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The Alternative Model of Personality Disorder (AMPD) is currently included in Section III of the Diagnostic and Statistical Manual for Mental Disorders – Fifth Edition (DSM-5). This review sought to summarise the literature concerning interrater reliability (IRR) of the AMPD. Despite high heterogeneity, meta-analysis provided tentative support for the IRR of Criterion A of the AMPD, with pooled ICCs for the Level of Personality Functioning Scale (LPFS) and its domains falling above DSM acceptability levels. Sub-group analysis of the LPFS suggested IRR scores could be improved by using a specific AMPD Structured Clinical Interview (SCI). Further research should in particular consider the IRR of Criterion B elements of the AMPD and overall PD diagnosis, where insufficient data was available to draw conclusions in the present study. 
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Since their development, both of the taxonomic systems of the Diagnostic and Statistical Manual for Mental Disorders (DSM) and the International Classification of Diseases (ICD) have primarily understood Personality Disorder as a concept best described through a collection of discrete, categorical, diagnoses. However, over the last 15 years, there has been a particular interest in developing dimensional approaches to the assessment of Personality Disorder (Widiger et al., 2009), with such an approach being reflected both in the DSM-5’s ‘Alternative Model’ of Personality Disorder (AMPD; DSM-5, Section III [American Psychiatric Association, 2013]) and the ICD-11’s arguably more radical decision to abolish all specific categories of Personality Disorder (World Health Organisation, 2018).
Dimensional approaches to personality classification are, of course, not new. Outside the area of psychopathology, such approaches have become widely acceped (Costa & Widiger, 1994; Eysenck & Eysenck, 1975). In the clinical context, such approaches are attractive as they appear to have the potential to provide at least a partial solution to some of the difficulties associated with categorical approaches, specifically the overuse of the “PD not otherwise specified” (PDNOS) diagnosis (Verheul & Widiger, 2004), the frequent need for multiple categorical diagnoses to accurately describe a particular presentation, and the high heterogeneity of symptoms that appear within diagnostic categories (Widiger et al., 2009; Wright & Zimmerman, 2015). Yet, the task of developing a dimensional approach that demonstrates reliability, validity and acceptability in clinical practice has not been without difficulty. Indeed, as the DSM-5 was launched, concerns were raised around the AMPD’s clinical utility, and the model was deemed too complex and theory laden for clinical practice (Clarkin & Huprich, 2011; Pincus, 2011; Pilkonis et al., 2011), ultimately leading to its inclusion in ‘Section III’ of the DSM-5. 
Regardless of the language used to describe personality characteristics, a clear issue for any taxonomic system is the need to identify the point at which a characteristic, trait or disorder is considered maladaptive or dysfunctional. One particular challenge is that perceptions of what constitutes “maladaptive” vary depending on the cultural context; PDs are diagnosed less frequently in collectivistic cultures (Winsper et al., 2019), and in certain cultures, particular personality presentations have not been described at all (for instance, Borderline PD has never been included in the Chinese Classification of Mental Disorders (CCMD-3; Chinese Psychiatry Association, 2000)). Yet, quantifying the level of impairment associated with personality functioning seems an important goal, with research suggesting that such impairment is the largest predictor of both treatment outcome and distress (Crawford et al., 2011; Bender et al., 2011). A structured assessment of the extent of dysfunction has the potential to provide a more clinically useful focus for diagnosis and prevent unhelpful behavioral descriptions of PD (Mulder, 2021). 
Criterion A of the AMPD specifies the requirement for impairment in personality functioning, operationalizing this through the Level of Personality Functioning Scale (LPFS; Bender et al., 2011). The dimensional constructs are categorised into “Self” (including identity and self-direction) and “Interpersonal” (including intimacy and empathy) domains which are rated on a five-point scale. Moderate impairment or greater across at least two domains meets clinical threshold. Criterion B identifies pathological personality traits. Twenty-five trait facets are identified under the following categories: Negative Affectivity, Detachment, Antagonism, Disinhibition and Psychoticism. The facets are rated on a four-level scale of descriptivism. 
Measurement of functional impairment in the ICD-11 shares some similarities with the approach adopted by the DSM-5 (Mulder, 2021; Hemmati et al., 2021), with assessment occurring across three levels of severity (mild, moderate and severe) and five personality trait domains; Negative Affectivity, Detachment, Disinhibition, Dissociality, and Anankastia (WHO, 2018). Given the broad similarities in approaches, it is hoped that the growing body of research surrounding the AMPD will be generalisable to the ICD-11 also (Mulder, 2021; Mulder & Tyrer, 2019).

Interrater Reliability
Interrater Reliability (IRR) is a fundamental assessment tool for diagnostic accuracy (Kraemer et al., 2012). It enables researchers to quantify agreement between two or more raters and thus measure the consistency with which diagnostic criteria are applied. IRR is of particular interest in PD diagnosis where within-category heterogeneity and multiple diagnoses are common (Widiger et al., 2009). Arguably, diagnostic systems with higher IRR indicate a shared conceptual understanding of the diagnosis and its application and are less prone to errors caused by human judgment, inexperience, or heuristics (Aboraya et al., 2006; Tversky & Kahneman, 1974). 
A previous review conducted by Samuel (2015) found overall moderate levels of IRR for the categorical system of PD. They reported a median kappa value for the diagnosis of any PD of .52 and an individual PD of .40. Their findings suggested that using a structured clinical assessment (the Shedler-Westen Assessment Procedure; Westen & Shedler, 1999) produced increased levels of IRR (k=.61), however variations in study design had little impact on the overall score (Samuel, 2015).

Aims
This review builds on Samuel’s (2015) review concerning the IRR of PD diagnoses in the context of the AMPD and specifically Criterion A and the associated LPFS. To the authors’ knowledge, no systematic review or meta-analysis exists summarising literature on IRR of the LPFS and its associated instruments. Therefore, this review aims to effectively summarise existing studies which report a statistical measure of IRR for the LPFS. 
At the point of pre-registration of the present review, it was hoped that a systematic review of IRR in relation to all elements of the AMPD could be conducted, however insufficient published research in relation to other elements including Criterion B and the overall diagnosis was available. The manuscript therefore presents the findings in relation to Criterion A only, which is considered in terms of a meta-analysis. Outcomes are reported in relation to DSM-5 acceptability thresholds for IRR (>.40; Kraemer et al., 2012) and reporting guideline thresholds for Intraclass Correlation Coefficients (ICCs); a dimensional measure of IRR (Koo & Li, 2016). 
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Protocol and Registration
The review protocol was pre-registered on the PROSPERO international prospective register of systematic reviews (PROSPERO, reference CRD42021254416).  

Search Strategy
A systematic search of published literature was conducted using the electronic databases PsycINFO, MEDLINE, CINAHL, and Scopus. Search terms "personality disorder*" AND ("alternative model of personality disorder*" or "ampd") were used. Broad search terms were used due to the limited research available. Reference lists and citations of key review papers and accepted papers were hand searched. Searches were conducted on 4th June 2021.

Eligibility
	Studies were only considered in the review if they met all of the following inclusion criteria: (a) Empirical research studies which applied one or more sections of the AMPD and were rated by more than one person, including an appropriate statistical measure of inter-rater reliability (IRR). The appropriate statistical measure of IRR was judged to be the single-rater ICC or an equivalent statistic. (b) Studies were required to have taken place in clinical or non-clinical settings (no exclusion criteria was applied for setting), (c) published in peer-reviewed journals only, and (d) written or translated into the English Language

Exclusion Criteria
	Studies were excluded in the following specific circumstances: (a) based on design (qualitative studies, theoretical, conceptual, or critical commentary, reviews or meta-analyses);  (b) population (under 18s not included); or(c) outcome (outcomes not conceptually relevant to IRR or insufficient reporting of statistical data).
 
Identification and Selection of Studies
Articles were identified, screened, and assessed using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) framework (Moher et al., 2009) (Figure 1). Papers were extracted from electronic databases using reference management software and duplicate articles were removed (Lorenzetti and Ghali, 2013).
Titles and abstracts of the remaining papers were screened by the primary author according to eligibility for the review. Ten percent of these papers were independently reviewed by a second rater. The kappa value at title and abstract screening was κ =0.83 (95% CI, [.65 to 1.01], p < .001) indicating a strong level of agreement between raters (McHugh, 2012). Any disagreements were discussed with the researcher’s academic supervisor and a final decision on the papers was agreed upon.
Full articles of remaining papers were acquired and assessed for eligibility. The first author and a Trainee Clinical Psychologist read 14 randomly selected papers (ten percent of identified articles) and independently completed an screening checklist to ensure accurate selection of the eligible papers (Boland et al., 2017). The kappa value at full article screening was κ =0.85 (95% CI, [.57 to 1.13], p < .001) indicating a strong level of agreement between raters (McHugh, 2012). Discrepancies were discussed and resolved, and whilst a third reviewer was available for consultation, this was not required. The final studies were checked against eligibility criteria to reduce bias. Both raters agreed that all the selected studies met the eligibility criteria.

Data Extraction and Coding
A data extraction database was used to record the following information for accepted studies; (a) article details (for example, author, publication year, title, journal), (b) study design and setting (c) sample description (including sample size and demographics), (d) rater description (including number, profession, and training) (e) AMPD criterion assessed, and instruments used, and (f) IRR statistics type and outcome.
	Originally, only single-rater ICCs were extracted from studies as this was the most commonly reported and clinically relevant statistically. A decision was later taken to also include weighted kappa in the analysis due to statistical similarity with single-rater ICC (Schuster, 2004). Where only “mean of k raters” ICCs were reported, studies were excluded from final analysis. Data duplication was monitored throughout, and a further two studies were excluded as a result.

Quality Assessment and Risk of Bias
The quality and risk of bias of included studies was assessed using the Quality Appraisal of Reliability Studies (QAREL; Lucas et al., 2010). We note that in the original pre-registered design, a different tool had been proposed, but the QAREL was subsequently identified as an instrument that more directly addressed the primary questions in the study. The QAREL is an 11-item checklist used to assess reliability studies. It explores seven principles representing the appropriateness of subjects, qualification of examiners, examiner blinding, order effects of examination, suitability of the time interval between repeated measurements, appropriate test application and interpretation, and statistical analysis. The scoring criteria for each item in each of the domains are Yes, No, Unclear, or N/A. Each item on the checklist is weighted equally. The total number of “yes” values are calculated as a percentage. A second reviewer was consulted where a judgement was unclear. High quality studies were defined as ≥60% “yes” on the QAREL (Cuchna et al., 2016).

Data synthesis
As noted, given the limited available data in relation to any elements of the AMPD beyond Criterion A (only three studies reported information for Criterion B, and three studies reported information in relation to overall diagnosis), there was judged to be no meaningful way to synthesize these elements and therefore the study focused on the synthesis of IRR values in relation to Criterion A only by means of a meta-analytic approach.
Meta-analyses were conducted using the Metafor package version 3.0-2 (Viechtbauer, 2010) in R Studio version 1.4.1717 (Wallace at al., 2012). Random effects models were used due to the presumed variance in effect sizes extracted from each study (Cuijpers, 2016). This approach allows for consideration of differences in true effect sizes between studies, as it provides broader and more conservative 95% confidence intervals than fixed effects models. 
For each meta-analysis, ICC and sample size values were extracted from each study, transformed to Fisher's z scale, and combined using a random–effects models (Cuchna et al., 2016; Borenstein et al., 2009). Fisher's z transformations are important to account for the non- normal distribution in these types of statistics (Cuijpers, 2016). Heterogeneity within meta- analyses was assessed following the transformation to Fisher's z by inspecting forest plots as well as using Cochran’s Q test (Cochran, 1954) and the I2 statistic (Higgins & Thompson, 2002). The Q test is important to determine whether heterogeneity was significant and the I2 statistic provides a percentage of variation across studies due to heterogeneity versus chance. To aid in the interpretation of the results, Fisher's z values were then converted back to ICC values after completing meta-analyses (Cuchna et al., 2016). 

Sub-group & Sensitivity Analysis
Sub-group analysis for Total LPFS Score was conducted using random effects model for instrument type (instrument designed for use with the AMPD vs no AMPD instrument).
	Sensitivity analysis was conducted to examine whether results were skewed by studies with a high risk of bias. High risk studies were removed if this was judged to be the case. Publication bias was explored visually using a funnel plot and the “trim and fill” method was applied to estimate IRR after bias had been accounted for (Duval &Tweedie, 2000; Viechtbauer, 2010).
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The selection process is outlined in the PRISMA diagram (Figure 1). The search yielded 719 studies of which 337 were excluded as duplicates resulting in 386 articles which were screened based on title and abstract. During this stage, 134 articles were subject to full eligibility screening, resulting in a total of 15 eligible studies. The most common reason for exclusion at the final stage was due to an AMPD criterion not being rated by two or more raters. 14 studies reported IRR statistics for LPFS total score and 11 reported statistics for the individual domains. Total sample size across LPFS Total Score was 902 (range from six to 162), this reduced to 775 for the individual domains (range 10 to 162). 

Study Characteristics
Characteristics (location, instrument, methods, sample size, sample demographic [age and gender], population type and rater information [type and number]) for the 15 studies included in the review can be found in Table 1. Rater experience varied across studies from clinically inexperienced lay raters (Zimmerman et al., 2014) to qualified mental health professionals (Morey, 2019). Ethnicity of sample and raters was largely unreported across studies, therefore is not included in Table 1.

Study Design
Studies used a variety of methods to assess IRR. Three studies used written vignettes or accounts of life stories. The remaining studies utilized a mix of live interviews and video recordings. Instruments used for assessments varied considerably. Three studies used Structured Clinical Interviews (SCIs) designed for assessing the categorical system of PD diagnosis (Structured Interview of Personality Organization; STIPO [Clarkin et al., 2004]) and the SCID–II (First et al., 1995) and eight used a specific AMPD assessment tool (SCID–5 AMPD; Bender et al., 2018), The Clinical Assessment of the Level of Personality Functioning Scale (CALF; Thylstrup et al., 2016) and the Interview for Personality Functioning DSM–5 (STiP-5.1; Hutsebaut et al., 2014). Other studies did not use an instrument, but instead relied on clinical interview (or reviewing materials) using the information provided in the AMPD to guide assessments.

Risk of Bias Assessment
Outcome of the QAREL (Lucas et al., 2010) can be seen in Table 1. All studies bar one reached the 60% cut off for low risk of bias and therefore high quality. Roche et al. (2018) scored 54.5% and was therefore rated as high risk of bias and low quality. This study was included in the initial analysis, however removed in sensitivity analysis.

	Criterion A – LPFS
A total of 14 studies reported 17 interrater reliability scores using single-rater ICCs or equivalent for Total LPFS score (one study reported three IRR tests using independent pools of raters, and one study reported two separate analyses based on two separate instruments conducted in separate interviews, with separate samples). This resulted in a pooled ICC of .75 (95% CI .63 – .84), however this was significantly heterogeneous (Q (16) =171.18, p<.01, I2= 90.10%; see Figure 2). This is above the DSM-5 cut off for acceptable IRR for the DSM and would be categorized as good reliability under ICC reporting guidelines (Kraemer et al., 2012; Koo & Li, 2016). Table 3 provides additional information on overall agreement.

Subgroup analysis of Total LPFS Score
Subgroup analysis of the assessment instrument can be found in Table 3. This separated studies into those which used an instrument designed for use with the AMPD (i.e., SCID-5-AMPD, StiP-5.1 and CALF) and those that either used an alternative structured assessment not recommended for the AMPD, or no assessment tool at all. Results showed the AMPD instruments yielded higher IRR correlations (ICC=.87, 95% CI [.79, .92]; Figure 3), however heterogeneity remained high for this group. Conversely, in the second group (ICC=.51, 95% CI [.42, .60]; Figure 4), heterogeneity was no longer significant (Q (8) =9.98, p=0.27, I2 = 25.30%; see Table 2).

Sensitivity analysis of Total LPFS estimates
Sensitivity analysis was conducted by removing studies rated as having a high risk of bias (n=1) (Roche et al., 2018). This increased reliability ICC to .80 (95% CI .70 – .87) and decreased heterogeneity somewhat, although this remained overall high.  Leave-one-out analysis (Viechtbauer, 2010) was also performed which showed no single study accounted for the high levels of heterogeneity.

Publication bias of Total LPFS estimates
Publication bias was assessed using funnel plots of Total LPFS IRR. Funnel plots appeared symmetrical and trim and fill analysis did not highlight any missing studies. Visual inspection of forest plots (Figure 2) highlighted small sample studies accounted for large confidence intervals (Kampe et al., 2018; Preti et al., 2018; Morey, 2019; Zimmerman et al., 2014).

LPFS Domains
Eleven studies reported single-rater ICCs for the individual LPFS domains (again, one study reported three IRR tests using independent pools of raters). The main findings for each individual domain meta-analysis can be found in Table 3. This table provides information on the number of studies (k), pooled sample size (N), estimate of overall ICC (ICC), 95% confidence intervals, significance test of weighted effect size estimate (z) and amount of heterogeneity (Q). Significant heterogeneity was found in all domains with pooled ICCs ranging from empathy (ICC= .63, 95% CI [.43 – .77]), to intimacy (ICC= .73, 95% CI [.54 –.85]). All pooled domains were above the DSM-5 cut off for acceptability and fell within the moderate category of reliability according to ICC reporting guidelines (Kraemer et al., 2012; Koo & Li, 2016).

Sensitivity analysis of LPFS domain estimates
Sensitivity analysis was conducted by removing domain studies rated as having high risk of bias (i.e., Roche et al., 2018). This increased reliability (ICCs ranged from .73, 95% CI [.57-.84] to .82, 95% CI [.68-.90]), however heterogeneity remained significant. Leave-one-out analysis (Viechtbauer, 2010) was performed and showed no one study accounted for the high levels of heterogeneity.
.
Publication bias of LPFS Domain estimates
Publication bias was assessed using funnel plots of all domains. Funnel plots appeared symmetrical, however trim and fill analysis highlighted one missing study for the Identity domain. However, pooled ICC for this domain remained at .70, 95% CI [0.54, 0.81] even when this study was accounted for. Visual inspection of forest plots (Figures 3-6) showed small sample studies accounted for large confidence intervals (Preti et al., 2018; Zimmerman et al., 2014).
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Summary of Findings
This review provides a summary of the literature concerning the IRR of the LPFS and hence Criterion A of the AMPD.  Fifteen studies were included in the current review. ICCs in Criterion A and its individual domains were meta-analysed to provide a pooled overall ICC. Sub-group and sensitivity analyses were carried out to explore high levels of heterogeneity and possible causes. 
Meta-analysis found overall “good” IRR for the LPFS score across the total sample  (ICC=.75; 95% CI [.63 – .84]). This is above the acceptable threshold for inclusion in the DSM-5 (Kraemer et al., 2012) and higher than previous estimates of IRR of the categorical model (k=.40 to .52; Samuel, 2015). However, there was significant heterogeneity across these studies (I2 =90.10%). Subgroup analysis highlighted considerable difference between assessment methods; assessment tools designed for the AMPD produced substantially higher IRR scores (ICC=.87, 95% CI [.79, .92]) than those that did not (ICC=.51, 95% CI [.42, .60]). Whilst heterogeneity was high, this potentially adds weight to the argument that reliability is improved with the use of an SCI (Aboraya et al., 2006; Wood et al., 2002). This may also indicate inconsistency in either application or understanding of the model when relying primarily on clinical judgement, or when using a non-specific SCI (Monahan, 1981; Kitamura & Kitamura, 2000).
Whilst the findings do generally seem to therefore provide broad support for the use of the LPFS, it must be noted that there was also substantial methodological heterogeneity between studies that arguably impinges on the extent to which these findings can be generalized. These differences extend to the method used to present the clinical material, the extent to which the clinical material represented the clinical reality of assessing people presenting with personality concerns, and the qualifications, experience and heterogeneity of the sample of raters utilized. Depending on the aims of the study, a methodologically stronger approach in one element was often associated with a ‘trade off’ in another. For instance, some studies seemed to focus on providing a broader range of raters whilst limiting the nature of the clinical material presented (e.g. Morey et al 2019 used a large sample of 123 mental health professionals to rate written vignettes), whereas other studies focused on providing a broader range of clinical material, with a correspondingly smaller number of raters being involved (e.g. Roche et al 2019 used information from 240 students, rated by a smaller panel of trained Research Assistants).
Indeed, in regard to the method used to present clinical material, there were broad differences observed between studies. Three studies used written vignettes, and two audio recordings, which are arguably relatively poor approximations of the clinical information that clinicians would process during a real-life clinical assessment. On the other hand, other studies used video recordings, or in some cases live interviews, and it was common for a mixture of approaches to be adopted. 
In regard to the qualifications and experience of the raters, there were significant differences between studies. Some studies utilized professional clinicians (e.g. psychologists or psychiatrists), some utilized unqualified but trained raters (e.g. Research Assistants), and others utilized untrained students or community members. In the latter case, this was typically with the aim of demonstrating the ability of the structured tool to be adopted by a wide audience; however, of course, the extent to which these findings are convincing or relevant in clinical terms is impacted to a large degree by the extent to which the clinical material is representative of the information that would be available to a rater in routine clinical practice; demonstrating interrater reliability presumably becomes much easier with much more contrived and standardized information. In this regard, it is noted there were unfortunately many differences also. Indeed, even when the material being rated was based on patients within clinical services, there was variation in the degree to which one might have reasonably believed the population to have warranted consideration for a personality disorder. Arguably the best approaches (e.g. Hutsebaut et al, 2017) utilized clinical samples where assessment of personality disorder would have likely happened in any case. Other studies used clinical samples where this was plausible but less clear (for instance, in the ‘clinical sample’ recruited by Zettl et al 2019 the most predominant diagnosis was ‘mood disorder’ and only 51% of the sample had been identified as having a personality disorder prior to the study). Finally, some studies utilized ‘non-clinical’ samples either in combination with clinical samples, or used samples entirely outside a clinical context (for instance Roche et al, 2018, who used a large sample of students). Finally, a concerning finding was the lack of reporting of key demographic variables such as ethnicity, arguably a key feature that could be highly relevant to future research given the lack of invariance demonstrated in some self-reported PD measures (Bagby et al, 2022). 
In all, these methodological considerations may be important for future reviews addressing a similar topic. In this regard, one practical recommendation would be that any subsequent review of a process of diagnostic assessment of personality disorders would not only pay attention to quality appraisal in relation to the risk of bias using a more generic instrument such as the QAREL, but also, to a much greater degree, in the extent to which a study’s methodological choices about the sample being rated, the process of conducting the ratings, and the qualifications and practices of the evaluators, matching routine clinical practice. This could be conducted either through an adapted quality appraisal process or, at least to some extent, through additional subgroup analyses as further studies become available. 

LPFS Individual Domains
One potentially intriguing finding highlighted within the study relates to the variability in pooled agreement across the domains, with empathy reporting the lowest pooled agreement and intimacy the highest (Table 3). Whilst acknowledging the high heterogeneity across domains, this suggests some domains may be more reliably agreed upon than others. Several factors could be relevant in understanding these apparent differences. Firstly, there may be practical difficulties in assessing the domains. For example, intimacy dysfunction may be assessed through self or observer reports of relationship breakdowns. On the other hand, assessment of empathy may be more challenging, arguably requiring specific attention towards, and perhaps skill in assessing, reflective functioning (Zimmerman et al., 2014). It is also possible that the impact of relational difficulties is more salient to the person being assessed, and therefore perhaps more obviously or naturally highlighted in response to questions.  Finally, the variation in IRR could highlight fundamental differences in the way the domains are understood by raters. This could be attributed to lack of familiarity with the concepts, difficulties in defining the concepts (particularly across cultures) or indeed flaws within the concepts themselves. This aligns with previous critiques of the model suggesting the domains are too complex to be universally understood (Pincus, 2011; Pilkonis et al., 2011). Taken together, these factors may highlight a need for additional training and or the use of a specific AMPD SCI to guide this process.

Limitations
To the best of the authors’ knowledge, this is the first meta-analytic review of the IRR of the AMPD. However, this review does present with several limitations, in addition to the methodological challenges within the studies already considered. It is quite likely that these methodological differences would go a long way to explain the high levels of heterogeneity within all of the meta-analyses conducted. 
Secondly, methodological limitations within the review itself are also important to consider. Searches were limited to English-language articles with translations not available despite contacting authors. Only published peer-review articles were included, which meant unpublished or grey literature was potentially excluded. Furthermore, data extraction, coding and quality rating were mainly conducted by a single author, which could have led to reporting bias.
Thirdly, it is important to consider limitations around reporting of IRR statistics within studies. For the dimensional criteria, single-rater ICCs were the most frequent and appropriate reporting method. However, some studies were excluded for reporting different forms of ICC or other IRR statistics, with raw data not available. This was an important methodological decision to correctly pool data due to ICC of the “mean of k raters” always appearing larger than the corresponding single-rater type (Koo & Li, 2016). This was also more clinically appropriate as diagnoses in clinically practice are unlikely to be independently rated by a team of clinicians, so this inflated IRR is unlikely to be replicated in clinical practice. 
Fourth, trim and fill analysis highlighted a possible missing study within the Identity domain which could indicate publication bias (Duval & Tweedie, 2000; Viechtbauer, 2010). However, correcting for this had no impact on the overall ICC score. No missing studies were found on any other domains. Removal of studies with high risk of bias improved domain scores (Empathy ICC= .73, 95% CI [.57-.84]; to Intimacy ICC=.82, 95% CI [.68-.90]), however variability between scores remained and heterogeneity remained significant.
Finally, but perhaps most substantially, we acknowledge that the review was only able to consider reliability in relation to Criterion A, with insufficient studies available to conduct any meaningful analysis of actual trait domains or overall diagnosis. As new research is published, there is certainly scope for a future review to consider such an analysis, which would also ideally give attention to the methodological concerns raised presently.

Clinical Implications
The findings of this study, whilst limited, are clinically important. Results indicate the pooled ICCs of the LPFS and individual domains all fall above the acceptable level for inclusion in DSM-5 (Kraemer et al., 2012). Furthermore, pooled ICCs suggested “good” reliability for LPFS and “moderate” reliability of the individual domains. It is hoped this will go some way to support the case for inclusion into future DSM editions. Furthermore, sub-group analysis shows that using a SCI designed for the AMPD (at least for Criterion A) improves reliability even further. This supports previous research and practice guidelines which recommend the use of SCIs in clinical practice (Samuel, 2015; Wood et al., 2002). It also advises caution around the use of unstructured clinical interviews. This mirrors previous research which suggests clinicians overestimate their ability in other areas of clinical decision making (Monahan, 1981; Kitamura & Kitamura, 2000). 
The results also show promising data for the severity domain of the AMPD and its learnability for clinicians, particularly considering some studies opted for inexperienced or untrained raters. However, it is important to highlight that even in research conditions, few “excellent” IRRs were reported across any domain. Taken together, this information may highlight the need for more consistent use of SCIs within clinical practice, additional training, or clarification around AMPD constructs and indicate the need for further research. 

Future Research
Future research of IRR in Criterion B and overall diagnosis is clearly urgently warranted. Given tentative findings of this review, it would be beneficial to focus research using AMPD SCIs. For overall diagnosis, a particular focus on other presentations aside from Borderline PD would be beneficial. Furthermore, although the inclusion of inexperienced raters in research has been helpful to highlight learnability of the AMPD, further research focusing on implementation of the model in clinical practice would be advantageous to increase ecological findings. Similarly, as already highlighted, future reviews should consider the variation in methodology adopted in existing studies, and reporting key information such as ethnicity. Future reviews would also be assisted if subsequent IRR studies reported both single-rater and “mean of k raters” ICCs for more accurate comparisons between studies to be made. Finally, it may be helpful to conduct this review again focusing on test-retest reliability which is considered another fundamental element of reliability alongside IRR (Kraemer et al., 2012).
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Figure 1-  Forest plot of Total LPFS subgroup IRR meta-analysis (non AMPD instruments only)




[image: ]Figure 2 Forest plot for LPFS Domain – Identity IRR meta-analysis







[image: ][image: ]Figure 8. Forest plot for LPFS Domain – Intimacy IRR meta-analysis
Figure 7. Forest plot for LPFS Domain – Empathy IRR meta-analysis





Table 1.
Overview of final studies included in review

	Study
	Location
	Instrument
	Methods
	Sample size
	%
Female
	Sample age (years)
	Population
	Raters
	No. of ratings pp
	Risk of bias QAREL
	Risk of Bias Rating

	
	
	
	
	
	
	
	
	
	
	% of yes
	

	
	
	
	
	
	
	Range
	M±SD
	
	
	
	
	

	Buer
	Norway
	SCID-5-
	Live
	17
	65
	19-59
	31.6
	Clinical and
	7 experienced
	5
	72.7
	Low

	Christensen et
	
	AMPD
	interviews
	
	
	
	
	non-clinical
	raters
	
	
	

	al. (2018)
	
	
	and video recordings
	
	
	
	
	
	
	
	
	

	Cruitt et al.
	United
	LSI and
	Video
	162
	56.2
	55-64
	NR
	Non-clinical
	9 undergraduate
	3
	72.7
	Low

	(2019)
	States
	LPFS
	recordings
	
	
	
	
	
	students
	
	
	

	
	
	
	of LSIs
	
	
	
	
	
	
	
	
	

	Dereboy et al.
	Turkey
	SCID-II
	Live
	120
	66.67
	16-63
	35.7±
	Clinical
	Clinicians*, 3
	2
	63.6
	Low

	(2018)
	
	and LPFS
	interviews
	
	
	
	12.5
	(inpatient
	CP students, 3
	
	
	

	
	
	
	
	
	
	
	
	and
	academics, 1
	
	
	

	
	
	
	
	
	
	
	
	outpatient)
	psychiatrist and
	
	
	

	
	
	
	
	
	
	
	
	
	2 CPs
	
	
	

	Garcia et al.
	United
	LPFS and
	Written
	15
	NR
	NR
	NR
	Clinical
	13 CP doctorate
	13
	63.6
	Low

	(2018)
	States
	PDLT–C
	vignettes
	
	
	
	
	
	students
	
	
	

	
Hutsebaut et
	
Netherlands
	
STiP-5.1
	
Live
	
40**
	
66.3
	
16-61
	
33.6±
	
Clinical
	
12 Psychologists 
	
2
	
90.9
	
Low

	al. (2017)
	
	
	interviews
	
	
	
	12
	
	   & 3 study authors 
	
	
	

	
	
	
	and video
	
	
	
	
	
	
	
	
	

	
	
	
	recordings
	18
	4.2
	18-60
	39±
	Community
	(same as above)
	
	
	

	
	
	
	
	
	
	
	14.5
	
	
	
	
	

	Hutsebaut et al. (2021)
	Netherlands
	STiP-5.1
	Interview and
	30
	10.3
	21-65
	38.43±
11.70
	Clinical (forensic
	“Psychologists or trainees”
	2
	81.8
	Low

	
	
	
	observer
	
	
	
	
	inpatient)
	
	
	
	






	Kampe et al. (2018)
	Germany
	SCID-5- AMPD
and STIPO
	Interviews and video recordings
	30
	60
	16-61
	32.5±
9.77
	Clinical
	Author and a CP Masters student
	2
	63.6
	Low

	Morey (2019)
	United
	DSM
	Written
	12
	NR
	NR
	NR
	Clinical (not
	123 mental
	40
	72.7
	Low

	
	States
	TEXT
	vignettes
	
	
	
	
	all PD)
	health
	
	
	

	
	
	
	
	
	
	
	
	
	professionals
	
	
	

	Preti et al.
	Italy
	STIPO
	Live
	10
	100
	NR
	36.6±
	Clinical
	10 clinically
	10
	72.7
	Low

	(2018)
	
	
	interviews
	
	
	
	11.26
	(inpatients)
	inexperienced
	
	
	

	
	
	
	and audio
	
	
	
	
	
	undergraduate
	
	
	

	
	
	
	recordings
	
	
	
	
	
	students
	
	
	

	Roche et al.
	United
	LFPS
	Written
	70***
	80
	NR
	20.52±
	Non-clinical
	15 research
	5
	54.5
	High

	(2018)
	States
	
	abbreviate
	
	
	
	0.98
	(students)
	assistants (3
	
	
	

	
	
	
	d LSIs.
	85ª
	81
	NR
	19.92±
	
	teams of 5)
	
	
	

	
	
	
	
	
	
	
	1.52
	
	
	
	
	

	
	
	
	
	85 ª
	81
	NR
	19.92±
	
	
	
	
	

	
	
	
	
	
	
	
	1.52
	
	
	
	
	

	Somma et al.
	Italy
	SCID-5-
	Interview
	84
	53.6
	NR
	36.42±
	Clinical
	10 Trainee CPs
	2
	72.7
	Low

	(2019)
	
	AMPD
	and
	
	
	
	12.94
	
	
	
	
	

	
	
	
	observer
	
	
	
	
	
	
	
	
	

	Somma et al. (2020)
	Italy
	SCID-5- AMPD
	Interview and
	88
	54.5
	NR
	36.47±
14.04
	Clinical
	CPs with 1–3 years of
	2
	90.9
	Low

	
	
	
	observer
	
	
	
	
	
	experience
	
	
	

	Thylstrup et
	Denmark
	CALF
	Interview
	30b
	47.22
	18-56
	36
	Clinical
	4 psychologists
	3
	63.6
	Low

	al. (2016)
	
	
	and video
	
	
	
	
	
	and 2 MDs
	
	
	

	
	
	
	recording
	7
	100
	24-45
	34
	Non-clinical
	(2 interviews
	
	
	

	
	
	
	
	
	
	
	
	
	conducted by a
	
	
	

	
	
	
	
	
	
	
	
	
	psychology
	
	
	

	
	
	
	
	
	
	
	
	
	student)
	
	
	





	Zettl et al. (2020)
	Germany
	StiP-5.1
	Interview and audio recordings
	50c
	57.27
	NR
	31.44±
11.74
	Clinical and non-clinical
	Trained researchers
	2
	63.6
	Low

	Zimmerman et al. (2014)
	
Germany
	OPD and LFPS
	Video recordings
	
10
	
100
	
NR
	
30.8±
	Clinical (inpatients)
	22 untrained and clinically
	
22
	
72.7
	
Low

	
	
	
	
	
	
	
	9.6
	
	inexperienced
students
	
	
	




Note. CP=Clinical Psychologist; SCID-5-AMPD= SCI for the DSM-5 Alternative Model for Personality Disorders; LSI = Life Story Interviews; LPFS = Level of Personality Functioning Scale; SCID- II = SCI for the Diagnostic and Statistical Manual of Mental Disorders Axis II; CP=Clinical Psychologist; PDLT–C = Clinician Rating Personality Disorder Level and Traits; StiP-5.1= Semi-Structured Interview for Personality Functioning DSM–5; STIPO= Structured Interview of Personality Organisation ; CALF= Clinical Assessment of the Level of Personality Functioning Scale; OPD= Operationalized Psychodynamic Diagnosis system; *refers to intake clinicians as raters in addition to “second rater”. Unclear how many clinicians took part, therefore this is coded as 2 raters to reduce error. **only 40 participants were included in IRR analysis, however demographics are reported for the total sample of 80. ***IRR sample of 70, however only 50 participants completed the initial demographic survey. aIRR sample of 85, demographics reported for total 110 sample of study. bIRR sample of 30, demographics reported for total sample of 37. cIRR sample of 50, demographics reported for total sample of 110.


Table 2
Interrater reliability statistics for Criterion A- Total LPFS scores and individual domains organized alphabetically by measure, then author.

IRR (95% confidence intervals)
	Study
	N
	Measure
	IRR Stat
	Total LPFS
	Identity
	Self- Direction
	Empathy
	Intimacy

	Hutsebaut et
	58
	StiP-5.1
	ICC (1,1)
	.71
	.76
	.64
	.79
	.80

	al. (2017)
	
	
	
	
	
	
	
	

	Hutsebaut et al. (2021)
	30
	StiP-5.1
	ICC (1,1)
	.81
	.54
	.77
	.69
	.90

	Zettl et al.
	110
	StiP-5.1
	ICC (2,1)
	.92
	.93
	.92
	.89
	.93

	(2020)
	
	
	
	
	
	
	
	

	Kampe et al.
	6
	StiPO
	ICC (2,1)
	.78
	-
	-
	-
	-

	(2018)
	
	
	
	
	
	
	
	

	Preti et al.
	10
	StiPO
	ICC (2,1)
	.42
	.39
	.35
	.28
	.42

	(2018)
	
	
	
	(.21,.72)
	(.19,.71)
	(.16, .67)
	(.11,.60)
	(.21,.73)

	Buer
	17
	SCID-5-
	ICC (2,1)
	.96
	.94
	.94
	.9
	.89

	Christensen
	
	AMPD
	
	(.92,.9)
	(.88, .98)
	(.87, .98)
	(.80, .96)
	(.80, .96)

	et al. (2018)
	
	
	
	
	
	
	
	

	Kampe et al.
	30
	SCID-5-
	ICC (2,1)
	.93
	.89
	.79
	.92
	.95

	(2018)
	
	AMPD
	
	(.87,.90)
	
	
	
	

	Somma et al.
	84
	SCID-5-
	Kw
	.87
	-
	-
	-
	-

	(2019)
	
	AMPD
	
	
	
	
	
	

	Somma et al.
	88
	SCID-5-
	ICC (1,1)
	.87
	.83
	.87
	.77
	.88

	(2020)
	
	AMPD
	
	
	
	
	
	

	Thyltsrup et
	30
	CALF
	ICC (3,1)
	.69
	.59
	.72
	.42
	.65

	al. (2016)
	
	
	
	(.47-.83)
	(.33-.76)
	(.51-.84)
	(.11-.65)
	(.42-.80)

	
Cruitt et al.
	
162
	
LSI and
	
ICC (1,1)
	
.56
	
.57
	
.50
	
.47
	
.37

	(2019)
	
	DSM
	
	
	
	
	
	

	Garcia et al (2018)
	15
	DSM
	ICC (2,1)
	.81
	
	
	
	

	Morey
	12
	DSM
	ICC (1,1)
	.50
	-
	-
	-
	-

	(2019)
	
	
	
	
	
	
	
	

	Roche et al.
	70
	DSM
	ICC (2,1)
	.58
	.49
	.44
	.26
	.29

	(2018a)
	
	
	
	(.48,.69)
	(.38,.61)
	(.33,.56)
	(.16,.38)
	(18,.41)

	Roche et al.
	85
	DSM
	ICC (2,1)
	.42
	.41
	.29
	.23
	.31

	(2018b)
	
	
	
	(.32,.53)
	(.31,.52)
	(.19,.40)
	(.13,.3)
	(.21,.42)

	Roche et al.
	85
	DSM
	ICC (2,1)
	.36
	.41
	.21
	.14
	.23

	(2018c)
	
	
	
	(.26,.47)
	(.31,.52)
	(.12,.32)
	(.06,.24)
	(.13,.33)

	Zimmerman
	
	OPD and
	
	.51
	.41
	.46
	.25
	.63

	et al. (2014)
	10
	DSM
	ICC (2,1)
	(.31,.70)
	(.23,.71)
	(.27, 75)
	(.12,.55)
	(.43, 85)






Table 3.
Meta-analysis outcomes for Interrater Reliability of Criterion A LPFS and its domains, including subgroup analysis.

	Variable
	k
	ICC
	95%
Confidence
	SE
	p
	T2
	z
	Q
	df
	p
	I2

	
	
	
	
	LL
	UL
	
	
	
	
	
	
	
	

	TOTAL LPFS
	
	17
	0.75
	0.63
	0.84
	0.12
	<.001
	0.44
	8.27
	171.18
	16
	<.001
	90.10

	Instrument
	AMPD
	8
	0.87
	0.79
	0.92
	0.13
	<.001
	0.32
	10.30
	35.61
	7
	<.001
	83.90

	used
	Instrument
	
	
	
	
	
	
	
	
	
	
	
	

	
	No AMPD
instrument
	9
	0.51
	0.42
	0.60
	0.06
	<.001
	0.01
	8.87
	9.98
	7
	0.27
	25.30

	Domains
	Identity
	13
	0.70
	0.55
	0.81
	0.13
	<.001
	0.19
	6.55
	148.17
	12
	<.001
	91.56

	
	Self-Direction
	13
	0.68
	0.51
	0.80
	0.14
	<.001
	0.21
	6.04
	174.81
	12
	<.001
	92.12

	
	Empathy
	13
	0.63
	0.43
	0.77
	0.15
	<.001
	0.24
	5.11
	165.17
	12
	<.001
	92.91

	
	Intimacy
	13
	0.73
	0.54
	0.85
	0.16
	<.001
	0.31
	5.68
	247.33
	12
	<.001
	94.46
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