatment conditions. Nine explored the benefits of adding additional components to exposure and response prevention treatment: Exposure with counterconditioning (n = 1); exposure with disgust-targeting components in psychoeducation (n = 1); exposure with disgust activation (n = 2); and exposure with safety behaviours (n = 5). Four tested the effectiveness of adding additional components to an extinction paradigm: extinction with behavioural approach task before extinction (n = 2); extinction preceded by a video displaying safety information about the conditioned stimulus (n = 1); extinction with cognitive reappraisal (n = 1). One study tested the impact of an intensive meditation retreat; one used humour clips; and one used expressive writing about worries about an upcoming dissection of a fish. 
[bookmark: _Toc515305221]Control groups
Among the twenty comparators used in the effects studied, two were passive control groups (e.g. waitlist control); seven were active conditions without psychosocial interventions (e.g. reading); and eleven were active treatments (other psychosocial interventions). These included: extinction paradigms only (all compared to treatment conditions using extinction with additional components; n = 4); and exposure with response prevention (n = 7; all compared to treatment conditions using exposure with additional components).
[bookmark: _Toc515305222]Measures and follow-up 
All studies used a self-report measure of disgust. Five of these were visual analogue scales (VAS; most often scored from 0-100) with higher levels indicating higher disgust, or other state measures of disgust rated on Likert scales (ranging from 5 to 100 points; n = 5). Five studies used validated disgust measures: one used the disgust item in the Empirical Valence Scale (EVS; Lishner, Cooter, & Zald, 2008), one study used a 30-item Disgust Emotion Scale (Walls & Kleinknecht, 1996); one study used the disgust questionnaire (de Jong, Andrea, & Muris, 1997); one study used the disgust item in the Modified version of the Differential Emotions Scale (MDES; Sawchuk, Lohr, Lee, & Tolin 1999). Two studies used the Specific (trout) state disgust scale (Randler et al., 2015). 
Length of follow-up ranged from same day to one-year with most (n = 13) being under a month. Four studies measured outcomes on the same day, one after 24-hours, four after one week, one after two weeks, three after three weeks, two after three months and one after one year. 
[bookmark: _Toc515305223]Changes in disgust 
Of four studies using Exposure with Response Prevention as the main treatment condition, three reported significant reductions in disgust compared to ‘passive’ or ‘active – no treatment’ control. While two of these effects were large (Leutgeb et al. 2009; van Uijen et al., 2017b), one was small (van den Hout et al., 2011b). One study reported no such differences between conditions, although there was a reduction in disgust over time which had a small effect size (Cougle, Summers, Harvey, Dillon, & Allan, 2016). Three of these four studies used samples with clinically elevated levels of psychopathology and one used a non-clinical sample (van den Hout et al., 2011b). Three of these effects were from fair quality studies and one was from a good quality study (van Uijen et al., 2017). 
Of the comparisons of Exposure and Response Prevention treatment with additional components to ‘active treatment’ control (Exposure and Response Prevention or Exposure and Response Prevention with neutral activation, n = 7), or ‘active, non-treatment’ control (n = 2) groups, six of the former (de Jong et al., 2000; Goetz et al., 2015a; Goetz et al., 2015b; Hirai et al., 2008; Olatunji et al., 2009; Olatunji et al., 2012) found significant reductions in disgust with no differences between groups (three effects close to zero and four small effects) and one found a small effect in favour of the control group (Rachman et al., 2011). Of the latter (exposure with additional components vs ‘active, non-treatment’ control), both were found to have higher reductions in disgust than non-treatment controls, with large effects (van den Hout et al., 2011a; van Uijen et al. 2017a). Five of these effects came from fair quality studies (de Jong et al., 2000; Goetz et al., 2015a; Goetz et al., 2015b; Rachman et al., 2011; van den Hout et al., 2011), and four from good quality studies (Hirai et al., 2008; Olatunji et al.; 2009; Olatunji et al., 2012; van Uijen et al., 2017a). Five of these effects came from studies using clinical or analogue sample, four came from studies of non-clinical samples. 
Of the extinction paradigms with additional components (all compared to ‘extinction only’ control conditions), two found reductions in disgust across conditions with no significant differences between groups immediately after extinction (close to zero effects; Borg et al. 2016; Bosman et al., 2016b). One reported differences between conditions at 1-week follow-up (Bosman et al., 2016a; BAT post acquisition participants had significantly lower disgust ratings than controls) but this effect was close to zero. These three studies used non-clinical samples. One study using an analogue sample, found those in a cognitive reappraisal condition further benefitted from extinction than those who underwent extinction only and showed a large effect size (Olatunji et al., 2017).
A good quality study comparing an intensive meditation retreat to a waitlist control group found no group differences in disgust at post-assessment and displayed a small effect in favour of the control group (Rosenberg et al., 2015). A poor-quality study using humour clips against neutral clips reported greater reduction in disgust in the treatment group but this effect was close to zero (Randler et al., 2016). A fair quality study of expressive writing about a coming dissection reported higher disgust in the treatment condition but this effect was also close to zero. These three studies used non-clinical samples.  
	[bookmark: _Hlk513227634]Table 1. 
Characteristics and effect sizes of the reviewed studies

	Authors (year)
	Country
	Study  type
	Participant characteristics
(Dropout)
	Intervention(s)
	Type of control
	n 
(E/(E)/C)
	Disgust measure/
(FU)
	Main findings
	Quality
	Effect size(s) d

	Borg, Bosman, Engelhard, Olatunji, & de Jong (2016) 
	NL
	Cohort
	Undergraduates
n = 66 female; Mage = 19.41,             SD = 1.72 
(None reported)
	Extinction with additional safety information (BAT before extinction)

	Active treatment (BAT post extinction)
	33/33
	Self-report
VAS 0-100
 (same day FU)
	Disgust responses declined in both conditions with no statistically significant differences between conditions
	17 - fair
	 -0.10

	Bosman, Borg, & de Jong (2016)
	NL
	Cohort
	Undergraduates 
n = 133; Mage = 20.1, SD = 2.8
(Nine of initial 142 excluded)
	Extinction with additional safety information
Two conditions:
T1) BAT before extinction
T2) Video displaying safety information before extinction
	Active treatment (Extinction only)
	33/33/35
	Self-report
VAS 0-100
(1-week FU)
	Overall declines of disgust from acquisition to extinction with no effect of group. At follow-up, BAT group participants significantly rated the CS+ as less disgusting than controls. 
	17 - fair
	a) T1 vs Control
-0.07
b) T2 vs control
0.07

	Cougle, Summers, Harvey, Dillon, & Allan (2016)
	USA
	RCT
	Undergraduates (problematic fear of spiders)
n = 34, all females; Mage = 19.12 years, SD = 2.1
(Dropout: exposure n = 3, control       n = 4)
	Exposure

	Active- not intervention (Waitlist – read in a quiet room)
	14/13
	Self-report
VAS 0-10
 (1-week FU)
	Disgust in reduction over time in both groups. No effect of condition on reductions in disgust.
	18 - fair
	-0.29

	de Jong, Vorage, & van den Hout (2000)
	NL
	RCT
	Clinical (Spider phobia) 
n = 34 women; Mage = 30, SD = 8.2
(Dropout n = 10)
	Exposure with counterconditioning condition (CC)

	Active treatment (Exposure only)
	18/16
	Self-report -Disgust questionnaire-spider
(1-year FU)
	Both treatment conditions reduced the disgusting properties of spiders. No effect of condition.
	18 – fair
	-0.04

	Goetz & Lee (2015)
	USA
	RCT
	Undergraduates 
n = 67, 71.6% female, Mage = 23.27 years, SD = 7.30
(None reported)
	Exposure with safety behaviours (15 trials) 
Two conditions
-Exposure with Restorative SB (RSB)  
-Exposure with preventive SB (PSB)
	Active treatment (Exposure only)
	20/20/25
	Self-report
VAS 0-100
(same day FU)
	No group differences in disgust. RSB had greater and more rapid decreases in disgust in earlier trials. Disgust reduction slowed in later trials compared to the other groups. 
	15 – fair
	a) E+RSB vs ERP
-0.34
b) E+PSB vs ERP
d = 0.22

	Hirai, Cochran, Meyer, Butcher, Vernon, & Meadows (2008)
	USA
	RCT
	Students and general population (clinical and subclinical BII phobia)
n = 38 (26 students, 12 community); 
-Fear only condition, n = 19 (18 females, 1 male), Mage=21.9, SD = 6.30; 
-Fear-disgust, n = 19 (13 females, 6 males); Mage = 20.8 years, SD = 3.28.
(Dropout n = 4)
	Exposure with disgust-targeting components in psychoeducation 
	Active treatment (Fear-only psychoeducation and in vivo exposure)
	18/16
	Self-report
Disgust Emotion Scale 
30 items, 0-4 
(1-week FU)

	Time effects were significant on both fear and disgust. No effect of condition
	19 – good
	-0.23

	Leutgeb, Schafer, Schienle (2009)
	AUS
	RCT
	Clinical (Spider Phobia)
n = 45 females; Treatment group (TG), Mage=26.0, SD=6.6; 
Waitlist group (WG), Mage=28.8, SD=10.7


	Single group session of exposure with response prevention for phobias (Öst, 1989, 1996)
	Passive (Waitlist control)
	22/23
	Self-report
Disgust 1-9
(1-week FU)
	TG participants showed a significant reduction in experienced disgust.
	18 – fair
	-0.90

	[bookmark: _Hlk513793864]Olatunji, Berg, Cox, & Billingsley (2017)
	USA
	RCT
	Undergraduates (at risk for contamination-based OCD)
n = 57; Experimental group, Mage = 18.65, SD = 0.79, 71.4% female; 
Control, Mage=19.07, SD=1.01, 81.5% female 
	Extinction with cognitive reappraisal
	Active treatment
(Extinction with card sorting task)
	27/28
	Self-report-VAS 0-100
(24-hour FU)
	Cognitive reappraisal participants further benefited from extinction
	18 – fair
	-1.11

	Olatunji, Wolitzky-Taylor, Ciesielski, Armstrong, Etzel, & David (2009)
	USA
	RCT
	Undergraduates (spider fearful)
n =46; Mage=18.86 years, SD=0.91; 
62.2% female.
	Exposure with disgust activation (viewing vomit images)  
	Active treatment
(Exposure with neutral activation condition – view inanimate objects)
	46/23
	Self-report-
Empirical Valence Scale Disgust– 0-100
(3-month FU)
	Exposure led to significant declines in disgust with no differences between the conditions. 

	19 – good
	0.08

	Olatunji, Ciesielski, Wolitzky-Taylor, Wentworth, & Viar (2012)
	USA
	RCT
	Undergraduates (BII phobia)
n =44, Mage = 18.93, SD = 0.97; 
80% female
	Exposure with disgust activation (vomit video)
	Active treatment
(Exposure with neutral activation condition –waterfall video)
	22/22
	Self-report
Modified version of the Differential Emotions Scale Disgust 0-8
(same day FU)
	Fear and disgust was significantly reduced in both groups. No significant differences between groups.
	19 – good
	0.17

	Rachman, Shafran, Radomsky, & Zysk (2011)
	CAN
	RCT
	Undergraduates, n =80
 
ESB group, 28 females, Mage = 20.52, SD = 3.12 
ERP group, n = 32 females, Mage = 20.63, SD = 3.30
	Exposure with Safety Behaviour (ESB)
	Active treatment 
(Exposure only)
	40/40
	Self-report Disgust 0-100
(2-week FU)
	Significant reductions in disgust in both conditions.

	16 – fair
	0.40

	[bookmark: _Hlk513793964]Randler, Wust-Ackermann, & Demirhan, (2016)
	GER
	Cohort
	Undergraduates 
n = 114 students (83 females, 24 males, 7 not specified).
	Watching humor clips about fish
	Active – not intervention
(Watching video about life history of fish species)

	49/65
	Self-report
Specific (trout) state disgust scale
(same-day FU)
	Experimental group had reduced disgust compared to control
	14 – fair
	-0.19

	Randler and colleagues (2015)
	GER
	RCT
	Undergraduates 
n = 100 (86 females, seven males, seven sex unspecified).
	Expressive writing about dissection
	Active – not intervention
(Expressive writing about behavioural experiments with mice)
	50/50
	Self-report
Specific (trout) state disgust scale
(3-week FU)
	Writing about worries about the dissection led to higher disgust scores compared to writing about mice.
	10 – poor
	0.06

	Rosenberg and colleagues (2015)
	USA
	Cohort
	Community (experienced meditators)
n = 60 (32 women), Mage = 48
	Intensive meditation retreat
	Passive 
(Waitlist control)
	30/30
	Self-report
Disgust 0-8
(3-month FU)
	The post-intervention video was rated as more disgusting than the baseline video. No group differences in self-reported disgust between groups.
	19 – good
	0.43

	van den Hout, Engelhard, Toffolo, & Van Uijen (2011)
	NL
	RCT
	Undergraduates
n = 44, 36 females, Mage = 24.0, SD = 2.56.
	Two conditions
ESB
ERP
	Active – not intervention
(Reading)
	14/15/15
	Self-report
Disgust - 0-100
(3-week FU)
	Both interventions decreased disgust relative to control. There was a trend for ESB to outperform ERP on disgust.
	15 – fair 
	a) ESB vs control
-0.77
b) ERP vs control
-0.21

	van Uijen,van den Hout, Klein Schiphorst, Knol, & Engelhard (2017).
	NL
	RCT
	Undergraduates (high contamination fear on Padua inventory)
n = 66 participants, 13 men Mage = 21.68, SD = 2.95.
	Two conditions
ESB
ERP
	Active – not intervention
(Reading)
	22/23/22
	Self-report
Disgust - 0-100
(3-week FU)
	Disgust decreased. Compared to control decreases were larger for the ERP and ESB. ERP and ESB did not differ. 
	19 – good
	a) ESB vs control
-2.79
ERP vs control
-2.06

	Note: AUS = Austria; CAN = Canada; GER = Germany; NL = Netherlands; USA = United States of America; VAS= Visual Analogue Scale; RCT= Randomised Controlled Trial; SB= Safety Behaviours; ESB= Exposure with Safety Behaviours; ERP= Exposure with Response Prevention; FU= Follow-up period; BII= Blood-injection-injury.




[bookmark: _Toc515305224]Meta-analysis
	A meta-analysis with a random effects model of twenty effect sizes from 16 studies was conducted in MAVIS (version 1.1.3; Hamilton et al., 2016). Effect sizes ranged from d = -2.79 to d = 0.43. We found a significant and small sample-weighted effect size estimate in favour of treatment conditions against a comparator (d = -0.33; CI95 -0.64, -0.01), (z = -2.041, p = .041). As expected, findings were indicative of significant heterogeneity, with substantial between-study inconsistency being found, Q(20) = 80.25, p < .001, I2 = 82.13%, T2 = 0.403. The corresponding forest plot can be found in figure 2.

[image: ]
Figure 2. Forest plot, effect sizes, sample size, confidence intervals and weighting of studies.

[bookmark: _Toc515305225]Reporting Bias
	The funnel plot of effect sizes is presented in figure 3. Visual inspection of indicates obvious asymmetry of the distribution around the pooled mean effect size, with five studies falling outside the area of the funnel (Sterne et al., 2011). The Egger regression method (Egger et al., 1997) indicated the presence of significant reporting bias, t(18) = -2.8449, p = 0.011.  The fail-safe N using the Rosenthal approach (Rosenthal, 1978), indicated 95 non-significant studies with a null finding would be necessary to overturn the statistical significance of findings (Oswald & Plonsky, 2010). Findings should be interpreted with caution, given the high likelihood of publication bias. 
[image: ]
Figure 3. Funnel plot of effect sizes 
[bookmark: _Toc515305226]Moderators of the effect of interventions on disgust
The impact of three moderators (intervention type, control group type, sample type) on change in disgust were explored (see Table 2). 
Intervention type. Interventions were grouped into four main categories: ‘exposure with response prevention only’ (4 effects), ‘exposure with additional components’ (9 effects), ‘extinction with additional components’ (4 effects); and an ‘other’ category encompassing the three remaining interventions (expressive reading, watching humour clips; and meditation training) which could not be otherwise grouped. The exposure with response prevention group displayed a large pooled effect size (d= -0.85; z(4) = -2.59, p = .01). Exposure with additional components and extinction with additional components had small pooled effect sizes (respectively d = 0.26 and d = -0.30) and these were not found to be statistically significant (respectively z(9) = 1.23, p = .22; and z(4) =-1.01, p =.31). The ‘other’ subgroup did not have a significant pooled effect, d = 0.09, z(3) = 0.27, p = .78. 
Inspection of between-groups heterogeneity test did not indicate a significant difference between sub-groups (Qbet = 4.26, df = 3, p = .24), suggesting these subgroups do not significantly explain the variance in the weighted effect size. As can be inspected in Table 2, there is a high degree of overlap in the confidence intervals of subgroups. 
Control group type. Effects were grouped according to type of control group used: ‘active treatment’ (11 effects); ‘active – not intervention conditions’ (7 effects); and ‘passive conditions’ (2 effects). The ‘Active – not intervention’ control subgroup had a significant medium pooled effect size, d = -0.76; z(7) = -3.01, p =.003. The ‘active treatment’ control subgroup displayed a non-significant effect size, d = -0.081; z(11) = -0.43, p = .67. The ‘passive’ control subgroup has a small, non-significant pooled effect, d = -0.21; z(2)= -0.48, p = .63. 

	[bookmark: _Hlk515114028]Table 2. 
Number of studies, sample size, confidence intervals and effects of moderators on effect size

	Moderator
	Groups
	N
	k
	95% CI
	Effect size
	p 

	Intervention type 
	Exposure
	128
	4
	[-1.49, -0.21]
	-0.85
	.01*

	
	Exposure + 
	380
	9
	[-0.67, 0.15]
	-0.26
	.22

	
	Extinction + 
	222
	4
	[-0.88, 0.28]
	-0.30
	.31

	
	Other
	274
	3
	[-0.55, 0.73]
	0.09
	.78

	Control 
group
	Active treatment
	548
	11
	[-0.45, 0.29]
	-0.08
	.66

	
	Active – not intervention
	351
	7
	[-1.26, -0.27]
	-0.76
	.003*

	
	Passive
	105
	2
	[-1.08, 0.65]
	-0.21
	.63

	Sample type
	Clinical/subclinical levels
	374
	9
	[-1.07, -0.30]
	-0.68
	.0004*

	
	Non-clinical
	630
	11
	[-0.34, 0.32]
	-0.01
	.94

	Note:* p < .05 value; Exposure + = Exposure with additional components; Extinction + = Extinction with additional components.



Inspection of the between groups heterogeneity test did not indicate a significant difference between sub-groups, Qbet = 4.69, df = 2, p = .10, suggesting these subgroups do not significantly explain the variance in the weighted effect size. Indeed, the confidence intervals of all three conditions can be seen to overlap (Table 2).
Sample type. Studies were grouped into two subgroups: studies using ‘non-clinical samples’ (11 effects) and those using samples of people with clinical or subclinical levels of psychopathology (e.g. spider phobics, at risk of contamination OCD, etc.; 9 effects). The subgroup of studies using ‘clinical/subclinical’ samples displayed a significant medium pooled effect size, d = -0.68; z(9) = -3.52, p = .004. Studies of ‘non-clinical’ samples displayed a non-significant effect size, d = -0.081; z(11) = -0.43, p = .67. There was minimal overlap between the confidence intervals. 
Inspection of between groups heterogeneity test indicated a significant difference between sub-groups, Qbet = 6.86, df = 1, p = .009, suggesting mean effect sizes across groups differ by more than the sampling error (Lipsey & Wilson, 2001). 
[bookmark: _Toc515305227]Discussion
This is the first meta-analysis examining the effects of psychosocial interventions in reducing disgust levels. Sixteen studies using a controlled design and measuring change over time were included. Most were found to be of fair quality. Main methodological strengths in included studies were reporting, outcome measurement and statistical analysis, while main weaknesses were failure to complete power analyses, lack of external validity and potential selection bias. Most interventions involved extinction paradigms or exposure therapy, with many testing the optimisation of effectiveness by adding additional components (e.g. additional safety information about the conditioned stimuli, safety behaviours, cognitive reappraisal, etc.). There was heterogeneity in type of samples and control condition used across studies. 
This meta-analysis found a small weighted effect of psychosocial interventions against control conditions. Subgroup comparisons of studies using clinical/analogue samples versus studies using non-clinical samples indicated significant differences between conditions. The former subgroup of studies had a medium effect size in favour of interventions, while the latter displayed a close to zero effect. However, given methodological limitations within the studies, caution is warranted in interpreting findings. Specifically, the small number of studies, likelihood of publication bias, heterogeneity found within studies (e.g. samples, control groups, interventions) and subgroups, limit the inferences that can be made from the present meta-analysis’ findings. 
This meta-analysis provided support for the initial hypotheses that most interventions would be behavioural and only a modest effect size would be found. Findings, clinical implications, limitations and directions for future research are discussed below. 
[bookmark: _Toc515305228]	Effectiveness of interventions 	
This meta-analysis found a small effect size in favour of tested interventions. This seems to support literature indicating interventions aimed at reducing disgust have a modest impact, particularly in comparison with reductions in fear (Ludvik et al., 2015; Mason & Richardson, 2012).
The finding that type of sample was significantly associated with more favourable treatment outcomes, is in line with a review of the relationship between emotional regulation strategies and psychopathology by Aldao and colleagues (2010). They found origin of sample moderated the relationships found, whereby studies with clinical participants had a larger effect size. As clinical and analogue samples have higher baseline levels of the outcome of interest, it is expected they may present larger decreases when exposed to an intervention. 
While other subgroup comparisons were not statistically significant, qualitative analyses of articles included provided interesting information about the effectiveness of interventions included. Four comparisons of exposure and response prevention conditions against ‘active, non-intervention’ or ‘passive’ control conditions were indicative of some effectiveness of these interventions. Studies exploring the optimisation of extinction or exposure conditions using additional components, generally did not find support for favouring the optimised conditions in relation to control conditions. However, studies that compare interventions to alternative interventions are likely to show smaller effect sizes (Mohr et al., 2009). Given optimised extinction or exposure interventions were all compared to other active treatments, such as extinction or exposure with response prevention, rather than indicating a lack of effectiveness, the present findings indicate they are likely equally effective and would likely be superior if compared to non-treatment control conditions. This is encouraging for the continued study of optimised exposure therapy and extinction paradigms, in the search for more effective strategies to reduce disgust. 
The study by Olatunji and colleagues (2017) adding a cognitive reappraisal condition to an extinction paradigm was an exception to this rule. Authors found a large effect size favouring the optimisation of extinction to in comparison to a simple extinction paradigm. This is in line with reviews of emotional regulation strategies, finding associations of cognitive reappraisal with improved emotional regulation or decreased psychopathology (Aldao et al., 2010; Augustine & Hemenover, 2009; Webb et al., 2012). As suggested by Olatunji and colleagues (2017) cognitive reappraisal may function as US revaluation, supporting Ludvik and colleagues (2015) hypothesis that this evaluative conditioning strategy may be effective in reducing disgust. This is promising for the potential effectiveness of cognitive reappraisal as an adjunct to behavioural interventions in achieving further reductions in disgust levels.
Interestingly, five of the ‘exposure with additional components’ comparisons tested the use of safety behaviours as a way of optimising exposure therapy; all of these were at least equally effective to exposure and response prevention in reducing disgust. Safety behaviours have long been held as maintaining factors of anxiety disorders and discouraging clients from engaging in these is an essential component of CBT treatments of anxiety (Foa & Kozak, 1986; Salkovskis, 1999). However, emerging research has begun to question this process and has tested the potential effectiveness of safety behaviours in exposure therapy (e.g. Milosevic & Radomsky, 2008). Indeed, a meta-analysis of the use of safety-seeking behaviours in the treatment of fear and anxiety did not find compelling support for either the removal or use of safety behaviours in exposure therapy for fear and anxiety (Meulders, Van Daele, Volders, & Vlaeyen, 2016). The current review provides support for the potential relevance of continuing to test optimisations of exposure therapy with safety behaviours as an effective way to reduce disgust. Further practice-based evidence and empirical research in this area is needed to guide future treatment approaches. 
[bookmark: _Toc515305229]Limitations and directions for future research. 
This review found a relatively small number of studies testing the effectiveness of interventions in producing changes in disgust over time compared to control conditions, with small sample sizes and relatively short follow-ups. More high-quality studies testing the effectiveness of interventions in reducing disgust, using bigger samples (both clinical and non-clinical), and assessing change along longer follow-up periods are needed. 
The inclusion criteria were selected to ensure only high-quality research was included in the meta-analysis. Similar to the criticism made by Webb and colleagues (2012) to Augustine and Hemenover’s review (2009), this review only found one study of cognitive reappraisal and is likely to have missed many studies of other relevant emotional regulation strategies or psychological interventions which only compared groups at post-treatment. Further reviews including other study designs (e.g. between-groups only designs) may provide further evidence for the effectiveness of interventions for disgust. Disappointingly, five studies were excluded from this meta-analysis for not having sufficient data for the calculation of effect sizes. Increased transparency in future research, by presenting basic information such as means and standard deviations of different conditions in studies, is advisable to allow more meaningful appraisals of the evidence available, and inclusion in meta-analysis such as the present work. Additionally, a search of grey literature (dissertations and unpublished findings) was not conducted, contributing to the likelihood of bias (McAuley, Ba'Pham, Tugwell, & Moher, 2000). Indeed, our meta-analysis found evidence of publication bias which is an important limitation of this work and restricts the interpretation of findings.  
 A strength of the search strategy was having conducted a comprehensive search of four major databases as indicated by a large number of studies returned and screened. However, the selection and extraction of data for the meta-analysis was done by only one researcher. This may have introduced bias into the selection of information. Adding a second rater would have increased confidence in the validity and reliability of search and selection procedures (Sampson, McGowan, Cogo, Grimshaw, Moher, & Lefebvre, 2009). 
A strength of the meta-analytic strategy was controlling for baseline levels in the calculation of effect sizes between groups (Borenstein et al., 2009; Morris & DeShon, 1998). However, the meta-analysis displayed considerable heterogeneity in the overall pool of effects limiting the confidence in findings (Borenstein et al., 2009; Higgins & Green, 2011). The subgroup analyses defined did not fully explain the heterogeneity in findings. Other subgroup analyses may have accounted for the heterogeneity found. For example, given the varying lengths of follow-up in the studies included, length of follow-up may have been an important moderator of findings. However, this was not assessed as conducting multiple subgroup analyses is criticised due to increasing the risks for false positives (Burke, Sussman, Kent, & Hayward, 2015). Future reviews of this literature may benefit from controlling for the effect of this moderator. 
In addition to the problem of heterogeneity, given the small number of studies identified, power to detect significant results overall and in subgroup analyses may have been limited. Meta-analyses should be adequately powered to conduct and interpret subgroup analyses with confidence (Borenstein et al., 2009; Higgins & Green, 2011). Future meta-analyses of interventions to reduce disgust would benefit from either defining a narrower search (e.g. selecting a more homogenous group of interventions, like behavioural interventions), or including a wider variety of study designs in their criteria. This may allow for more studies of the same interventions to be included, increasing the power in subgroup analyses and potentially achieve more meaningful and conclusive findings (Borenstein et al., 2009; Higgins & Green, 2011). However, given the paucity of research in this area, we aimed to be as inclusive as possible, while selecting the best quality research. 
While this work benefitted from conducting a quality appraisal as recommended for systematic reviews and meta-analyses (Higgins & Green, 2011), the quality appraisal checklist used has been found to fail to identify potential risk of bias in a previous study (O’Connor et al., 2015). This was not a major limitation, as we did not plan to reject studies on the basis of quality. However, future reviews may benefit from using better quality appraisal tools.
[bookmark: _Toc515305230]Clinical Implications
Clinical literature on the modulation of disgust and the treatment of disgust-based conditions seems to be at its infancy and few good quality studies of interventions to reduce disgust are available. Findings from this review are suggestive that existing interventions have only a modest impact on disgust reductions. However, these results should be interpreted with limited confidence due to a small number of studies, high heterogeneity of data, and high risk of publication bias, quantitative and qualitative.
This review provided some evidence for the equal effectiveness of interventions using optimised exposure therapy and extinction paradigms and interventions using exposure/extinction only. Additionally, findings provide some support for disputing the status quo of safety behaviours as obstacles to effective exposure therapy. However, given the small pool of studies in this meta-analysis and the findings of a previous review of these strategies (Meulders et al., 2016), there is insufficient evidence to make a recommendation of their use in clinical practice.
The finding of a strong effect in favour of extinction with cognitive reappraisal in comparison to traditional extinction is encouraging for the potential effectiveness of this strategy as an adjunct to behavioural interventions in achieving further reductions in disgust levels. Clinicians using cognitive and behavioural interventions for conditions involving problematic disgust levels should routinely measure disgust as an outcome to increase practice-based evidence in this area. More research with clinical samples combining cognitive and behavioural approaches is needed to test their true potential in treating disgust-based conditions. 
In conclusion, clinicians working with conditions that involve problematic disgust responses should monitor changes in disgust, be aware of the limited effectiveness of existing interventions, and aim to develop and test innovative interventions that tackle these responses more effectively. 


[bookmark: _Toc515305231]Conclusions 
The main aim of this review was to identify and assess the effectiveness of existing interventions for the reduction of disgust. Additionally, the review explored whether different interventions, different control groups or different sample types, related to outcome effects. This was motivated by the increasing body of literature implicating disgust in psychopathology. This is the first meta-analysis of this kind. Findings are indicative that existing interventions that have measured disgust at baseline and post-test, in comparison to a control group have a small but significant effect on reductions in disgust. This meta-analysis was limited by a number of factors such as quantity, quality and heterogeneity of existing literature. More high quality RCTs with longer follow-up periods and larger samples are needed to explore potentially effective treatments for disgust. Additionally, reviews including a wider range of study designs are needed to provide more in-depth information about the existing body of literature around treatments for problematic levels of disgust. 
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Self-disgust in transgender individuals: An exploration of its antecedents and its impact on psychological distress, body investment and healthcare seeking


[bookmark: _Toc515305235]Abstract
Objectives. Self-disgust has been linked to psychological distress, self-harm and healthcare avoidance. Heightened self-disgust has been found in clinical conditions focused on the body. This study aimed to explore levels of self-disgust in transgender individuals, assessing its predictors, and estimating its impact on distress, body investment and healthcare seeking. The mediating role of self-disgust in the link between stigma, transgender congruence, transition and psychological distress, body investment and healthcare seeking was also investigated.
Methods. A longitudinal within-subjects design was used. Transgender individuals completed demographic questions and measures of transgender congruence, gender-related stigma, transition, self-disgust, psychological distress, likelihood of seeking healthcare, and body investment online at three time points.  
Results. One-hundred and fifty-five participants completed three online questionnaires. Hierarchical multiple regression analyses showed: transgender congruence predicted self-disgust and body investment two months later; only stigma predicted psychological distress and likelihood of seeking healthcare two months later; self-disgust did not predict psychological distress, likelihood of seeking healthcare, or body investment two months later. Mediation analyses showed self-disgust predicted psychological distress and body investment one month later. Self-disgust fully mediated the link between transgender congruence and body investment but did not mediate the links between stigma and other variables. Mann Whitney tests showed transgender individuals had higher self-disgust than cisgender individuals, even after transition. 
Conclusions. This study indicated self-disgust may be an important treatment target for transgender people with poor body investment or those seeking psychological support for feelings of incongruence between gender identity and physical appearance. Clinicians should be aware of the impact of stigma on health and mental health outcomes and make efforts to mitigate its effects. 
Practitioner points
· Self-disgust may be heightened in the transgender population in comparison to the cisgender population. 
· Self-disgust may be an important predictor of low body investment which has been linked to self-harm. 
· Self-disgust may be an important treatment target for transgender individuals seeking psychological services 
· Health services should be aware of the impact of stigma on transgender people’s psychological distress and use of health services. 
· Exploration of gender identity and transition should be facilitated for those individuals desiring it, to reduce psychological distress and self-disgust. 
· Limitations of this study included potential for selection bias, high attrition, short time lags between study points, and the use of an unvalidated measure of healthcare seeking. 
[bookmark: _Toc467792470]

[bookmark: _Toc515305236]Introduction
Disgust is a basic universal emotion (Ekman, 1992). Although it is believed to have evolved to protect the body from infectious disease (Curtis, Aunger, & Rabie, 2004; Rozin, Haidt, & McCauley, 2008; Rozin, Lowery, Imada, and Haidt; 1999), it is a normative reaction to a diverse range of stimuli that is moulded socioculturally (Simpson, Carter, Anthony, & Overton, 2006). Changes in disgust responses have been linked to several psychological conditions, including those focussed on the body (e.g. Mason & Richardson, 2012; Moncrieff-Boyd, Byrne, & Nunn, 2014). Disgust has also been found to be linked to avoiding seeking healthcare (McCambridge & Consedine, 2014; Reynolds, Consedine, Pizarro, & Bissett, 2013; Reynolds, McCambridge, Bissett, & Consedine, 2014). Recently, research has focused on self-disgust. This is defined as a schematic appraisal of the physical and/or behavioural self as a disgust object (Powell, Simpson, & Overton, 2015a). In a longitudinal study, Powell and colleagues (2013) found self-disgust predicted depressive symptoms six months later while controlling for baseline levels of depression, but not the reverse, suggesting a unidirectional predictive role for self-disgust on symptoms of depression. Self-disgust has been linked to non-suicidal self-injury (NSSI), self-harm urges, and suicide risk (Abdul-Hamid, Denman, & Dudas, 2014; Brake, Rojas, Badour, Dutton, & Feldner, 2017; Smith, Steele, Weitzman, Trueba, & Meuret, 2015). A study of people with different psychological difficulties (e.g. major depression, schizophrenia, borderline personality disorder) found all but individuals with spider phobia had heightened self-disgust in comparison to matched healthy controls (Ille et al., 2014). 
[bookmark: _Hlk514955632][bookmark: _Hlk513975384]Self-disgust has been linked with physical and mental health difficulties involving difficult experiences of the body. Studies of people with eating disorders report high levels of self-disgust (e.g. Espeset, Gulliksen, Nordbø, Skårderud & Holte 2012; Ille et al., 2014). People with body dysmorphic disorder (BDD) typically report high levels of disgust towards body parts perceived as a defect (Phillips, 2005). Jung and Steil (2012) suggest disgust towards one’s own body is an important component of fear of being contaminated in adult survivors of sexual abuse. Self-disgust has been found to be high in people with cancer compared to matched controls (Powell, Azlan, Simpson, Overton, 2016).
[bookmark: _Hlk514956343][bookmark: _Hlk514956329]Origins and elicitors of disgust are the subject of continued study, namely the evolutionary origin of disgust responses unrelated to pathogen avoidance, such as those involved in the sexual and moral domains (Tybur, Lieberman, Kurzban, & DeScioli, 2013). One issue of debate in the field of clinical psychology is whether viewing aspects of the self as not belonging to the self is essential to the experience of self-disgust. Moncrieff-Boyd and colleagues (2014) hypothesised the separation of self and non-self is central to disgust. They posit self/non-self discrimination is an adaptive mechanism which allows to reject/avoid potentially aversive external influences. Therefore, if a part of the self is seen as “other” it can induce self-directed disgust. They suggest in anorexia nervosa, when parts of the self are seen to violate desired metrics, they are seen as alien thus becoming a source of disgust. They posit these processes may play a role in other experiences involving negative experiences of the body such as BDD, and gender dysphoria (Moncrieff-Boyd et al., 2014). There have been no formal tests of this hypothesis.  
[bookmark: _Toc515305237]Gender identity and the incongruent body
‘Transgender’ is an umbrella term including different identities such as transsexual, non-binary, gender-variant, gender neutral, gender fluid, etc. (Currah, Minter, & Juang, 2006; Davidson, 2007; Winter et al., 2016). It refers to individuals whose sex assigned at birth is incongruent with their gender identity, or individuals who do not have a constant perception of their gender as binary (Winter et al., 2016). Of these, many change bodily features and their outward appearance to be congruent with their gender identity, undergoing a transition process (or gender affirmation; Reisner et al., 2016). This can involve a series of variable steps from transitioning socially, undergoing hormone replacement therapy, to permanent gender affirming surgical interventions done through gender identity services (Kozee, Tylka, & Bauerband, 2012; Winter et al., 2016). 
Prior to, throughout, and following the transition process, individuals may experience body dissatisfaction due to the incongruence between the actual body and the body which represents their gender identity (Jones, Haycraft, Murjan, & Arcelus, 2016; Winter et al., 2016). Levels of transgender congruence and body satisfaction have been linked to poor health outcomes such as eating disorders (Jones et al., 2016). Transgender congruence was found to be a better predictor of life satisfaction and lower psychopathology than number of steps taken to transition (Kozee et al. 2012). Levels of psychopathology in transgender people attending gender identity services have been found to be higher than those of cisgender people (Arcelus, Claes, Witcomb, Marshall, & Bouman, 2016; Bouman, Davey, Meyer, Witcomb & Arcelus, 2016; Davey, Bouman, Arcelus, & Meyer, 2014). Additionally, high rates of suicidality and self-harm have been found in transgender individuals (Bailey, Ellis, & McNeil, 2014; Clark et al., 2014; Clements-Nolle Marx, & Katz, 2006; Grossman & D’Augelli, 2007; Peterson, Matthews, Copps‐Smith & Conard, 2017). Although psychological distress tends to improve following transition (Dhejne, Van Vlerken, Heylens, & Arcelus, 2016), some individuals may remain dissatisfied (Lundstrom, Pauly, & Wålinder, 1984). 
Qualitative evidence suggests the relevance of exploring self-disgust in transgender individuals (Schrock, Reid, & Boyd, 2005). As hypothesised by Moncrieff-Boyd and colleagues (2014), it is possible, particularly before transition, the incongruence between transgender people’s bodies and their gender identity may put them at higher risk of developing self-directed disgust towards those parts of body seen as incongruent or not belonging to the self. 
[bookmark: _Toc515305238]Stigma and self-care in the transgender population
Transgender individuals are highly vulnerable to stigma, in the form of prejudice, violence and discrimination at many levels (Ellis, Bailey, & McNeil, 2016; Hendricks & Testa, 2012; Grant et al., 2011; Hughto, Reisner, & Pachankis, 2015). This multilevel stigmatisation is thought to be the main factor driving high rates of psychological distress in transgender individuals seeking treatment (British Psychological Society; BPS, 2012; Royal College of Psychiatrists; RCP, 2018). Stigma was found to predict negative psychological outcomes in studies of transgender individuals (Bockting, Miner, Swinburne Romine, Hamilton, & Coleman, 2013; Clements-Nolle, Marx & Katz, 2008; Grossmann & D’Augelli, 2007; Kelleher, 2009; Perez-Brumer, Hatzenbuehler, Oldenburg, & Bockting, 2015). A major source of stigma are health services, that often are poorly equipped to deal with the needs of transgender individuals and can even refuse care (Poteat, German, & Kerrigan, 2013; Reisner et al., 2015; Taylor & Bryson, 2016; Winter et al., 2016). Transgender individuals have been found to avoid different social situations, including healthcare services due to fear of being stigmatised (Bauer et al., 2014; Cruz, 2014; Ellis, McNeil, & Bailey, 2014; Reisner et al., 2015; Smalley, Warren, & Barefoot, 2016). This is likely to be problematic for transgender people’s physical and mental health. Indeed, low investment in one’s body (including taking care of oneself when ill or injured) has been found to predict self-injury in transgender individuals (dickey, Reisner, & Juntunen, 2015). 
[bookmark: _Toc515305239]Summary
Given levels of psychological distress found in the transgender population, and the link between self-disgust and negative mental health outcomes, self-disgust may be elevated in this population and predict higher distress levels. As disgust has been found to be linked to avoiding seeking healthcare, and healthcare avoidance has been found to be high in the transgender population, it is possible self-disgust predicts avoidance of healthcare and lower body investment in this population. Finally, given Moncrieff-Boyd and colleagues (2014)’s hypothesised link between self/non-self discrimination and self-disgust, the author was interested in whether there would be a role of transition and feelings of transgender congruence on self-disgust. 
[bookmark: _Toc467792474][bookmark: _Toc515305240]Aims and hypotheses
1) We were interested in whether steps taken to transition, gender-related stigma (stigma) and transgender congruence predicted self-disgust in this population. It was hypothesised having taken less transition steps, stronger feelings of gender incongruence and higher levels of stigma at baseline would predict higher self-disgust two months later (Hypothesis 1; H1). 
2) The main aim of this study was to estimate the impact of trait self-disgust on transgender individuals’ psychological distress, controlling for steps taken to transition, stigma, transgender congruence, and baseline psychological distress. It was hypothesised higher trait self-disgust levels at baseline would predict higher levels of psychological distress two months later, when controlling for other predictors (H2). 
3) To estimate the effect of self-disgust on behavioural outcomes, namely healthcare avoidance and body investment, controlling for steps taken to transition, stigma and transgender congruence. It was hypothesised higher trait self-disgust at baseline would predict: 1) higher healthcare avoidance (H3); 2) lower body investment two months later (H4).
4) To explore whether self-disgust at time 2 mediated the link between predictors at time 1 (transgender congruence, steps taken to transition, stigma) and outcomes at time 3 while controlling for baseline levels of the outcomes. It was hypothesised self-disgust would mediate the links between: 1) predictors and psychological distress (H5), 2) predictors and likelihood of seeking healthcare (H6); 3) predictors and body investment (H7). 
5) To compare levels of self-disgust in the transgender and cisgender community. It was hypothesised self-disgust would be higher in the transgender than the cisgender population, even for those individuals who had completed a transition process (H8). 
[bookmark: _Toc467792475][bookmark: _Toc515305241]Methods
[bookmark: _Toc467792476][bookmark: _Toc515305242]Design
This study used a longitudinal within-subjects design. Purposive sampling over a large geographical area was used. Data were collected through online surveys at three time points separated by one calendar month. These time lags were chosen to control for confounding effects of participants moving considerably further in their transition process since baseline. Data collection for Time 1 (T1) surveys began in May 2017 and ended in January 2017. Time 2 (T2) data collection began a month after participants completed T1 (June 2017 to February 2018). Time 3 (T3) data collection began one month after participants completed T2 (July 2017 to March 2018). 


[bookmark: _Toc467792478][bookmark: _Toc515305243]Sample Size
An a priori power analysis for the main hypothesis (H2) was conducted using G*Power 3.1 (Faul et al., 2007). Based on data published in Powell et al. (2013), partial R2 (R2 change) effect size for self-disgust predicting depressive symptoms six months later (when controlling for prior depressive symptoms) was .053. With an alpha = 0.05, N=143 (at T3) was necessary to detect a significant effect at 80% power. 
[bookmark: _Toc467792477][bookmark: _Toc515305244]Participants
Inclusion criteria were: 
1) Self-identifying under the umbrella term “transgender”
2) Being over 18 years old;
3) Residing in Australia (AUS), Canada (CAN), Republic of Ireland (Ireland), New Zealand (NZ), United Kingdom (UK), and United States of America (USA);
4) Being able to read and write in English. 
[bookmark: _Toc467792479][bookmark: _Toc515305245]Recruitment
To recruit a community sample of transgender individuals, Google was searched for names and email addresses of Lesbian, Gay, Bisexual, Transgender, Queer and other (LGBTQ+) groups associations, and University societies. A resulting 820 LGBTQ+ groups and associations of the six aforementioned countries were contacted (appendix A) and asked to disseminate the study invitation via email lists or social media. Groups were asked to disseminate an invitation to participate (appendix B).

[bookmark: _Toc467792480][bookmark: _Toc515305246]Procedure
Interested participants accessed T1 study pack through the Qualtrics link in the invitation. This contained an information sheet (appendix C), a consent form (appendix D), a demographics form (appendix E), a questionnaire pack (appendix F) and a debriefing statement (appendix G). After reading the information sheet, participants were asked to confirm they fit inclusion criteria and consent to take part. They were invited to create an ID code. After this, participants completed the demographics form and T1 questionnaire pack. Questionnaire order was randomised to control for priming/ordering effects of specific questionnaires. A debriefing statement was presented with the researcher’s contacts, listening services, and a procedure for making complaints. Participants were asked to provide their email to be contacted a month later.
A month after baseline, participants were emailed and invited to complete T2 questionnaire (appendix H). This was done automatically using email triggers on Qualtrics. T2 questionnaire pack contained T2 information sheet (appendix I), T2 consent form (appendix J), T2 demographics form (appendix K), T2 questionnaire pack (appendix L) and T2 debriefing statement (appendix M). The procedure was the same as in T1. At T3, another email invitation was sent (Appendix N). An email reminder (Appendix O) was sent to all participants who consented to being emailed at T3 to ensure the necessary sample size was achieved. Participants accessed T3 Information sheet (Appendix P), T3 consent form (Appendix Q), T3 demographics form, T3 questionnaire pack and T3 debriefing statement (Appendix R). In T3 debriefing sheet, participants were given more information about the study and invited to enter their email address if they wished to enter a prize draw to win a £100 Amazon voucher. 

[bookmark: _Toc515305247][bookmark: _Toc467792481]Ethics
Ethical approval was granted by the University of Sheffield’s Department of Psychology Research Ethics Committee (appendix S). Participants were asked to provide informed consent after reading study information (e.g. aims, expected time commitment, their right to decline or withdraw, procedures to withdraw, anonymity and confidentiality, data storage, and potential benefits and risks of participation). Those who did not consent were redirected to the end of the survey and excluded. Consent to being contacted to receive the following questionnaire was requested each time point. Data were matched using participants’ ID codes and participants remained anonymous. Personal information was kept separately from survey data. All data were kept in password-protected computers and were only accessible by the researcher. Participants were provided with a list of generic or LGBTQ+ listening services from their country, the researcher team’s contact information and contact information if they wished to complain about the study. 
[bookmark: _Toc515305248]Measures 
Permission to use self-report measures was granted from the authors. All study documents were reviewed by transgender people who gave feedback on the appropriateness of the language used, and corrections were made.  
Demographics. Information on country of residence, sex assigned at birth, age, ethnicity, gender identity (GI), and gender reassignment (GR) status was obtained. As GI is highly idiosyncratic (Carroll, Gilroy, & Ryan, 2002) participants could select more than one of several response categories and/or an “other” category. To measure GR, a checklist from a previous study was used (Ellis, et al., 2014). As a high incidence of autistic spectrum conditions (ASCs) is found in adults with gender dysphoria (Glidden, Bouman, Jones, & Arcelus, 2016; Van Der Miesen, Hurley, & De Vries, 2016), participants were asked if they had a formal ASC diagnosis. 
Steps to Transition (Kozee et al., 2012). This inventory asks participants to tick options corresponding to steps taken to transition. A total is obtained by summing the steps ticked. The inventory was considered to have good content validity and satisfactory internal consistency reliability (Kozee et al., 2012). 
Transgender Congruence Scale (TCS; Kozee et al., 2012). This 12-item scale measures transgender congruence, i.e., “the degree to which transgender individuals feel genuine, authentic, and comfortable within their external appearance/presence and accept their genuine identity rather than the socially prescribed identity” (Kozee et al., 2012, page 3). Participants are asked to indicate the response that best describes their experience on a 5-point Likert scale (1=somewhat disagree to 5=strongly agree). This scale was validated in a sample of transgender individuals (Kozee et al., 2012). The TCS has good reliability, discriminant validity, construct validity and incremental validity. Jones and colleagues (2016) consider this scale to be a measure of transgender body dissatisfaction. 
Gender Minority Stress and Resilience Measure (GMSRM; Testa, Habarth, Peta, Balsam, & Bockting, 2015). To measure stigma, this self-report measure of minority stress and resilience factors in gender minorities was used. To measure gender-related stigma, the subscales ‘gender-related discrimination’, ‘rejection’ and ‘victimisation’ were used. Participants are asked to read statements and select all responses that apply out of the following: ‘Never’; ‘Yes, before age 18’; ‘Yes, after age 18’; ‘Yes, in the past year’. All subscales had acceptable reliability, good model fit, criterion validity, convergent validity, and discriminant validity (Testa et al., 2015). A principal component analysis (PCA) of the three subscales was conducted and supported their combined use of as total gender-related stigma measure (appendix U). 
Self-disgust Scale – revised (SDS-R - revised; Powell et al., 2015a). To measure trait self-disgust, this 22-item modified version of the Self-disgust scale was used (SDS; Overton, Markland, Taggart, Bagshaw, & Simpson, 2008). Participants were asked to rate how much they agreed with each statement (e.g., “I find the way I look nauseating”) on a 7-point Likert scale (1 = ‘strongly disagree’, 7 = ‘strongly agree’). ‘Physical self-disgust’, ‘behavioural self-disgust’, and total self-disgust scores can be derived. The original scale has been found to have good reliability, test–retest reliability, and concurrent validity (Overton et al., 2008). 
Likelihood of seeking healthcare (LSH). To measure anticipated decision-making related to preventative or curative healthcare, two vignettes based on the methodology used by McCambridge and Consedine (2014) were designed. Participants are asked to imagine whether they would make an appointment today (call/delay) if they had a received a letter to attend a routine medical exam. In the second vignette, they are asked to imagine whether they would make an appointment (call/delay) if they had noticed a suspicious change or sensation in their body. They are told health seeking will involve being examined by a doctor. After each vignette, participants are asked to mark on a 0 to 100% scale how likely they were to make an appointment that day. As this is not a validated measure, psychometric qualities were assessed (appendix T). This provided support for combining the two percentage of likelihood items as a measure of likelihood of seeking healthcare (LSH). 
Body Investment Scale (BIS; Orbach and Mikulincer, 1998).  To measure body investment, a 24-item scale designed to assess bodily attitudes was used. This scale has four subscales and a total scale can be derived (Osman et al., 2010). Items are rated on a Likert scale ranging from 1 (‘I do not agree at all’) to 5 (‘I strongly agree’). It had strong convergent validity when compared with a measure of suicidal tendencies (Orbach & Mikulincer, 1998). This scale was used in a large sample of American transgender adults (dickey et al., 2015). Total BIS reliability was acceptable. 
Depression, Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995). To measure psychological distress, this 21-item scale consisting of three subscales measuring depression, anxiety and stress was used. Participants rate how much each statement applied to them over the past week; 0 (“Did not apply to me at all”) to 4 (“Applied to me very much, or most of the time”). This measure was found to have good psychometric qualities (Antony, Bieling, Cox, Enns, & Swinson, 1998). A total subscale of psychological distress was computed by adding the three subscales (Henry & Crawford, 2005). 
At T1 participants completed all self-report measures. To reduce participant burden at T2 and T3, participants completed only the SDS-R, DASS-21, BIS and LSH, to test temporal stability and predictions over time.
[bookmark: _Toc467792483][bookmark: _Toc515305249]Data analysis
Data were analysed using Statistical Package for the Social Sciences (SPSS, Version 24; IBM corp, 2016). T1, T2, and T3 were checked for missing data. Qualtrics software was coded so participants were reminded (not forced) to complete all items in each scale so there were few missing items. Missing items within a scale were replaced by the mean of the subscale. Participants could skip questionnaires without completing any item. A time point was considered incomplete if two or more full questionnaires were incomplete. Time points with only one missing questionnaire were complete enough and kept in the database. Data were screened for incorrect coding and irregular scoring. As no errors were found, it was assumed outliers reflected participants’ true scores and were not removed (Field, 2009). 
	Descriptive statistics of demographic and study variables were calculated and used to compare normative values of the scales used with this sample’s scores. Reliability (Cronbach’s alpha) of all measures in this study was calculated. Continuous outcomes were assessed for normality. Skewness, kurtosis, and Shapiro-Wilks test of normality were considered. Histograms, and Q-Q plots were inspected. In large sample sizes, small deviations from normality can cause significant results in tests of normality (Field, 2009). Given the large sample size in this study (n > 150), significance tests of skewness and kurtosis were not calculated (as they are likely to be significant even in the absence of true differences from normality; Field, 2009). It is likely this large sample approximated a normal distribution, so indicators of normality were interpreted with caution (Field, 2009). 
Chi-square tests, independent t tests and Mann–Whitney U tests (for non-parametric data) were conducted to test baseline differences between participants completing all three questionnaires (‘completers’) and T2 and T3 dropouts (‘non-completers’). Differences in variables between participants reporting and not reporting a diagnosis of ASCs were investigated. As participants were able to select more than one gender identity, differences between groups in the selection of each option were tested. To test differences in mean self-disgust between this sample and a sample of cisgender individuals, independent t tests were conducted (H8). Data on non-clinical cisgender participants were taken from an unpublished dataset of 526 students (University of Sheffield or Lancaster University, UK) collected in 2014. The overall transgender sample and a subsection of individuals who had completed a process of transition were compared with the cisgender sample. Pearson’s Product Moment correlations and Spearman’s rho (for non-parametric data) were used to test relationships between variables. T1, T2 and T3 variables, were correlated to determine stability over time, an important assumption in longitudinal data Cole & Maxwell, 2003; Gollob & Reichardt, 1987). 
Hierarchical multiple regressions were conducted to test H1 – H4 (Tabachnick & Fidell, 2007). Independent variables (IVs) defined in hypotheses were included in step 1 if correlational analyses revealed significant associations with dependent variables (DV). As planned a priori, baseline levels of DVs were included as IVs in step 1. Age was added as an IV if significantly associated with DVs. To estimate the impact of self-disgust when controlling for other IVs, SDS-R T1 was included in step 2, and R2 change was reported (Pallant, 2007). To account for non-parametric data, bootstraps were conducted (Hesterberg, Monaghan, Moore, Clipson, & Epstein, 2003). Bootstrapping accounts for non-parametric distributions as it makes no assumptions about the shape of distributions of variables or sampling distribution of the statistic (Preacher & Hayes, 2004). It involves repeatedly sampling from the same dataset and estimating effects in each resampled dataset (Hesterberg et al., 2003; Mooney & Duval, 1993). 
To test H5 – H7, mediation analyses were conducted on the PROCESS macro for SPSS (version 3; Hayes, 2012; 2017) also using bootstrapping procedures. IVs and covariates were entered in mediation analyses if they significantly predicted DVs in hierarchical regressions. As planned a priori, baseline levels of each DV were included as a covariate. Confidence intervals (95%) for hierarchical regressions and mediation were generated (Bias-corrected and accelerated, 5,000 resamples as recommended by Hayes, 2009). 

[bookmark: _Toc515305250]Results
[bookmark: _Toc515305251]Descriptives and baseline differences
Among 538 people who opened the survey, 191 did not consent or complete enough questionnaires to be included. Three-hundred and forty-seven participants consented and completed T1 questionnaires. Of these, 201 (57.9%) completed T2 and 155 (44.7%) completed T3. There was a 42.1% attrition rate at T2 and a 55.3% attrition rate at T3. As three participants did not complete one questionnaire at T2, the sample size for each variable at this time point varied. Sample size at T3 exceed the threshold determined in the power calculation (n = 143). 
Descriptive statistics of participants’ demographics, study variables, and test statistics of demographic differences between groups (completers, n = 155, vs non-completers, n =192; ASC, n = 32 vs non-ASC, n = 315) are presented (Tables 1 and 2). Cronbach’s alpha of all measures used in this study (Table 2) were found to be acceptable. Statistical and visual normality indicators suggested age, Steps to transition (STT), and LSH at T1, T2 and T3 were not normally distributed (see histograms and Q-Q plots in Appendix V). Non-parametric tests are reported for these variables. No significant differences were found between participants reporting having an ASC diagnosis. No significant differences were found between completers and non-completers. Consequently, with regards to study variables, completers were representative of the total sample at baseline. Therefore, completers-only analyses were conducted for tests involving T3 measures (e.g. regressions and mediations). The full sample was used in correlation analyses and comparisons between groups at T1. 
Ages ranged from 18-73 years old. The most represented countries were USA and UK. The majority of participants had been assigned female at birth (62.2%). Participants selected between 1-5 GI options. Most (85.9%) selected only one. The four most endorsed were a constant and clear GI as a woman, a constant and clear GI as a man, a constant and clear non-binary GI, and a variable and fluid non-binary GI. Most participants reported being of white backgrounds (72.3%). The largest group of participants (30.5%) were currently undergoing transition, followed by those who had already undergone transition (26.2%). There was an even split of participants who were single (45.5%) or in romantic relationships (46.7%). In comparison to normative data, mean DASS-21 scores at T1, T2 and T3 were respectively in the 91st, 91st and 89th percentiles, indicating elevated levels of psychological distress (Henry & Crawford, 2005).

	Table 1. 
Descriptive data of demographics, and test statistics for differences between groups

	Variable
	n (%)
	Completers vs non-completers
	ASC vs non-ASC

	Age
	
	U = 15.82, p = .313
	U = 5.32, p = .611

	Country 
	
	χ2 = 2.89, p = .717
	χ2 = 1.50, p = .914

	
	AUS
	37 (10.7)
	
	

	
	CAN
	59 (17)
	
	

	
	Ireland
	2 (0.6)
	
	

	
	NZ
	30 (8.6)
	
	

	
	UK
	97 (28)
	
	

	
	USA
	122 (35.2)
	
	

	Sex assigned at birth
	
	χ2 = 0.36, p = .836
	χ2 = 0.36, p = .834

	
	Female
	216 (62.2)
	
	

	
	Male
	129 (37.2) 
	
	

	
	Other 
	2 (0.6)
	
	

	Gender identity
	
	
	

	
	Clear and constant GI as a woman
	86 (24.8)
	χ2 = 0.37, p = .546
	χ2 = 0.00 p = .976

	
	Clear and constant GI as a man
	96 (27.7)
	χ2 = 0.26, p = .609
	χ2 = 0.26, p = .634

	
	Clear and constant non-binary GI
	84 (24.2)
	χ2 = 0.15, p = .904
	χ2 = 2.63, p = .105

	
	Variable and fluid non-binary GI
	78 (22.5)
	χ2 = 0.54, p = .462
	χ2 = 0.13, p = .720

	
	No gender identity
	24 (6.9)
	χ2 = 0.14, p = .905
	χ2 = 0.24, p = .876

	
	I am unsure of my GI
	22 (6.3)
	χ2 = 3.42, p = .064
	χ2 = 0.00, p = .982

	
	Other
	23 (6.6)
	χ2 = 0.31, p = .580
	χ2 = 0.01, p = .928

	Ethnicity 
	
	χ2 = 0.31, p = .861
	χ2 = 0.30, p = .584

	
	White
	251 (72.3)
	
	

	
	Other
	92 (26.5)
	
	

	Relationship status
	
	χ2 = 2.07, p = .356
	χ2 = 1.08, p = .583

	
	Single
	158 (45.5)
	
	

	
	In romantic relationship
	162 (46.7)
	
	

	
	Other
	27 (7.8)
	
	

	Gender reassignment or transition
	
	χ2 = 7.83 p = .166
	χ2 = 5.30, p = .318

	
	Not proposing to undergo GR
	39 (11.2)
	
	

	
	Proposing to undergo GR
	68 (19.6)
	
	

	
	Currently undergoing GR
	106 (30.5)
	
	

	
	Have undergone GR
	91 (26.2)
	
	

	
	Unsure
	30 (8.6) 
	
	

	
	Other
	13 (3.7)
	
	

	ASC diagnosis
	
	χ2 = 1.91, p = .167
	

	
	Yes
	32 (9.2)
	
	

	
	No
	315 (90.8)
	
	

	Notes: GI = gender identity; GR = gender reassignment/transition; ASC = Autistic Spectrum Condition; χ2= Chi-square test statistics; U = Mann-Whitney U test statistics








[bookmark: _Toc515305252]Correlations between variables
Pearson’s Product Moment correlations and Spearman’s rho of continuous variables are presented in Table 3. Repeated outcome measures (SDS-R, DASS-21, BISS and LSH) displayed strong positive correlations at all time-points, indicating consistent temporal stability. 
Age had weak negative correlations with T1, T2 and T3 SDS scores, and T1 and T2 DASS-21 scores. It had weak positive correlations with all other variables, except stigma. STT were positively correlated with stigma and TCS. Stigma and TCS were not associated. STT were positively correlated with all BIS and TCS scores, and LSH at T1. This variable was negatively correlated with all SDS-R and DASS-21 scores. Transgender congruence (TCS) displayed weak to moderate positive correlations with all SDS-R and DASS-21 scores and negative correlations with all BIS and LSH scores. Stigma was weakly and positively correlated with all DASS-21 scores and LSH at T3. 
SDS-R scores were strongly negatively correlated with BIS at all time points and weakly to moderately negatively correlated with LSH. SDS-R scores were positively correlated (moderate to strong) with all DASS-21 scores. All DASS-21, BIS, and LSH scores at all time points were significantly associated in the expected directions (negative correlations between DASS-21 and BIS or LSH scores; positive correlations between BIS and LSH scores). 
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	[bookmark: _Hlk515201599]Table 2. 
Cronbach’s alphas, descriptive data of study variables and test statistics for differences between groups

	Variable
	n
	α
	Mean (SD)
	Skewness (SE)
	Kurtosis (SE)
	Shapiro-Wilks test
	Test statistic
Completers vs non-completers
	Test statistic
ASC vs non-ASC

	Age
	347
	N/A
	31.60 (18.84)
	1.30 (0.13)
	1.03 (0.26)
	0.85**
	U = 15.82, p = .313
	U = 5.32, p = .611

	STT
	347
	.88
	8.86 (4.06)
	-0.31 (-0.13)
	-1.02 (0.26)
	0.95**
	U = 14.69, p = .870
	U = 4.85, p = .729

	TCS
	347
	.92
	3.12 (0.96)
	0.15 (0.13)
	-1.00 (0.26)
	0.97**
	t(345) = 0.04 , p = .965
	t(345) = -0.45, p = .654

	Stigma
	347
	.84
	6.81 (4.06)
	0.42 (0.13)
	-0.55 (0.26)
	0.97**
	t(345) = -0.91 , p = .366
	t(345) = 1.38, p = .168

	SDS-R T1
	347
	.81
	49.44 (18.43)
	0.14 (0.13)
	-0.75 (0.26)
	0.98**
	t(345) = 0.76, p = .448
	t(345) = 1.49, p = .137

	DASS-21 T1
	347
	.94
	22.92 (13.44)
	0.35 (0.13)
	-0.57 (0.26)
	0.98**
	t(345) = 1.36, p = .174
	t(345) = 0.28, p = .777

	BIS T1
	347
	.88
	3.33 (0.59)
	-0.20 (0.13)
	-0.24 (0.26)
	0.99
	t(345)= -0.19, p = .848
	t(345) = -0.59, p = .557

	LSH T1
	347
	.75
	60.87 (29.55)
	-0.33 (0.13)
	-1.11 (0.26)
	0.93**
	U = 16.63, p = .053
	U = 6.04, p = .064

	SDS-R T2
	201
	.82
	50.29 (18.09)
	0.07 (0.17)
	-0.87 (0.34)
	0.98**
	N/A
	t(199) = 1.61 , p = .109

	DASS-21 T2
	201
	.93
	22.21(12.77)
	0.50 (0.17)
	-0.43 (0.34)
	0.97**
	N/A
	t(199) = 0.20, p = .842

	BIS T2
	199
	.87
	3.29 (0.51)
	-0.17 (0.17)
	-0.13(0.34)
	0.99
	N/A
	t(197) = 0.01 , p = .992

	LSH T2
	200
	.79
	57.61 (29.62)
	-0.26 (0.17)
	-1.08 (0.34)
	0.95**
	N/A
	U = 1.58, p = .375.

	SDS-R T3
	155
	.84
	49.91 (18.21)
	0.02 (0.20)
	-0.90 (0.39)
	0.97*
	N/A
	t(153) = 2.03 , p = .045

	DASS-21 T3
	155
	.94
	20.38 (12.94)
	0.63 (0.20)
	-0.08 (0.39)
	0.96**
	N/A
	t(153) = 0.00, p = .998

	BIS T3
	155
	.89
	3.32 (0.59)
	-0.02 (0.20)
	-0.27 (0.39)
	0.99
	N/A
	t(153) = -1.35 , p = .180

	LSH T3
	155
	.81
	58.02 (29.98)
	-0.31 (0.20)
	-1.14 (0.39)
	0.94**
	N/A
	U = 1.24 p = .982

	Notes: SD= Standard deviation; SE = Standard error; STT = Steps to Transition; TCS = Transgender Congruence Scale; BIS = Body Investment Scale; DASS-21 = Depression, Anxiety and Stress Scale; SDS-R = Self-disgust revised scale; LSH = Likelihood of seeking healthcare; t= Independent t test statistics; U = Mann-Whitney U test statistics; * p < 0.05; ** p < 0.01

	Table 3. 
Correlations between study variables

	
	Variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	1
	Age
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	STT
	.26**
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	TCS
	.21**
	.51**
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Stigma
	.09
	.29**
	.08
	
	
	
	
	
	
	
	
	
	
	
	

	5
	SDS-R T1
	-.31**
	-.31**
	-.60**
	.08
	
	
	
	
	
	
	
	
	
	
	

	6
	BIS T1
	.29**
	.28**
	.61**
	-.04
	-.78**
	
	
	
	
	
	
	
	
	
	

	7
	LSH T1
	.35**
	.17**
	.28**
	-.06
	-.42**
	.52**
	
	
	
	
	
	
	
	
	

	8
	DASS-21 T1
	-.22**
	-.17**
	-.39**
	.26**
	.63**
	-.54**
	-.33**
	
	
	
	
	
	
	
	

	9
	SDS-R T2
	-.21**
	-.28**
	-.64**
	.06
	.88**
	-.73**
	-.32**
	.59**
	
	
	
	
	
	
	

	10
	BIS T2
	.23**
	.31**
	.59**
	.01
	-.71**
	.89**
	.43**
	-.50**
	-.73**
	
	
	
	
	
	

	11
	LSH T2
	.24**
	.09
	.22**
	-.12
	-.27**
	.36**
	.70**
	-.22**
	-.30**
	.42**
	
	
	
	
	

	12
	DASS-21 T2
	-.20**
	-.18*
	-.42**
	.25**
	.54**
	-.45**
	-.30**
	.78**
	.63**
	-.49**
	-.26**
	
	
	
	

	13
	SDS-R T3
	-.21**
	-.25**
	-.65**
	.04
	.87**
	-.71**
	-.39**
	.55**
	.91**
	-.69**
	-.28**
	.58**
	
	
	

	14
	BIS T3
	.20*
	.26**
	.64**
	.02
	-.74**
	.88**
	.53**
	-.53**
	-.74**
	.90**
	.40**
	-.58**
	-.78**
	
	

	15
	LSH T3
	.29**
	.14
	.25**
	-.17*
	-.30**
	.45**
	.76**
	-.26**
	-.26**
	.47**
	.80**
	-.29**
	-.27**
	.47**
	

	16
	DASS-21 T3
	-.15
	-.16*
	-.39**
	.27**
	.56**
	-.48**
	-.36**
	.75**
	.55**
	-.51**
	-.28**
	.74**
	.60**
	-.55**
	-.31**

	Notes: nT1 = 347, nT2 = 201, nT1 = 155; STT = Steps to Transition; TCS = Transgender Congruence Scale; BIS = Body Investment Scale; DASS-21 = Depression, Anxiety and Stress Scale; SDS-R = Self-disgust Scale; LSH = Likelihood of Seeking Healthcare; *= p < .05; **= p < .01



[bookmark: _Toc515305253]Hierarchical multiple regressions
To test H1, a hierarchical multiple regression with SDS-R T3 as a DV was conducted (Table 4). SDS-R T1 was entered in step 1 to control for baseline SDS-R. In step 2, STT, TCS, and age as IVs were entered. Stigma was not correlated with SDS-R at any time point and therefore was not entered as an IV. The first model explained 76% of variance, R2 = 0.76, F(1, 153) = 483.47, p < .001. The second model explained 77% of variance, R2 = 0.77, F(4, 150) = 125.56, p < .001, but the increment to the variance was non-significant, ΔR2 = .01, F(3, 150) = 2.26, p =.084. Regression coefficients revealed when controlling for SDS-R T1, higher TCS negatively predicted SDS-R scores at T3.

	Table 4. 
Regression coefficients, bootstrapped standard errors, and 95% confidence intervals of regression analyses predicting self-disgust at T2.

	
	IVs
	B
	SE B
	p
	BCa 95 % CI

	
	
	
	
	
	Lower
	Upper

	Model 1
	
	
	
	
	

	
	SDS-R1
	0.89
	0.04
	.000
	0.81
	0.96

	
	R2
	.76
	
	
	
	

	
	p
	.000
	
	
	
	

	Model 2
	
	
	
	
	

	
	SDS-R1
	0.80
	0.06
	.000
	0.68
	0.91

	
	TCS
	-2.61
	1.26
	.040
	-5.07
	-0.37

	
	STT
	0.38
	0.24
	.120
	-0.12
	0.89

	
	Age
	-0.07
	0.05
	.186
	-0.17
	0.04

	
	R2
	.77
	
	
	
	

	
	ΔR2
	.01
	
	
	
	

	
	ΔR2 p
	.084
	
	
	
	

	Note. B = regression coefficients; SE = standard error; CI = confidence interval; BCa = Bias-corrected accelerated; STT = Steps to Transition; TCS = Transgender Congruence Scale; SDS-R = Self-disgust scale; R2 = R Square; ΔR2 = R Square change



Table 5 displays regression analyses predicting psychological distress (H2; main hypothesis), likelihood of seeking healthcare (H3) and body investment at T3 (H4). To test H2, a hierarchical regression was performed with DASS-21 as the DV. In step 1, DASS-21 T1, stigma, TCS, and STT were entered as IVs. The first model explained 58% of variance, R2 = 0.58, F(4,150) = 72.86, p < .001. In step 2, SDS-R T1 was entered as an IV. The second model was significant and explained 59% of variance in psychological distress, R2 = 0.59, F(5,149) = 42.86, p < .001. The R2 change was significant, ΔR2 = 0.01, F(1, 149) = 4.90, p = .028. Regression coefficients revealed only higher stigma and DASS-21 T1 made significant contributions to the prediction of DASS-21 T3 in both steps. SDS-R T1 did not significantly predict DASS-21 T3 but the test approached significance (B = 0.13, p = .065).
To test H3 and H4, two hierarchical regressions were performed. To test H3, in step 1, LSH T3 was entered as the DV and age, LSH T1, stigma, TCS, and STT as IVs. Model 1 was significant and explained 59% of variance in likelihood of seeking healthcare, R2 = 0.59, F(5, 149) = 42.00, p < .001.  In step 2, SDS-R T1 was entered. Model 2 was significant and explained 59% of variance in likelihood of seeking healthcare, R2 = 0.59, F(6, 148) = 35.25, p < .001.  R2 change was not significant, ΔR2 = 0.003, F(1, 148) = 1.22, p = .271. Regression coefficients revealed lower stigma and higher baseline LSH levels made significant contributions to the prediction of likelihood of seeking healthcare at T3, in both steps. SDS-R T1 did not significantly predict LSH T3 (B = 0.15, p = .263).
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	[bookmark: _Hlk514414257]Table 5. 
Regression coefficients, bootstrapped standard errors, and 95% confidence intervals of the regression analyses predicting psychological distress, likelihood of seeking healthcare and body investment at T3

	
	DASS-21 T3 (DV) 
	
	LSH T3 (DV)
	
	BIS T3 (DV)

	
	IVs
	B
	SE B
	p
	BCa 95 % CI
	
	B
	SE B
	p
	BCa 95 % CI
	
	B
	SE B
	p
	BCa 95 % CI

	
	
	
	
	
	Lower
	Upper
	
	
	
	
	Lower
	Upper
	
	
	
	
	Lower
	Upper

	Model 1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Stigma
	0.39
	0.20
	.050
	-0.00
	.74
	
	-0.87
	0.43
	.043
	-1.77
	-0.11
	
	---
	---
	---
	---
	---

	
	STT
	-0.08
	0.24
	.752
	-0.55
	.41
	
	0.72
	0.46
	.120
	-0.15
	1.68
	
	-0.01
	0.01
	.219
	-0.03
	0.01

	
	TCS
	-0.97
	1.07
	.369
	-2.99
	1.12
	
	-0.94
	2.02
	.636
	-4.87
	2.99
	
	0.09
	0.04
	.037
	0.00
	0.17

	
	DASS-21 T1
	0.66
	0.08
	.000
	0.49
	.82
	
	---
	---
	---
	---
	---
	
	---
	---
	---
	---
	---

	
	LSH T1
	---
	---
	---
	---
	---
	
	0.72
	0.06
	.000
	0.60
	0.83
	
	---
	---
	---
	---
	---

	
	BIS T1
	---
	---
	---
	---
	---
	
	---
	---
	---
	---
	---
	
	0.79
	0.06
	.000
	0.70
	0.91

	
	Age
	---
	---
	---
	---
	---
	
	0.14
	0.12
	.240
	-0.10
	0.40
	
	0.00
	0.00
	.765
	0.00
	0.01

	
	R2
	.58
	
	
	
	
	
	.59
	
	
	
	
	
	.79
	
	
	
	

	
	p
	.000
	
	
	
	
	
	.000
	
	
	
	
	
	.000
	
	
	
	

	Model 2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Stigma
	0.40
	0.19
	.034
	0.02
	0.75
	
	-0.91
	0.43
	.037
	-1.83
	-0.13
	
	---
	---
	---
	---
	---

	
	STT
	-0.13
	0.25
	.608
	-0.61
	0.37
	
	0.66
	0.45
	.145
	-0.19
	1.60
	
	-0.01
	0.01
	.267
	-0.02
	0.01

	
	TCS
	0.33
	1.28
	.800
	-2.05
	2.76
	
	0.75
	2.54
	.764
	-4.21
	5.64
	
	0.07
	0.05
	.107
	-0.03
	0.16

	
	DASS-21 T1
	0.59
	0.10
	.000
	0.39
	0.79
	
	---
	---
	---
	---
	---
	
	---
	---
	---
	---
	---

	
	LSH T1
	---
	---
	---
	---
	---
	
	0.74
	0.07
	.000
	0.60
	0.85
	
	---
	---
	---
	---
	---

	
	BIS T1
	---
	---
	---
	---
	---
	
	---
	---
	---
	---
	---
	
	0.74
	0.07
	.000
	0.63
	0.88

	
	Age
	---
	---
	---
	---
	---
	
	0.15
	0.12
	.206
	-0.08
	0.40
	
	0.00
	0.00
	.824
	0.00
	0.00

	
	SDS-R T1
	0.13
	0.06
	.06
	.001
	0.26
	
	0.15
	0.13
	.263
	-0.11
	0.39
	
	0.00
	0.00
	.161
	-0.01
	0.00

	
	R2
	.59
	
	
	
	
	
	.59
	
	
	
	
	
	.79
	
	
	
	

	
	ΔR2
	.01
	
	
	
	
	
	.003
	
	
	
	
	
	.003
	
	
	
	

	
	ΔR2 p
	.028
	
	
	
	
	
	.271
	
	
	
	
	
	.170
	
	
	
	

	Note. B = regression coefficients; SE = standard error; CI = confidence interval; BCa = Bias-corrected accelerated; STT = Steps to Transition; TCS = Transgender Congruence Scale; SDS-R = Self-disgust scale; DASS-21 = Depression, Anxiety and Stress scale, LSH = Likelihood of seeking healthcare; BIS = Body Investment Scale; M1 = Model 1; M2 = Model 2; R2 = R Square ΔR2 = R Square change



To test H4, in step 1, BIS T3 was entered as a DV and STT, TCS, T1, age, and BIS T1 were entered as IVs. Stigma was not included (no correlation with BIS scores). Model 1 was significant and explained 79% of variance in likelihood of seeking healthcare, R2 = 0.79, F(4, 150) = 132.25, p < .001. In step 2, SDS-R T1 was entered. Model 2 was significant and explained 79% of variance in likelihood of seeking healthcare, R2 = 0.79, F(5, 149) = 112.45, p < .001.  The R2 change was not significant, ΔR2 =.003, F(1,149) = 1.90, p = .170. Regression coefficients revealed only higher baseline BIS levels made significant contributions to the prediction of Body Investment at T3 in both steps. SDS-R T1 did not significantly predict BIS T3 (B = 0.00, p = .161).
[bookmark: _Toc515305254]Mediation Analyses
To test H5, a mediation analysis using bootstrapping was conducted to test whether self-disgust mediated the link between stigma (IV) and DASS-21 T3 (DV), controlling for DASS-21 T1 (covariate). Stigma did not significantly predict SDS-R T2 (path a, see Figure 1), B = -0.58, t(152) = -1.91,  p = .058 or DASS-21 T3 (when SDS-R was not included), B = 0.29, t(152) = 1.62,  p = .11. SDS-R T2 significantly predicted DASS-21 T3 (path b), B = 0.13, t(151) = 2.85, p = .005. Finally, stigma significantly predicted DASS-21 T3 when SDS-R was entered in the regression (path c’), B = 0.37, t(151) = 2.07,  p = .040. Bootstrapping procedures did not indicate the presence of an indirect effect of stigma on DASS-21 T3 through SDS-R T2, b= -0.08, 95% BCa CI [-0.19, 0.04]. There was a significant direct effect of stigma on DASS-21 T3, b = 0.37, 95% BCa CI [0.02, 0.71], p = .040. All variables in the model accounted for 59% of variance in DASS-21 T3, R2 = 0.59, F(3, 151) = 73.15, p < .001. 



[image: ]

Figure 1. Self-disgust as a mediator of the association between stigma and psychological distress at T3 with baseline psychological distress as a covariate (not pictured). Unstandardised B values are presented. *p < .05 **p < .001. 

[bookmark: _Hlk514438772]To test H6, a mediation analysis using bootstrapping was conducted to test whether self-disgust mediated the link between stigma (IV) and LSH T3 (DV), controlling for LSH T1 (covariate). Stigma did not significantly predict SDS-R T2 (path a, see Figure 2), B = -0.04, t(152) = -0.12,  p = .903 or LSH T3 (path c), B = -0.66, t(152) = -1.65,  p = .099. SDS-R T2 did not significantly predicted LSH T3 (path b), B = 0.02, t(151) = 0.26,  p = .793. Finally, stigma did not predict LSH T3 when entered in the regression (path c’), B = -0.66, t(151) = -1.65, p = .100. Bootstrapping procedures did not indicate a significant indirect effect of stigma on LSH T3 through SDS-R T2, b = -0.01, 95% BCa CI [-0.08, 0.08]. There was no significant direct effect of Stigma on LSH T3, b = -0.66, 95% BCa CI [-1.46, 0.13]. The overall model accounted for 57% of variance in LSH T3, R2 = 0.57, F(3, 151) = 67.78, p < .001.





[image: ]

Figure 2. Self-disgust as a mediator of the association between likelihood of seeking healthcare at T1 and body investment at T3 with baseline body investment as a covariate (not pictured). Unstandardised B values are presented. 


To test H7, a mediation analysis using bootstrapping was conducted to investigate whether SDS-R T2 mediated the path between TCS (IV) and BIS T3 (DV), controlling for BIS at T1 (covariate). TCS was a significant predictor of SDS-R T2 (path a, see Figure 3), B = -6.24, t(152) = -5.18, p <.001 and BIS T3 (path c; SDS-R not entered in regression), B = -0.07, t(152) = 3.47, p <.001. SDS-R T2 significantly predicted BIS T3 (path b) B = -0.006, t(151) = -2.87, p = .047. Finally, there was no significant direct effect of TCS on BIS T3 when SDS-R T2 was entered (path c’) B = 0.03, p=.318. Bootstrapping procedures indicated the presence of an indirect effect of TCS on BIS T3 through SDS-R T2, b = 0.03, 95% BCa CI [0.01, 0.06]. There was no significant direct effect of TCS on BIS, b = 0.03, 95% BCa CI [-0.03, 0.09]. All variables in the model accounted for 80% of variance in BIS T3, R2= 0.80, F(3, 151) = 196.29, p < .001.
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Figure 3. Self-disgust as a mediator of the association between Transgender Congruence at T1 and Body investment at T3 with baseline Body Investment as a covariate (not pictured). Unstandardised B values are presented. *p < .05 **p < .001.

[bookmark: _Toc515305255]Differences between transgender and cisgender individuals on self-disgust
	The mean SDS-R score in a sample of n = 526 cisgender people was M = 35.43 (SD = 14.48). In the combined transgender and cisgender sample, SDS-R was not normally distributed (see Appendix W). A Mann-Whitney U test indicated the sample of transgender individuals had significantly higher mean SDS-R T1 scores (M = 49.44; SD = 18.43) than their cisgender peers, U = 132.18, p < .001. A comparison of individuals who had completed a transition process (n =91) to cisgender peers showed the former had significantly higher mean SDS-R scores, M = 39.79 (SD = 16.41), U = 27.78, p = .015. 
[bookmark: _Toc515305256][bookmark: _Toc467792493]Discussion
This three-wave longitudinal study was the first to explore potential antecedents and outcomes of self-disgust in a community sample of transgender individuals. Findings provided partial support for the hypothesis that self-disgust would be predicted by gender-related stigma, steps to transition and transgender congruence, while controlling for confounders (H1). Only higher transgender congruence predicted lower levels of self-disgust. This finding is in line with Moncrieff-Boyd and colleagues (2014)’s hypothesis that the border between self and non-self is relevant to the experience of self-disgust and their suggestion this may be relevant in gender dysphoria. Indeed, the found pathway from lower transgender congruence to higher self-disgust adds weight to the notion that experiences of the body or body parts as non-self may be central to the experience of self-disgust (Moncrieff-Boyd et al, 2014). To the author’s knowledge this is the first study to test and provide support for Moncrieff-Boyd and colleagues (2014)’s hypothesis. This finding supports previous evidence that transition process and higher transgender congruence are effective in improving psychological adjustment (De Vries et al., 2014; Dhejne et al., 2016; Kozee et al., 2012). 
Findings did not support the main hypothesis (H2) that self-disgust would predict psychological distress two months later. However, this path was close to statistical significance. Additionally, although T2 self-disgust did not mediate the path between gender-related stigma and distress at T3 (H5), it was found to significantly predict distress a month later, suggesting self-disgust may have some contribution to distress in this population. This is in line with Powell and colleagues (2013)’s finding of a significant predictive role of self-disgust on depressive symptoms. The current study did not support the hypothesised link between self-disgust and likelihood of seeking health care at T3 (H3), or the mediating role of self-disgust between stigma and this outcome (H6). This may have been due to constraints of the design. Possibly, not enough change occurred in the outcome within two months (when controlling for baseline levels) and, thus, the time frame was insufficient to detect effects of trait self-disgust (Gollob & Reichardt, 1987). This study found prior experience of gender-related stigmatisation was the only predictor of psychological distress and likelihood of seeking healthcare at T3. Indeed, stigma has been shown to be an important predictor of psychological distress and suicidality in transgender individuals (Bockting et al., 2013; Clements-Nolle et al., 2006; Kelleher, 2009; Grossmann & D’Augelli, 2007; Perez-Brumer et al., 2015). Equally, previous studies have shown transgender individuals report avoiding healthcare services due to stigmatisation (e.g. Bauer et al., 2014; Ellis et al., 2014; Reisner et al., 2015).
Findings provided support for the association between self-disgust and body investment at T3. While self-disgust did not predict body investment two months later in regression studies (H4), self-disgust at T2 predicted body investment at T3, and fully mediated the link between transgender congruence at T1 and body investment at T3 (H7). Lower body investment has been linked to higher self-harm or suicidality in the general population (Lamis, Malone, Langhinrichsen-Rohling, & Ellis, 2010; Orbach & Mikulincer, 1998), and in a transgender sample (dickey et al., 2015). Therefore, this finding is in line with studies showing associations between self-disgust and NSSI, self-harm urges and suicide risk (Abdul-Hamid et al., 2014; Brake et al., 2017; Smith et al., 2015). Studies have found high rates of suicidality and self-harm in transgender individuals (Bailey, Ellis, & McNeil, 2014; Clark et al., 2014; Clements-Nolle et al., 2006; Grossman & D’Augelli, 2007; Peterson, Matthews, Copps‐Smith, & Conard, 2017). This must be interpreted with caution given self-disgust did not predict body investment after two months, only after one. A potential explanation is the association between these variables occurs on an acute level and is not stable over time. 
Findings indicated the transgender sample had significantly higher self-disgust levels than a cisgender sample (H8). While self-disgust was lower for those following transition, it was still significantly higher than the cisgender sample. In addition to its relevance for conditions involving a problematic focus on the body (e.g. eating disorders, BDD, survivors of sexual abuse, people with cancer), self-disgust seems to also be increased in transgender people, particularly before transition, a time when the incongruence between body and gender identity is likely at its highest (Espeset et al., 2012; Ille et al., 2014; Jones et al., 2016; Jung & Steil, 2012; Phillips, 2005; Powell et al., 2016). This finding provides further support to Moncrieff-Boyd and colleagues (2014)’s hypothesis that if parts of the self are seen as “other”, this can induce self-disgust. 
[bookmark: _Toc515305257]Strengths, limitations and directions for future research 
This study benefitted from using a longitudinal design, controlling for baseline levels of outcomes. This allowed for more rigorous testing of hypothesised directional links proposed between variables than is typical of cross-sectional studies, and for inferences on directionality to be made (Cole & Maxwell, 2003; Gollob & Reichardt, 1987).  However, the time lags between measurements may have not have been adequate to observe the relationships hypothesised between self-disgust and the outcomes in this study. It is possible the associations between self-disgust and outcomes of interest are more acute than expected, as indicated by self-disgust only predicting psychological distress and body investment after one month. Indeed, Powell and colleagues (2013) found a mediating effect of self-disgust after 6-months, but not 12-months. Given the limited research on self-disgust, it is difficult to estimate time lags needed for these relationships to be observed. Further longitudinal research into self-disgust with bigger samples is needed to be able to determine necessary and sufficient time lags for effects of self-disgust to be observable (Gollob & Reichardt, 1987).
Given the recruitment method used, there was potential for selection bias (Bethlehem, 2010). Findings indicated despite this being a community sample, both self-disgust and psychological distress levels were higher than normative values (Henry & Crawford, 2005). While it was expected this sample may display high levels of psychological distress, those with more extreme levels may have self-selected due to the topics discussed (Flick, 1988; Lavrakas, 2008). This study would have benefitted from using a control group of cisgender peers for a more meaningful interpretation of findings. While we were able to compare this sample with previously collected data from cisgender participants (an acceptable method of comparison, Mann; 2013), these two samples were recruited over different time periods and from different sources, impacting comparability. Potential confounders such as levels of psychological distress were not controlled for making these comparisons potentially unreliable (Mann, 2013). Despite being powered for testing the main hypothesis, this study had a low follow-up rate (45%), below an acceptable threshold of 50% (Babbie, 1973), affecting the internal and external validity of this study (Flick, 1988). This may have been due to time demands in this study (Flick, 1988; Zweben, Fucito, & O’Malley, 2009). 
The author did not specifically explore differences between participants who did or did not want to go through a process of transition. Rather, we controlled for steps taken to transition (Kozee et al., 2012). Despite this limitation, Kozee and colleagues (2012) found gender congruence to be better predictor of psychological adjustment than transition steps. Indeed, transition is a highly idiosyncratic process and may involve different steps for each individual, with different degrees of need for medical intervention (BPS, 2012). Further testing for such differences was beyond the scope of this work, which aimed to include all those identifying under the transgender umbrella (BPS, 2012). 
This study benefitted from using several measures which had been validated in this population and with sound psychometric properties. However, important confounding variables such as socioeconomic status, whether participants were having psychological therapies, or access to healthcare were not measured. Different countries in this study have different models of healthcare (e.g. universal healthcare vs insurance-based healthcare), and access to healthcare may have had an important impact on responses to questions about likelihood of seeking healthcare, over and above the predictors measured (c.f. Hsia et al, 2000; Woolhandler & Himmelstein, 1988). Additionally, in the absence of a validated measure (to the author’s knowledge), an unvalidated measure of likelihood of seeking healthcare was used. Although this had acceptable test-retest reliability and there was support for convergent validity, future studies may benefit from measuring access to health care in other ways, such as measuring past use and avoidance of health services (c.f. Bauer et al, 2014). While there was support for combining three subscales of the Gender Minority Stress and Resilience Measure (Testa et al., 2015) as a measure of gender-related stigma, a limitation of this work was not demonstrating evidence of convergent validity by comparing this to established measures of stigma. This is recommended in future research. 
	This study benefitted from using bootstrapping procedures and presenting bootstrapped confidence intervals, increasing reliability of findings (Hayes, & Rockwood, 2017; Hesterberg et al, 2003). While the analytical approach used to test for mediation effects has been shown to produce similar results to structural equation modelling when using observed variables (Hayes, Montoya, & Rockwood, 2017), future studies may benefit from using more complex analytical methods such as cross-lagged models using structural equation or path modelling, allowing to control for multiple confounders, measurement error, and estimate model fit (Cole & Maxwell, 2003; Schoemann, Rhemtulla, & Little, 2014). This study would be underpowered to conduct more sophisticated analyses. 


[bookmark: _Toc515305258]Clinical implications
Existing guidelines offer general guidance for psychological therapists and clinicians working with people from gender minorities (BPS, 2012; RCP, 2013; World Professional Association for Transgender Health; WPATH, 2011). The present work supports the need to follow existing recommendations to consider the stigmatisation transgender people can experience and how this may impact on levels of psychological distress (BPS, 2012; RCP, 2018; WPATH, 2011). These findings highlight the need to address gender minority stigmatisation at a structural and interpersonal level and mitigate its effects on psychological wellbeing and other health outcomes at an individual level (BPS, 2012; Hughto et al., 2015; WPATH, 2011). All health services should be trained to work sensitively with gender minorities (BPS, 2012; RCP, 2018). Services should work to mitigate the alienation transgender people may experience, and solutions for reaching those individuals who avoid health services due to prior stigmatisation may be needed. 
Both decreased levels of self-disgust post-transition, and the link between transgender congruence and body investment provide further support for the importance of clinicians facilitating the exploration of gender identity and the process of transition for those individuals who desire it (BPS, 2012; RCP, 2013; 2018; WPATH, 2011). The association between self-disgust and psychological distress after one month, and its mediating role on the relationship between transgender congruence and body investment suggest self-disgust may be an important treatment target to prevent or alleviate psychological distress and improve body investment. This may be particularly important for individuals presenting to therapy for issues related to feelings of incongruence between their bodies and their gender identity, or those showing low body investment indicators (e.g. self-harm). This points to the relevance of exploring and offering psychosocial interventions that address self-disgust, which are adapted to the specific needs of this population, who can often feel alienated by health services (Bauer et al., 2014; Hughto et al., 2015). Few studies have tested interventions to reduce problematic levels of disgust and their effectiveness is limited (Mason & Richardson, 2012). To date, only one intervention to reduce self-disgust has been tested (Powell, Simpson, & Overton, 2015b). Given the paucity of interventions shown to effectively reduce disgust, the development and testing of interventions to reduce disgust and self-disgust is needed. 
[bookmark: _Toc515305259]Conclusions
This is the first study exploring self-disgust, its potential antecedents and outcomes in a sample of transgender people. This study found self-disgust was higher in this sample than a sample of cisgender people. Self-disgust was predicted by lower transgender congruence and mediated the link between transgender congruence and body investment. While self-disgust did not significantly predict psychological distress and likelihood of seeking healthcare two months later, findings provide support for previous research showing a link between stigma, higher psychological distress and lower likelihood of seeking healthcare. Clinicians should be aware of the potential impact of stigma on psychological distress and likelihood of healthcare seeking in this population, and attempt to mitigate its effects. As findings indicate self-disgust may be an important treatment target in this population, further research into the role of self-disgust and interventions to reduce are needed.
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To whom it may concern,
My name is Francisca and I am a Trainee Clinical Psychologist at the University of Sheffield, UK, supervised by Dr Paul Overton (Professor of Neuroscience) and Dr Philip Powell (Research Fellow).

In the context of my doctoral thesis, we are conducting a study exploring the role of emotional experiences, in particular self-directed disgust, on the wellbeing and self-care of trans/gender-diverse individuals. The aim of this project is to increase our knowledge of factors that impact trans/gender diverse people’s wellbeing and improve the quality of health services, in particular psychological therapies, accessible to the trans/gender diverse population. To our knowledge, only one brief psychological intervention to reduce self-directed disgust has been developed and tested to date. Therefore, another aim of this project will be to find and review psychological interventions or techniques that can be used to support people experiencing self-directed disgust.
We would be most grateful if you would be willing to advertise this study (e.g. on your website, or any social media, newsletter or mailing lists). An example of an advert for the study that you could disseminate on any communication platforms can be found at the bottom of this email. Additionally, the following wording may be used in tweets (but can be modified as you see fit):
 Trans/non-binary people invited to take part in study on emotions, wellbeing and self-care: https://sheffieldpsychology.eu.qualtrics.com/jfe/form/SV_cO6D118EARKsgVn
A report of our findings, including recommendations for clinicians, researchers and individuals, derived from our research, will be shared with all charities and associations that support recruitment for this study, as well as professional health bodies that are involved in developing guidelines for the assessment and treatment of people with gender dysphoria, such as the British Psychological Society, the Royal College of Psychiatrists, and the World Professional Association for Transgender Health.

 
Further information about the study:

The quality of this project has been reviewed and approved by the University of Sheffield’s Research Ethics Committee. When preparing our study, we sought the expertise of a transgender person and specialist clinicians in this area.


Participation is voluntary and anonymous. Individuals who decide to take part will be asked to complete a questionnaire pack at three different time points, one month apart from each other. The first questionnaire will take roughly around 30 minutes to complete. The second and third will take around 15 minutes to complete. After completing all questionnaires, any participants who so wish, will be entered into a prize draw of £100 (or equivalent currency in their country) in Amazon vouchers.

Please do not hesitate to contact me if you would like to discuss this email or the study further. I hope you can support us by advertising this study.

Thank you very much. 

Best wishes,
Francisca 

Francisca Barros Catarino (Pronouns: she/her)
Trainee Clinical Psychologist

Clinical Psychology Unit - University of Sheffield
Cathedral Court, Floor F, 1 Vicar Lane,
Sheffield, S1 1HD
  
Appendix: Study advert
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Subject: Transgender/Gender diverse people invited to take part in research study about emotional experiences, wellbeing and self-care
We are inviting trans/gender diverse individuals, who are over 18 years old and living in the UK, USA, Canada, Ireland, Australia and New Zealand to take part in a study exploring emotional experiences, wellbeing and self-care of trans/gender diverse people. Our aim is to improve the quality of health services, in particular psychological therapies, provided to the trans/gender diverse population. Some of the topics discussed in the study include current and past negative experiences and feelings. This may be distressing for some people.
This study is being conducted by researchers from the University of Sheffield. Participation is voluntary and anonymous. If you are eligible and choose to take part, you will be asked to complete three questionnaires, a month apart from each other. The first questionnaire will take roughly around 30 minutes to complete. The second and third will take around 15 minutes to complete. Following the link below will direct you to an information sheet and the first questionnaire. 
Upon completion of all questionnaires, you can choose to enter into a prize draw of a £100 Amazon Voucher or equivalent in your currency. The prize draw will take place when all data has been collected and by no later than March 2018. 
We will only be recruiting participants until February 2018. At the end of the study, a report of our findings and recommendations will be shared with all the associations and charities which have advertised this study.  
Thank you very much for your attention. 
Please follow this link to take part in the study: https://sheffieldpsychology.eu.qualtrics.com/jfe/form/SV_cO6D118EARKsgVn
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Predicting emotional experiences, wellbeing and self-care of transgender individuals

1. What is the purpose of the study?
Research shows that the health and mental health needs of individuals who are transgender/gender-variant are still poorly understood, and that services are not well equipped to provide sensitive and expert care. The purpose of this study is to increase our knowledge of some of the factors and emotions which impact transgender/gender-variant people’s wellbeing and self-care, such as stigma, gender incongruence and self-disgust. We hope to be able to increase awareness and improve the quality of health services, in particular psychological therapies, provided to transgender individuals. We know that not all transgender individuals experience self-disgust or psychological difficulties but we want to improve the knowledge of important factors for those who do.

2. Why have I been invited? 
Associations, clinics, charities and student societies for LGBT individuals in Australia, Canada, Ireland, New Zealand, United Kingdom, and United States of America have been asked to send our invitation to their members. Specifically, individuals living in these countries, who identify as transgender or gender-variant, are over 18 years old, and who can read and write in English are being invited to take part. 

3. Do I have to take part?
No. Participation is completely voluntary. You are free to withdraw from the study at any time without giving any reason, without consequence. To do this, simply close down your browser if you haven’t yet submitted your responses. Once you have submitted your answers you can withdraw your data up to 7 days of completing each questionnaire and all your data will be deleted. If you wish to do this, you simply need to email the researcher and quote the unique confidential code which we will ask you to produce. This will be composed of the first three letters of a memorable word (such as your first pet's or your mother’s maiden name) and the day of your birthday (e.g. “WIL02” if your mother’s maiden name is WILLIAMS and your date of birth is 02/07/1977).   
4.  What will happen to me if I take part? What do I have to do?
	If you decide to take part, you will be asked to consent to take part in the study and to being contacted again by email to complete a briefer questionnaire pack on two further occasions. We will ask you to share your email address for this purpose. We will also ask you to create a unique code which we will use to match your first questionnaire with the second and third. 
	Next, you will be asked to complete a demographics form and a few questionnaires that will ask you about some feelings, thoughts and behaviours. We estimate that it will take about 30 minutes to complete the first questionnaire pack and around 15 minutes to complete the second and third questionnaire packs. If there are any questions that you don’t want to answer, then you do not need to answer them. 
	A month after you complete the first questionnaire pack, we will send you an email with a link to the second, briefer questionnaire pack. You will again be asked to consent to take part in the study and to being contacted again to complete the briefer questionnaire pack one last time, a month later. 
	At the end of the very last questionnaire pack, we will give you some more information about the study and we will ask you to share your email address to be entered into a prize draw to win a £100 Amazon voucher or equivalent in your currency [different amounts will be shown]. The prize draw will take place on (DD/MM/YYYY).  The winner will be announced on (DD/MM/YYYY).

5. What are the possible disadvantages and risks of taking part?
Some of the topics discussed in the questionnaires include current and past negative experiences and feelings. This may be distressing for some people. Please remember you can stop taking part in this study at any time. If you do experience any emotional or psychological difficulties as a result of the issues raised, there are listening services available:
[UK examples] You can call the Samaritans for free on 116 123 (UK) 116 123. They're available 24 hours a day to talk through any issues you may be experiencing, and will do so in total confidence. Alternatively, you can email jo@samaritans.org.
You may also find it useful to contact The Beaumont Society on 01582 412220 (also available 24 hours a day) for advice and support. The Beaumont Society is a national organisation run by and for the transgender community.
  The researcher’s contact details are below, if you have further questions or concerns about the study. You should contact your doctor or health provider if you've been feeling depressed or suicidal. 
6. What are the possible benefits of taking part? 
By taking part in this study you will be eligible to win a £100 Amazon Voucher (this will take place on DATE TBC). Furthermore, you will help to increase our understanding of the psychological needs of transgender individuals. This will hopefully help us improve health service provision, in particular psychological therapies. If you would like a summary of the findings once the research is completed, please contact the researcher.
7. Will my taking part in this study be kept confidential?
Yes – all information collected will be kept strictly confidential. You will be asked to create a unique but memorable ID code for us to be able to match your answers at different time points and to find your responses in case you want to withdraw them. As for your email address, this will always be kept separately from your responses and will be used only to invite you to complete the next questionnaire or to enter you into the prize draw if you so wish. It will be saved in a password protected document in a secure University network and will only be accessible by the study team. Your email will be deleted immediately after the winner of the prize draw is contacted.  Your remaining (non-identifiable) responses will be stored securely for seven years after this study has been published (the length of time we need to keep research information for) then it will be destroyed. 
8. What if there is a problem? 
If you have any questions with any aspect of this study, please do not hesitate to contact the researcher, Francisca Catarino using the email address below.
 If you have any complaints about this project, please contact the researcher supervising the project in the first instance:
Professor Paul Overton (p.g.overton@sheffield.ac.uk) – Psychology Department, University of Sheffield.
If you feel that your complaint has not been handled to your satisfaction following this, you can contact the current University Secretary:  
  
Dr Andrew West, Email: registrar@sheffield.ac.uk  and Tel 0114 222 1051   
Personal Assistant to the University Secretary - Mrs Sandra Ibbotson. 
Telephone 0114 222 1051 Email: s.ibbotson@sheffield.ac.uk  
   
9. What will happen to the results of the study?
The results from this study will be written up and submitted as a thesis for the clinical psychology doctorate at the University of Sheffield.  Additionally, they will be submitted for publication in scientific journal. Furthermore, I will share the publications resulting from the study with the organisations that have disseminated it. Please be assured that you will not be identified in any reports or publications from the study.
10. Who has reviewed the study?
The quality of this project has been reviewed and approved by the University of Sheffield’s Research Ethics Committee. When preparing our study, we sought the expertise of a transgender person and specialist clinicians who found that it adequately represented potential experiences of transgender individuals.

11.	Contact
If you would like further information on the study or to withdraw your data, please contact: 
· Francisca Barros Catarino, Trainee Clinical Psychologist 
· Email: fbarroscatarino1@sheffield.ac.uk

Thank you very much in advance for your support. I would be more than happy to address any queries or comments you may have.
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Consent questions
I have read and understand the information sheet for this study. I have had the opportunity to consider the information and know I can contact the researcher to ask questions.
 Yes/ No 

I understand that the issues discussed in this study may be somewhat distressing and that, if I experience distress, I can contact listening services listed in the information sheet or my GP/health provider.
Yes/ No 

I understand that my participation is voluntary. I understand that I am free to withdraw from the study at any time without giving any reason, without consequence.  I also understand that I can withdraw my data. If I wish to do this, I will need to email the researcher with my unique code within 7 days of completing the questionnaires.  
Yes/ No 

I understand that my responses will be kept strictly confidential. I agree to my anonymous data being used in this study as well as in future reports or publications. 
Yes/ No 

I confirm that I am a transgender individual, I am over 18 years old, I can read and write in English and I currently reside in one of the following countries (Australia, Canada, Ireland New Zealand, United Kingdom, and United States of America):
Yes/ No 


I consent to taking part in this project.
Yes/ No 

I consent to being contacted again by email in a month to be asked to be invited to complete a second (briefer) questionnaire pack.
Yes/ No 

To ensure anonymity and so that we can match your three questionnaires, please provide a unique code, using the first three letters of your mother’s maiden name and the day of your birthday. For example, if your mother’s maiden name was Williams and your birthday was 02/07/1977, then your code would be: WIL02. 
ID Code: ________ 
Please memorise or make a note of this code so you can enter it when you complete the second questionnaire pack (if you agreed to being contacted again). You can also use this code to request that your data is withdrawn if you wish to do so at a later date (up to 7 days after taking part).    
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Please complete the following demographic information:
Country of residence: 
· Australia
· Canada
· Ireland
· New Zealand 
· United Kingdom 
· United States of America 

Age: ____
Sex assigned at birth:
· Male
· Female
· Other: ______________________

Ethnicity: ___________________________

Gender identity (Ellis, et al., 2014). 
(measure removed) 

Gender reassignment status (Ellis, et al., 2014). 
(measure removed) 


Relationship status: 
· Single ____
· I am currently in romantic relationship ___
· Other: _______________

Have you been formally diagnosed as being on the autistic spectrum (including Asperger’s Syndrome)?
Yes/ No

Steps to Transition (Kozee et al., 2012)

(measure removed)
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Anticipated healthcare avoidance vignettes

Would you make an appointment today if you had received a letter to attend a routine medical exam? This would involve being examined and questioned by a doctor.

Choose:     Call/Delay 
Please mark on a 0 to 100% scale how likely it would be that you would make an appointment today. 
0% _________________________________100%


Would you make an appointment today if you had noticed a suspicious change or sensation in your body? This would involve being examined and questioned by a doctor. 

Choose:     Call/Delay 
Please mark on a 0 to 100% scale how likely it would be that you would make an appointment today. 
0% _________________________________100%






Body Investment Scale (BIS - adapted; Orbach and Mikulincer, 1998)
(measure removed)



Depression, Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995).
(measure removed)











Gender Minority Stress and Resilience Measure items (GMSRM; Testa, Habarth, Peta, Balsam, & Bockting, 2015).
(measure removed)



The Self-Disgust Scale Revised (SDS-R; Powell et al., 2015)
This questionnaire is concerned with how you feel about yourself. When responding to the statements below, please circle the appropriate number according to the following definitions: 1 = Strongly disagree; 2 = Very much disagree; 3 = Slightly disagree; 4 = Neither agree nor disagree; 5 = Slightly agree; 6 = Very much agree; 7 = Strongly agree.

	
	Strongly 
disagree
	Very much
disagree
	Slightly
disagree
	Neither
agree nor
disagree
	Slightly
agree
	Very much agree
	Strongly agree

	1. I find myself repulsive. 
	1
	2
	3
	4
	5
	6
	7

	2. I am proud of who I am. 
	1
	2
	3
	4
	5
	6
	7

	3. I am sickened by the way I behave. 
	1
	2
	3
	4
	5
	6
	7

	4. Sometimes I feel tired. 
	1
	2
	3
	4
	5
	6
	7

	5. I can’t stand being me. 
	1
	2
	3
	4
	5
	6
	7

	6. I enjoy the company of others. 
	1
	2
	3
	4
	5
	6
	7

	7. I am revolting for many reasons. 
	1
	2
	3
	4
	5
	6
	7

	8. I consider myself attractive. 
	1
	2
	3
	4
	5
	6
	7

	9. People avoid me. 
	1
	2
	3
	4
	5
	6
	7

	10. I enjoy being outdoors. 
	1
	2
	3
	4
	5
	6
	7

	11. I feel good about the way I behave. 
	1
	2
	3
	4
	5
	6
	7

	12. I do not want to be seen. 
	1
	2
	3
	4
	5
	6
	7

	13. I am a sociable person. 
	1
	2
	3
	4
	5
	6
	7

	14. I often do things I find revolting. 
	1
	2
	3
	4
	5
	6
	7

	15. I avoid looking at my reflection. 
	1
	2
	3
	4
	5
	6
	7

	16. Sometimes I feel happy. 
	1
	2
	3
	4
	5
	6
	7

	17. I am an optimistic person. 
	1
	2
	3
	4
	5
	6
	7

	18. I behave as well as everyone else. 
	1
	2
	3
	4
	5
	6
	7

	19. It bothers me to look at myself. 
	1
	2
	3
	4
	5
	6
	7

	20. Sometimes I feel sad. 
	1
	2
	3
	4
	5
	6
	7

	21. I find the way I look nauseating. 
	1
	2
	3
	4
	5
	6
	7

	22. My behaviour repels people. 
	1
	2
	3
	4
	5
	6
	7







Transgender Congruence Scale (TCS ; Kozee et al., 2012) 
(measure removed)
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Thank you very much for taking the time to complete the first questionnaire pack!.  
We hope you have found it a useful and interesting experience so far. If you consented to this, we will contact you again in one month to ask you to complete the second questionnaire. 
If you have any questions or concerns about the study, please use the contacts below to get in touch.  If you’ve experienced any emotional or psychological difficulties as a result of the issues raised you can call or email the Samaritans for free on 116 123 (UK) 116 123 or jo@samaritans.org. You can also contact The Beaumont Society on 01582 412220 for advice and support. You should contact your GP or health provider if you've been feeling depressed or suicidal. 

Please remember that if you wish to withdraw your data at a later date, you can do so by emailing the main researcher and quoting your ID code, up to seven days after completing your questionnaires. Please remember to make a note of your ID code (the first three letters of your mother’s maiden name and the day of your birthday) and the researcher’s email (below).
Contacts
If you would like further information on the study or to withdraw your data, please contact: 
· Francisca Catarino, Trainee Clinical Psychologist 
· Email: fbarroscatarino1@sheffield.ac.uk

To raise concerns about this study, please contact: 
· Professor Paul Overton (p.g.overton@sheffield.ac.uk) – Psychology Department, University of Sheffield (in the first instance)
· Amrit Sinha (a.sinha@sheffield.ac.uk) – Clinical Psychology Unit, Psychology Department, University of Sheffield (if your complaint has not been handled to your satisfaction.
In case you experience any distress you can contact:
· Samaritans - 116 123 (UK) 116 123 (24 hours a day)
· The Beaumont Society – 01582 412220 (24 hours a day)
· Your GP or healthcare provider

If you have consented to this above, please enter your email address so that we can invite you to complete the second questionnaire pack in a month.

Email address:
Confirm email address:


If you know another person who fits the inclusion criteria* for this study and would like to take part in this study, please feel free to share this link with them:
Link to Qualtrics questionnaire. 
*Inclusion criteria:
Transgender individuals over 18 years of age who can read and write in English and who currently reside in one of the following countries Australia, Canada, Ireland New Zealand, United Kingdom, and United States of America 
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Subject: Second part of research study on wellbeing and self-care. Please read

Dear Participant,
My name is Francisca Barros Catarino and I am a trainee clinical psychologist from the University of Sheffield.
As you may remember, you recently kindly completed the first questionnaire pack for my research project on emotional experiences, wellbeing and self-care of transgender individuals.
You gave consent for me to contact you again to complete the second part of the questionnaire. The questionnaire should take no more than 15 minutes to read and complete. Your responses are anonymous and cannot be linked back to you. As in the first questionnaire, some of the topics discussed in the questionnaires include current and past negative experiences and feelings. This may be distressing for some people.

I would be very grateful if you could complete the second part of the questionnaire using the link below:

Link to second Qualtrics questionnaire.
 
By participating, you can also enter the competition to win £100 in an Amazon voucher.

Feel free to get in touch with any questions/ comments:
Researcher: Francisca Barros Catarino
Email: fbarroscatarino1@sheffield.ac.uk

 Thank you for your help!
Best wishes,
Francisca
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I would like to invite you to continue to take part in a research study predicting emotional experiences, wellbeing and self-care of transgender individuals

1. What will happen to me if I take part? What do I have to do?
You have already completed one part of the questionnaire. You previously gave me consent to contact you again to ask you to complete the second part of the questionnaire. If you decide to take part, you will be asked to consent to take part in the second part of the study and to being contacted again by email in a month, to complete the same questionnaire pack one last time. The second and third questionnaires should take no more than 15 minutes to complete. 
After you complete this questionnaire pack, we will give you contact details of researchers and listening services. At the end of the last questionnaire pack, we will give you some more information about the study and we will ask you to share your email address to be entered into a prize draw to win a £100 Amazon voucher or equivalent in your currency [different amounts will be shown]. The prize draw will take place on (DD/MM/YYYY).  The winner will be announced on (DD/MM/YYYY).
 
2. Do I have to take part?
No. Participation is voluntary and refusal to take part in the study will involve no consequence. You can withdraw from the study at any time. You may also request to have your data withdrawn. To do this, you will need to email the researcher with your unique code within 7 days of completing the questionnaire at any time point and all data will be deleted.
 
3. Will my taking part in this study be kept confidential?
Yes – all information collected will be kept strictly confidential. You have been asked to create a unique ID code for us to be able to match your answers at different time points and to find your responses in case you want to withdraw them. As for your email address, this will always be kept separately from your responses and will be used only to invite you to complete the next questionnaire or to enter you in the prize draw if you so wish. It will be saved in a password protected document in a secure University network and will only be accessible by the study team. Your email will be deleted immediately after the winner of the prize draw is contacted.  Your remaining (non-identifiable) responses will be stored securely for seven years after this study has been published (the length of time we need to keep research information for) then it will be destroyed. 
 
4. What are the possible disadvantages and risks of taking part?
Some of the topics discussed in the questionnaires include current and past negative experiences and feelings. This may be distressing for some people. Please remember you can stop taking part in this study at any time. If you do experience any emotional or psychological difficulties as a result of the issues raised, there are listening services available:
[UK examples] You can call the Samaritans for free on 116 123 (UK) 116 123. They're available 24 hours a day to talk through any issues you may be experiencing, and will do so in total confidence. Alternatively, you can email jo@samaritans.org.
You may also find it useful to contact The Beaumont Society on 01582 412220 (also available 24 hours a day) for advice and support. The Beaumont Society is a national organisation run by and for the transgender community.
The researchers’ contact details are below, if you have further questions or concerns about the study. You should contact your GP or health provider if you've been feeling depressed or suicidal. 
 
5. What are the possible benefits of taking part? 
By taking part in this study you will be eligible to win a £100 Amazon Voucher (this will take place on DATE TBC). Furthermore, you will help to increase our understanding of the psychological needs of transgender individuals. This will hopefully help us improve health service provision, in particular psychological therapies. If you would like a summary of the findings once the research is completed, please contact the researcher. 
 
6. What will happen to the results of the study?
The results from this study will be written up and submitted as a thesis for the clinical psychology doctorate at the University of Sheffield.  Additionally, they will be submitted for publication in scientific journal. Furthermore, I will share the publications resulting from the study with the organisations that have disseminated it. Please be assured that you will not be identified in any reports or publications from the study.

7. What if there is a problem? 
If you have any questions with any aspect of this study, please do not hesitate to contact the researcher, Francisca Catarino using the email address below. 

If you have any complaints about this project, please contact the researcher supervising the project in the first instance:
Professor Paul Overton (p.g.overton@sheffield.ac.uk) – Psychology Department, University of Sheffield.

Following this, if you feel your complaint has not been handled to your satisfaction then you can contact the research support officer:
Amrit Sinha (a.sinha@sheffield.ac.uk) – Clinical Psychology Unit, Psychology Department, University of Sheffield.

 
Contact
If you would like further information on the study or to withdraw your data, please contact: 
· Francisca Catarino, Trainee Clinical Psychologist 
· Email: fbarroscatarino1@sheffield.ac.uk

Thank you very much in advance for your support. I would be more than happy to address any queries or comments you may have.
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Consent questions
I have read and understand the information sheet for this study. I have had the opportunity to consider the information and know I can contact the researcher to ask questions.
 Yes/ No 
I understand that the issues discussed in this study may be somewhat distressing and that, if I experience distress, I can contact listening services listed in the information sheet or my GP/health provider.
Yes/ No 
I understand that my participation is voluntary. I understand that I am free to withdraw from the study at any time without giving any reason, without consequence.  I also understand that I can withdraw my data. If I wish to do this, I will need to email the researcher with my unique code within 7 days of completing the questionnaires.  
Yes/ No 
I understand that my responses will be kept strictly confidential. I agree to my anonymous data being used in this study as well as in future reports or publications. 
Yes/ No 
I consent to take part in this project.
Yes/ No 
I consent to being contacted again by email in a month to be asked to be invited to complete a second (briefer) questionnaire pack.
Yes/ No 
To ensure anonymity and so that we can match your three questionnaires, please provide your unique code. This was composed of the first three letters of your memorable word (e.g. your first pet's name or your mother’s maiden name) and the day of your birthday. For example, if your mother’s maiden name was Williams and your birthday was 02/07/1977, then your code would be: WIL02.  
 ID Code: ________ 
Please memorise or make a note of this code so you can enter it when you complete the second questionnaire pack (if you agreed to being contacted again). You can also use this code to request that your data is withdrawn if you wish to do so at a later date (up to 7 days after taking part).    
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Please complete the following demographic information:
Country of residence: 
· Australia
· Canada
· Ireland
· New Zealand 
· United Kingdom 
· United States of America 

Age: ____
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Anticipated healthcare avoidance vignettes

Would you make an appointment today if you had received a letter to attend a routine medical exam? This would involve being examined and questioned by a doctor.

Choose:     Call/Delay 
Please mark on a 0 to 100% scale how likely it would be that you would make an appointment today. 
0% _________________________________100%


Would you make an appointment today if you had noticed a suspicious change or sensation in your body? This would involve being examined and questioned by a doctor. 

Choose:     Call/Delay 
Please mark on a 0 to 100% scale how likely it would be that you would make an appointment today. 
0% _________________________________100%




Body Investment Scale (BIS - adapted; Orbach and Mikulincer, 1998)
(measure removed)

Depression, Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995).[image: tuoslogo_key_cmyk letthead]
(measure removed)


The Self-Disgust Scale Revised (SDS-R; Powell et al., 2015)
This questionnaire is concerned with how you feel about yourself. When responding to the statements below, please circle the appropriate number according to the following definitions: 1 = Strongly disagree; 2 = Very much disagree; 3 = Slightly disagree; 4 = Neither agree nor disagree; 5 = Slightly agree; 6 = Very much agree; 7 = Strongly agree.

	
	Strongly 
disagree
	Very much
disagree
	Slightly
disagree
	Neither
agree nor
disagree
	Slightly
agree
	Very much agree
	Strongly agree

	1. I find myself repulsive. 
	1
	2
	3
	4
	5
	6
	7

	2. I am proud of who I am. 
	1
	2
	3
	4
	5
	6
	7

	3. I am sickened by the way I behave. 
	1
	2
	3
	4
	5
	6
	7

	4. Sometimes I feel tired. 
	1
	2
	3
	4
	5
	6
	7

	5. I can’t stand being me. 
	1
	2
	3
	4
	5
	6
	7

	6. I enjoy the company of others. 
	1
	2
	3
	4
	5
	6
	7

	7. I am revolting for many reasons. 
	1
	2
	3
	4
	5
	6
	7

	8. I consider myself attractive. 
	1
	2
	3
	4
	5
	6
	7

	9. People avoid me. 
	1
	2
	3
	4
	5
	6
	7

	10. I enjoy being outdoors. 
	1
	2
	3
	4
	5
	6
	7

	11. I feel good about the way I behave. 
	1
	2
	3
	4
	5
	6
	7

	12. I do not want to be seen. 
	1
	2
	3
	4
	5
	6
	7

	13. I am a sociable person. 
	1
	2
	3
	4
	5
	6
	7

	14. I often do things I find revolting. 
	1
	2
	3
	4
	5
	6
	7

	15. I avoid looking at my reflection. 
	1
	2
	3
	4
	5
	6
	7

	16. Sometimes I feel happy. 
	1
	2
	3
	4
	5
	6
	7

	17. I am an optimistic person. 
	1
	2
	3
	4
	5
	6
	7

	18. I behave as well as everyone else. 
	1
	2
	3
	4
	5
	6
	7

	19. It bothers me to look at myself. 
	1
	2
	3
	4
	5
	6
	7

	20. Sometimes I feel sad. 
	1
	2
	3
	4
	5
	6
	7

	21. I find the way I look nauseating. 
	1
	2
	3
	4
	5
	6
	7

	22. My behaviour repels people. 
	1
	2
	3
	4
	5
	6
	7
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Thank you very much for taking the time to complete the first and second questionnaires!
We hope you have found it a useful and interesting experience so far. If you consented to this, we will contact you again in one month to ask you to complete the third and final questionnaire. 
If you have any questions or concerns about the study, please use the contacts below to get in touch.  If you’ve experienced any emotional or psychological difficulties as a result of the issues raised you can call or email the Samaritans for free on 116 123 (UK) 116 123 or jo@samaritans.org. You can also contact The Beaumont Society on 01582 412220 for advice and support. You should contact your GP or health provider if you've been feeling depressed or suicidal. 

Please remember that if you wish to withdraw your data at a later date, you can do so by emailing the main researcher and quoting your ID code, up to seven days after completing your questionnaires. Please remember to make a note of your ID code (the first three letters of your mother’s maiden name and the day of your birthday) and the researcher’s email (below)

Contacts
If you would like further information on the study or to withdraw your data, please contact: 
· Francisca Catarino, Trainee Clinical Psychologist 
· Email: fbarroscatarino1@sheffield.ac.uk

To raise concerns about this study, please contact: 
· Professor Paul Overton (p.g.overton@sheffield.ac.uk) – Psychology Department, University of Sheffield (in the first instance)
· Amrit Sinha (a.sinha@sheffield.ac.uk) – Clinical Psychology Unit, Psychology Department, University of Sheffield (if your complaint has not been handled to your satisfaction.
In case you experience any distress you can contact:
· Samaritans - 116 123 (UK) 116 123 (24 hours a day)
· The Beaumont Society – 01582 412220 (24 hours a day)
· Your GP or healthcare provider

If you have consented to this above, please enter your email address so that we can invite you to complete the second questionnaire pack in a month.

Email address:
Confirm email address:

If you know another person who fits the inclusion criteria* for this study and would like to take part in this study, please feel free to share this link with them:
Link to Qualtrics questionnaire. 
*Inclusion criteria:
Transgender individuals over 18 years of age who can read and write in English and who currently reside in one of the following countries Australia, Canada, Ireland New Zealand, United Kingdom, and United States of America.
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Subject: Last part of research study on wellbeing and self-care. Please read

Dear Participant,
My name is Francisca Barros Catarino and I am a trainee clinical psychologist from the University of Sheffield.
As you may remember, you recently kindly completed the second questionnaire pack for my research project on emotional experiences, wellbeing and self-care of transgender individuals.
You gave consent for me to contact you again to complete the third part of the questionnaire. The questionnaire should take no more than 15 minutes to read and complete. Your responses are anonymous and cannot be linked back to you. Again, some of the topics discussed in the questionnaires include current and past negative experiences and feelings. This may be distressing for some people.

I would be very grateful if you could complete the second part of the questionnaire using the link below:
Link to third Qualtrics questionnaire.
 By participating, you can also enter the competition to win £100 in an Amazon voucher.

Feel free to get in touch with any questions/ comments:
Researcher: Francisca Barros Catarino
Email: fbarroscatarino1@sheffield.ac.uk

Thank you for your help!
Best wishes,
Francisca Barros Catarino
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Dear Participant,

[If you have already completed and submitted the third part of the questionnaire, please ignore this email]

As you may remember, you recently kindly completed the second questionnaire pack for my research project on emotional experiences, wellbeing and self-care of trans/gender diverse individuals. This is a reminder that if you haven’t and would still like to complete your third questionnaire for this research project, you can do so until the end of February 2018 using the link below:

Third questionnaire

or copying and pasting the following link into your browser:

Link to Qualtrics questionnaire

By participating, you can enter a competition to win £100 in an Amazon voucher. The questionnaire should take no more than 15 minutes to read and complete. Your responses are anonymous and cannot be linked back to you. Again, some of the topics discussed in the questionnaires include current and past negative experiences and feelings. This may be distressing for some people.
 

Feel free to get in touch with any questions/ comments:
Researcher: Francisca Barros Catarino
Email: fbarroscatarino1@sheffield.ac.uk
 
Thank you for your help!
Best wishes,
Francisca Barros Catarino
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I would like to invite you to continue to take part in a research study predicting emotional experiences, wellbeing and self-care of transgender individuals


1. What will happen to me if I take part? What do I have to do?
You have already completed the first and second questionnaire packs. You previously gave me consent to contact you again to ask you to complete the third questionnaire pack. If you decide to take part, you will be asked to consent to take part in the study. The third questionnaires should take no more than 15 minutes to complete. 
After you complete the questionnaire pack, we will give you contact details of organisations and researchers. At the end of this questionnaire pack, we will give you some more information about the study and we will ask you to share your email address to be entered into a prize draw to win a £100 Amazon voucher or equivalent in your currency [different amounts will be shown]. The prize draw will take place on (DD/MM/YYYY).  The winner will be announced on (DD/MM/YYYY).
 
2. Do I have to take part?
No. Participation is voluntary and refusal to take part in the study will involve no consequence. You can withdraw from the study at any time. You may also request to have your data withdrawn. To do this, you will need to email the researcher with your unique code within 7 days of completing the questionnaire at any time point and all data will be deleted.
 
3. Will my taking part in this study be kept confidential?
Yes – all information collected will be kept strictly confidential. You will be asked to enter your unique ID code for us to be able to match your answers at different time points and to find your responses in case you want to withdraw them. As for your email address, this will always be kept separately from your responses and will be used only to invite you to complete the next questionnaire or to enter you in the prize draw if you so wish. It will be saved in a password protected document in a secure University network and will only be accessible by the study team. Your email will be deleted immediately after the winner of the prize draw is contacted.  Your remaining (non-identifiable) responses will be stored securely for seven years after this study has been published (the length of time we need to keep research information for) then it will be destroyed.  
4. What are the possible disadvantages and risks of taking part?
Some of the topics discussed in the questionnaires include current and past negative experiences and feelings. This may be distressing for some people. Please remember you can stop taking part in this study at any time. If you do experience any emotional or psychological difficulties as a result of the issues raised, there are listening services available:
[UK examples] You can call the Samaritans for free on 116 123 (UK) 116 123. They're available 24 hours a day to talk through any issues you may be experiencing, and will do so in total confidence. Alternatively, you can email jo@samaritans.org.
You may also find it useful to contact The Beaumont Society on 01582 412220 (also available 24 hours a day) for advice and support. The Beaumont Society is a national organisation run by and for the transgender community.
The researchers’ contact details are below, if you have further questions or concerns about the study. You should contact your GP or health provider if you've been feeling depressed or suicidal. 
 
5. What are the possible benefits of taking part? 
By taking part in this study you will be eligible to win a £100 Amazon Voucher (this will take place on DATE TBC). Furthermore, you will help to increase our understanding of the psychological needs of transgender individuals. This will hopefully help us improve health service provision, in particular psychological therapies. If you would like a summary of the findings once the research is completed, please contact the researcher. 
 
6. What will happen to the results of the study?
The results from this study will be written up and submitted as a thesis for the clinical psychology doctorate at the University of Sheffield. Additionally, they will be submitted for publication in scientific journal. Furthermore, I will share the publications resulting from the study with the organisations that have disseminated it. Please be assured that you will not be identified in any reports or publications from the study.

7. What if there is a problem? 
If you have any questions with any aspect of this study, please do not hesitate to contact the researcher, Francisca Barros Catarino using the email address below. 

If you have any complaints about this project, please contact the researcher supervising the project in the first instance:
Professor Paul Overton (p.g.overton@sheffield.ac.uk) – Psychology Department, University of Sheffield.

Following this, if you feel your complaint has not been handled to your satisfaction then you can contact the research support officer:
Amrit Sinha (a.sinha@sheffield.ac.uk) – Clinical Psychology Unit, Psychology Department, University of Sheffield.

 
Contact
If you would like further information on the study or to withdraw your data, please contact: 
· Francisca Catarino, Trainee Clinical Psychologist 
· Email: fbarroscatarino1@sheffield.ac.uk

Thank you very much in advance for your support. I would be more than happy to address any queries or comments you may have.


[bookmark: _Toc467792510][bookmark: _Toc515305277]Appendix Q. Consent form – Time 3
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Consent questions
I have read and understand the information sheet for this study. I have had the opportunity to consider the information and know I can contact the researcher to ask questions.
 Yes/ No 

I understand that the issues discussed in this study may be somewhat distressing and that, if I experience distress, I can contact listening services listed in the information sheet or my GP/health provider.
Yes/ No 

I understand that my participation is voluntary. I understand that I am free to withdraw from the study at any time without giving any reason, without consequence.  I also understand that I can withdraw my data. If I wish to do this, I will need to email the researcher with my unique code within 7 days of completing the questionnaires.  
Yes/ No 

I understand that my responses will be kept strictly confidential. I agree to my anonymous data being used in this study as well as in future reports or publications. 
Yes/ No 

I consent to take part in this project.
Yes/ No 
To ensure anonymity and so that we can match your three questionnaires, please provide your unique code. This was composed of the first three letters of your memorable word (e.g. your first pet's name or your mother’s maiden name) and the day of your birthday. For example, if your mother’s maiden name was Williams and your birthday was 02/07/1977, then your code would be: WIL02.  

ID Code: ________


[bookmark: _Toc467792511][bookmark: _Toc515305278]Appendix R. Debriefing sheet - Time 3
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Thank you very much for taking the time to complete all three questionnaires!
  We hope you have found this a useful and interesting experience. The specific aims of this study are to explore factors which may influence unpleasant feelings about oneself and one’s body. We want to know the degree to which these feelings, in particular self-disgust, can impact transgender people’s psychological wellbeing and self-care. This will help to inform the development of psychological therapies to address these difficulties.
As a thank you for taking part of this study, you are eligible to be entered into a prize draw to win a £100 Amazon voucher. Please indicate below if you wish to be entered and provide your email address, if so, so that we can contact you to let you know the results on DATE TBC. 

Yes , I would like to be entered ____       Email address:_______________________
No, I would not like to be entered ___

Results of this study will not include your name or any other identifying characteristics.  The research did not use deception. If you would like a summary of the findings of this research or if you have any questions or concerns about the study, please use the contacts below to get in touch. I will not contact you again.
If you’ve experienced any emotional or psychological difficulties as a result of the issues raised you can call or email the Samaritans for free on 116 123 (UK) 116 123 or jo@samaritans.org. You can also contact The Beaumont Society on 01582 412220 for advice and support. You should contact your GP or health provider if you've been feeling depressed or suicidal. 

Please remember that if you wish to withdraw your data at a later date, you can do so by emailing the main researcher and quoting your ID code, up to seven days after completing your questionnaires. Please remember to make a note of your ID code (the first three letters of your mother’s maiden name and the day of your birthday) and the researcher’s email (below)
Contacts
If you would like further information on the study or to withdraw your data, please contact: 
· Francisca Catarino, Trainee Clinical Psychologist 
· Email: fbarroscatarino1@sheffield.ac.uk

To raise concerns about this study, please contact: 
· Professor Paul Overton (p.g.overton@sheffield.ac.uk) – Psychology Department, University of Sheffield (in the first instance)
· Amrit Sinha (a.sinha@sheffield.ac.uk) – Clinical Psychology Unit, Psychology Department, University of Sheffield (if your complaint has not been handled to your satisfaction.
In case you experience any distress you can contact:
· Samaritans - 116 123 (UK) 116 123 (24 hours a day)
· The Beaumont Society – 01582 412220 (24 hours a day)
· Your GP or healthcare provider

If you know another person who fits the inclusion criteria* for this study and would like to take part in this study, please feel free to share this link with them:
Link to Qualtrics questionnaire. 
*Inclusion criteria:
Transgender individuals over 18 years of age who can read and write in English and who currently reside in one of the following countries Australia, Canada, Ireland New Zealand, United Kingdom, and United States of America 
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Spearman’s rho correlations of the two likelihood items (scored from 0 to 100%) at T1, T2, and T3 were calculated. Spearman’s rho showed significant moderate correlations between the two items a T1, T2, and T3 (respectively rs = 0.63, p < .001 rs=  0.65, p < .001, and rs = 0.68, p < .001). An average of the two items at each time point was therefore calculated. Regarding test-retest reliability of this combined measure, at 1 month and 2 months, Spearman’s rho were respectively 0.70 and 0.76 (both p<.001). This indicates significant and strong positive correlations between time points, indicating adequate test-retest reliability (at 1 and 2-month follow-ups). A moderate positive relationship with the total score of Body Investment was found (rs=0.52, p<.001) providing evidence for adequate convergent validity (correlations with body protection subscale of the Body Investment Scale).


[bookmark: _Toc515305281]Appendix U. Principal component analysis of three subscales of the Gender Minority Stress and Resilience Measure


The Kaiser-Meyer-Olkin measure confirmed the sampling adequacy for the analysis, KMO=0.70 (‘good’ according to Field, 2009), all KMO values were > 0.65 which is above the acceptable limit of 0.5 (Field, 2009). Bartlett’s test of sphericity χ2 (3) = 259.11, p < .001, indicated that the correlations between items were sufficiently large for PCA. Only one component had an eigenvalue above Kaiser’s criteria of 1 and explained 67.82% of the variance. Item loadings were all above .65. The Cronbach’s alpha for the total scale was .84, indicating good internal consistency.
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