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Thesis Overview 

This thesis is submitted in partial fulfilment of the requirements for the degree of Doctor of Clinical 

Psychology at the University of Birmingham. The thesis comprises of two volumes. All identifying 

information has been anonymised for confidentiality.  

Volume One 

This volume comprises three chapters. The first chapter is a meta-analysis of the diagnostic 

accuracy of the Word Memory Test in detecting dissimulation within analogue studies. The 

second chapter is a qualitative study that investigates the experience of clinicians participating in 

shared decision-making with patients with Multiple Sclerosis. The third chapter is a press release 

document, providing an overview of the meta-analysis and qualitative study.  

Volume Two 

This volume comprises five clinical practice reports (CPRs). The first report presents the case of 

a 14-year-old female presenting with anxiety and intense threat beliefs formulated from a 

cognitive behavioural and psychodynamic perspective. The second report presents a service 

evaluation exploring staff perspectives of client access to psychological therapies within mental 

health services for children and young people. The third report presents a case study of a 53-

year-old female with Obsessive-Compulsive Disorder, using cognitive behavioural and systemic 

models. The fourth report is a single-case experimental design, evaluating the effectiveness of a 

behavioural intervention with a 70-year-old male with a Learning Disability. The final report 

presents an abstract of an oral presentation of a cognitive-behavioural intervention with a 72-

year-old female presenting with anxiety, depression and suicidal ideation.  
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Abstract 

Background 

The accuracy of interpreting cognitive assessment data in the context of suspected 

neurological disorder or impairment is dependent on the active engagement of the client. 

Performance Validity Tests (PVT’s) like the Word Memory Test (WMT) are advocated for 

routine use within neuropsychological evaluations. Due to the nature and challenges in the 

assessment of effort and motivation, evaluating the diagnostic accuracy of PVTs is 

dependent upon either ‘known-group’ or experimental methodologies. This study therefore 

sought to investigate the diagnostic accuracy of the WMT amongst studies using analogue 

simulators.  

Method 

A systematic search of the literature was undertaken using PsycINFO, Medline, EMBASE 

and Web of Science databases. A total 57 datasets were extracted for quantitative synthesis 

from 18 primary studies. Meta-analytic synthesis of univariate and bivariate indicators of test 

accuracy was performed.   

Results  

Results demonstrated that the WMT holds strong diagnostic accuracy in the detection of 

individuals instructed to simulate cognitive impairment, with a DOR 146.986 (95% CI 61.138 

– 353.378). Bivariate meta-analysis produced an area under the curve of 0.97 and the 

associated sROC curve also shows strong diagnostic accuracy.  

Conclusions  

The strength of the conclusions able to be drawn were limited by the available literature. 

Administration of the WMT according to test publisher instructions, and more accurate 

reporting (including Genuine Memory Impairment Profile) would enable further synthesis of 

WMT classification accuracy to be undertaken.   
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Introduction 

Effort Testing / Performance Validity Tests 

Neuropsychological assessment uses several sources of information when exploring 

the cognitive, neurological, emotional and behavioural consequences of neural insult. 

Alongside interviews, questionnaires (self/other report) and observations, formalised 

neurocognitive testing is a mainstay of the profession. Neurocognitive assessment requires 

active, effortful participation from patients. The validity of applying neuropsychological 

interpretation to such data is predicated on the assumption of this effortful engagement 

(Helibronner et al., 2009; McMillan et al., 2009). Many psychological and motivational 

formulations for suboptimal effort have been cited, including emphasising the legitimacy and 

severity of neurocognitive symptoms, conversion and/or functional neurologic disorders, 

disinterest or disengagement with the assessment process or active dissimulation of 

neurocognitive deficits (malingering or factitious disorder). The misidentification of 

psychologically or motivationally mediated test failure as evidence of neurocognitive deficit 

may have profound and enduring consequences for the client. They may receive 

inappropriate services, receive inappropriate expectations for recovery and fail to receive 

potentially beneficial treatments targeted at the psychological or motivational basis for the 

test performance.  

Multiple tests have been developed in an attempt provide a quantifiable assessment 

of the validity of individual performance during testing. Although sometimes described as 

‘Symptom Validity Tests’ (SVTs), the more accurate terminology for this group of measures 
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would be ‘Performance Validity Tests’ (PVT’s)1. Whilst some neuropsychological tests (e.g., 

Wechsler Memory Scale (WMS-IV; Weschler, 2009) have indices embedded to assess 

performance validity, specific PVT’s are completed in addition to other neuropsychological 

tests. Standalone PVT’s typically take the form of a forced-choice (FC) recognition memory 

task. Designed to appear as difficult cognitive tasks in fact, they rely largely or wholly on 

cognitive processes that are robust to cognitive insult (e.g., Goodrich-Hunsaker & Hopkins, 

2009).   

The majority of PVT’s use a performance cut-off to identify respondents at risk of 

negative response bias – performance which falls below an established cut-point is deemed 

as ‘invalid’ and likely indicative of suboptimal effort (Bigler, 2014). This permits determination 

of the presence of suboptimal effort with considerable certainty and in some circumstances 

(for example, below chance responders) one may be able to establish intentionality. It is not 

possible for a PVT alone to determine the motivational (or other) origins of suboptimal 

performance. For example, whilst individuals with a dementia diagnosis may be likely to ‘fail’ 

a PVT they will demonstrate a characteristic pattern of performance (Green & Merten, 2013). 

There will also be evidence from additional clinical information and observation of a 

presentation consistent with severe cognitive impairment – i.e., requiring significant support 

with daily functioning. Where test failure is due to genuine and severe impairment and not 

suboptimal effort this would be deemed a false positive (FP) result. Accordingly, it is incorrect 

for PVT’s to be referred to as tests of malingering, as PVT performance alone cannot 

establish the motivational basis for the behaviour.  

 

1 SVTs are predominantly used to assess the validity of self-reported symptomatology (Lippa, 2018) 
whereas PVT’s are concerned with the identification of suboptimal effort or ‘noncredible effort’ on 
neurocognitive ability measures. 
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PVT’s should be a key component of all neuropsychological assessments. Multiple 

position papers published in the United States advocate for the use of both stand-alone and 

embedded PVT’s as the most valid and essential approach to determining the validity of test 

performance in neuropsychological evaluation (Bush et al., 2005; Heilbronner et al., 2009). A 

good practice framework for the routine use of PVT’s in clinical practice across contexts - i.e., 

outside of forensic and litigation situations, has also been published by the British 

Psychological Society (McMillan et al., 2009).  

PVT’s form a significant part of the multidimensional framework for classification of 

malingering for many years (Slick et al., 1999). In a recent update (2020) revised criterion 

lists somatoform, factitious and function neurological disorders as conditions where a 

classification of malingering can be attributed in the presence of non-credible PVT 

performance (see Sherman et al., 2020 for further discussion).  

Word Memory Test 

The Word Memory Test (WMT; Green et al., 1996) is a computerised PVT. It is an 

assessment of verbal learning and recognition memory, which involves a list of twenty 

semantically related word pairs presented twice to the respondent. Following two learning 

trials, the Immediate Recognition (IR) sub-test is undertaken. This is a forced-choice 

recognition task inviting the patient to choose the word from the original list of 40 new word 

pairs. After a thirty-minute delay, a new group of 40-word pairs are presented as part of the 

Delayed Recognition (DR) trial. The Consistency index (CNS) is calculated according to the 

consistency of responses between the IR and DR sub-tests (percentage of words correctly 

identified on both trials). An 82.5% (Standard cut-off) score or below on any of these three 

indices is suggested to be indicative of suboptimal effort (Green, 2003). This cut-score is 

derived as three standard deviations below those with severe traumatic brain injury (Green et 
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al., 2002). The WMT also includes four measures of memory ability (containing secondary 

validity indicators) which are administered after the IR and DR. These are listed in Table 1:  

Table 1 

Additional WMT subtests (not part of primary effort indices) 

WMT Subtest Administration 

Multiple Choice (MC) 

 

Respondents are presented with the first 

word from the pair and instructed to select its 

pair from eight presented options. 

Paired Association (PA) 

Individuals are presented with the first word 

and invited to tell the tester the second. 

Delayed Free Recall (DFR) & 

Long Delayed Free Recall (LDFR) 

Individuals recall as many words as possible 

in any order, and after a further 20-minute 

delay. 

 

Patient performance on the WMT may be compared to multiple comparison groups. 

These groups include patients with; Moderate-Severe Traumatic Brain Injury (TBI), 

neurological patients, impaired verbal memory, ‘normal’ controls, dementia, learning 

disability, persons with differing motivations to perform optimally (e.g., those tested in 

forensic settings or in relation to compensation claims) and people asked to simulate the 

effects of brain injury. To address the potential for FP’s for suboptimal effort in the severely 

impaired, the Genuine Memory Impairment Profile (GMIP or Severe Impairment Profile, SIP) 

was developed by authors of the WMT. The GMIP seeks to differentiate between below cut-
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off performance due to cognitive impairment and that resulting from either low engagement 

or deliberate underperformance. The GMIP is calculated based on mean effort sub-test 

scores as thirty points (or more) higher than mean scores of the memory sub-tests in the 

presence of significant cognitive impairment. The pattern of increasingly poor performance 

on more demanding WMT tasks has been demonstrated as the typical pattern for clients with 

dementia (Green et al., 2011) but is not necessarily specific to the severely impaired and can 

be seen in some simulators (Armistead-Jehle & Denney, 2014).  

Diagnostic Accuracy of Performance Validity Tests 

Diagnostic accuracy describes the discriminative ability of a test to distinguish the 

presence and absence of a condition (Šimundić, 2009). Typical studies of diagnostic 

accuracy for specific tests/measures report the classification accuracy of the ‘index test’ in 

comparison to a reference test which is viewed as providing the ‘true’ diagnostic 

classification (Cohen et al., 2016). The validity of a diagnostic accuracy study therefore rests 

in a large part upon the accuracy and credibility of the reference test. It is common for 

diagnostic accuracy studies to refer to the reference test as ‘gold’ or ‘silver’ standard 

depending upon whether it provides excellent versus merely acceptable diagnostic 

classification. Within the field of performance validity testing, it is widely acknowledged that 

no such “gold standard” exists (Rogers, 2008). The lack of a gold standard reference test 

relates to the inability of PVT’s to access the motivational basis of poor performance and to 

determine whether the respondent’s performance was effortful. Accordingly, the motivational 

basis for the behaviour must be either imputed or experimentally manipulated. This is 

reflected in the two main methodologies of diagnostic accuracy for PVT’s, namely known-

group designs and analogue (simulator) designs (Rogers, 1997). 
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Known group designs 

Within a known-group (also referred to as criterion-group) design, individuals who 

have a condition of interest are compared to those who are known not to have the condition 

or have another condition that the test will need to be insensitive to (Rogers, 1997). The 

accurate identification of these known-groups requires independent reference standards. In 

the absence of “gold standard” reference tests a “silver standard” reference criterion must be 

employed. This offers determination of diagnostic classification but with considerable error.   

In the context of neurocognitive PVT’s the known groups design typically involves (a) 

persons with legitimate cognitive impairments applying full effort to the PVT and (b) ‘real 

world’ clients dissimulating neurocognitive deficits. The derivation of known groups in PVT 

research is typically based upon Slick et al’s (1999) criteria. However, fundamental to this 

criterion is the failure on at least one other validated PVT. Classification accuracy therefore 

depends upon the PVT’s used to initially classify the groups. Use of a PVT or combination of 

PVT’s with less than optimal sensitivity, then the non-simulating group will include simulators. 

This will then mean that the PVT under investigation, if more sensitive, will appear to have a 

lot of FP’s.  

Revised guidance (Sherman et al., 2020) suggests the use of at least two or three 

PVT’s validated in clinical populations with a low false-positive rate (specificity of 0.90 or 

above) with a failure on two or more PVT’s indicative of invalid performance. As the number 

of PVT’s administered increases, the ratio of PVT failures to PVT’s administered is 

suggested as the best indicator of invalid response (Sherman et al., 2020).  

In differential prevalence designs of diagnostic accuracy of PVT’s, the silver standard 

would typically involve comparing groups with a high and low probability of cognitive 

dissimulation, thus establishing the diagnostic accuracy of the PVT by comparison to the 
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“known prevalence” of dissimulation within these groups. Diagnostic accuracy therefore 

becomes a probabilistic statement, the validity of which is determined by the accuracy of the 

“known prevalence” in each group. For example, if litigating and non-litigating clients were 

compared although there would likely be a higher prevalence of dissimulation in the former, 

the design will be problematic as many litigating clients may not be dissimulating. 

Furthermore, the non-litigating group may have other incentives (e.g. sickness or 

unemployment benefits) that would provide a motivation for exaggeration.  

The primary critique of known-groups designs using silver standard reference tests in 

relation to diagnostic accuracy is that it is not possible for us to determine the true positive 

(TP) rate of dissimulation as there is no way to ascertain if an individual is truly performing 

below their ability. Where true dissimulation cannot be determined apriori in genuine patient 

groups it may be determined with 100% accuracy by instructing participants to fake bad or to 

perform to the best of their abilities. This points to the use of analogue studies in exploring 

diagnostic accuracy of a test.  

Analogue(simulator) designs 

In contrast to the use of naturally-occurring “known groups”, analogue studies are an 

experimental design. Participants are randomly assigned between an ‘honest responding’ 

and a ‘simulating’ condition. Due to the ease of application and high internal validity, 

simulation designs are the most used within the field of performance validity research 

(Gillard, 2010). Experimental allocation of participants to conditions allows researchers to 

know with high accuracy who is dissimulating and who is not. Group allocation serves as the 

“gold standard” reference criteria against which PVT performance is evaluated. To enhance 

the external validity of analogue studies, participants from clinical populations (where the test 

may be used in clinical practice) can be recruited and assigned to the genuine responding 

and simulating conditions alongside non-clinical participants (Rosenfeld & Penrod, 2011). 
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However, due to concerns about the ability of individuals with psychological/cognitive 

impairment to maintain dissimulation, the use of such individuals as experimental simulators 

has been advised against (Rosenfeld & Penrod, 2011). 

Results from analogue studies can be cited as limited in their generalisability. It is 

unclear, whether analogue dissimulators behave in the same way as ‘real life’ dissimulators 

(Sweet et al., 2008). Namely, individuals who are instructed to simulate may have less 

motivation to perform in a convincing way than an individual who has a ‘genuine’ incentive to 

‘beat’ a PVT, even with the introduction of additional external incentive (Tombaugh, 1997). 

Bianchini, et al. (2001) cite that few studies report the instructions given to their participants – 

either to feign or perform to best ability – to a level/extent which enables replication nor 

descriptions of any procedures in place to evaluate the level of compliance and 

understanding of those instructed to dissimulate.  

Aims of this Review 

A meta-analysis of diagnostic accuracy seeks to determine the effectiveness of the 

index test at classifying individuals correctly across multiple studies, synthesising this data 

into an overall description of the test accuracy. In the absence of a “gold standard” against 

which one can state an individual is dissimulating or not, it is not possible to establish the 

true detection rates across individual studies using known-groups designs. This meta-

analysis will seek to synthesise the data from analogue studies using the Word Memory Test 

to explore its diagnostic accuracy.   

As analogue studies have been critiqued for using potentially unmotivated and un-

coached participants in the dissimulation condition, this review will conduct a subgroup 

analysis of those studies that used naïve and/or unmotivated participants and those that had 

received coaching or some reward contingent upon performance.  
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Method 

Search of Electronic Databases 

 A systematic search of the literature was undertaken in July 2019 utilising electronic 

databases – PsycINFO, Medline, EMBASE and Web of Science. To obtain a comprehensive 

overview of published literature into the classification/diagnostic accuracy of the Word 

Memory Test, search terms were developed based upon previous guidelines (Devillé et al., 

2002). Search terms of diagnostic accuracy and Word Memory Test were used as key 

constructs, from which truncations and synonyms/component terms were generated to 

maximise opportunity to obtain relevant papers (Table 2). The full search strategy can be 

found in Appendix 1. 

Table 2  

Search terms 

Construct Search Terms 

 
 
 
Diagnostic accuracy 
 
 
 
 
 

Sensitivity [OR] specificity [OR] test sensitivity (exp) [OR] test 
specificity (exp) [OR] valid* [OR] test validity (exp) [OR] 
psychometrics (exp) [OR] statistical validity (exp) [OR] predictive 
value* [OR] PPV [OR] NPV [OR] likelihood ratio* [OR] likelihood 
functions [OR] reference value* [OR] area under curve [OR] 
AUC [OR] receiver operating characteristic [OR] ROC [OR] 
diagnos* [OR] false positive [OR] false negative [OR] 
psychodiagnostic measures (exp) [OR] (diagnos* adj3 
(performance* OR accurac* OR utilit* OR value* OR 
effectiveness OR efficien*)) 

 AND 
Test of interest Symptom validity [OR] performance validity [OR] effort test* 

 
 

AND 
Word Memory Test Word Memory Test [OR] WMT 
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Inclusion Criteria 

 Articles were screened according to inclusion/exclusion criteria (Table 3). Studies 

were included if their procedure consisted of the allocation of a sample of adult participants 

over the age of 18 years to an experimental condition in which they were instructed to 

simulate impairment. The classification accuracy of the WMT was compared to these 

experimentally defined groups.  

Table 3 

Criteria for the exclusion of studies 

Exclusion Criteria Rationale / Justification  
Types of Study  
Studies in which group membership/allocation was 
not defined prior to the administration of the 
WMT.  

This review seeks to explore the 
classification accuracy of the WMT 
therefore the WMT cannot be used as the 
criterion standard. 

 
Instructions given to participants did not include 
either an instruction to simulate a condition or to 
perform to their best effort. 
 

 
The absence of such instruction would not 
be indicative of an analogue methodology.  

Participant Characteristics 
Study participants recruited from a paediatric/child 
sample 
  

 
 

Outcome Data  
Insufficient data provided to enable construction of 
2x2 contingency table to allow for calculation of 
sensitivity, specificity, and positive and negative 
likelihood ratio values. 
 

In order to be able to ascertain the 
diagnostic accuracy of the WMT, data to 
calculate these values was necessary.  

Type of Article  
Books, book chapters, meta-analyses/systematic 
reviews, commentaries, letters to editors, 
conference abstracts, posters and ‘grey literature’ 
(e.g., unpublished doctoral dissertations) 

These articles do not provide the type of 
data required for this review and may 
introduce risk of bias in the absence of full 
quality review.  
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Paper Selection 

 The PRISMA guidelines (Moher et al., 2009) for the selection of papers were followed 

(Figure 1). A total of 2542 articles were identified through the search. Duplicates were 

removed. Remaining articles were screened by title and abstract and removed if they met 

any exclusion criteria. Where this was not able to be determined, articles were reviewed in 

full texts against the exclusion criteria. At this stage, the most common reasons for exclusion 

were non-journal articles (including those reporting poster and conference abstracts – 

n=109), non-analogue study designs (n=106) and absence of use of the WMT (n=105). A 

total of 18 articles satisfied the full criteria for inclusion in this meta-analysis.  
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Figure 1 

PRISMA chart summarising systematic search results and application of inclusion criteria 
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Data Extraction 

 Data were extracted by the corresponding author. Any ambiguity in the data was 

discussed with the other reviewers and where it was not possible to reach agreement, study 

authors were contacted for clarification. The initial anticipation was that data would be 

extracted in the form of True Positive (TP)/False Positive (FP) rates or sensitivity and 

specificity, The minimum requirement for data extraction was the reporting of numbers of 

WMT passes/failures and sample sizes for each of the two groups (simulator and control), 

from which sensitivity and specificity (including TP, True Negative (TN), FP, False Negative) 

rates could be derived. A full description of the information extracted from each paper can be 

found in Appendix 2.  

 Some studies removed participants who were not deemed to have performed to the 

authors expectations (Elbaum et al., 2019; Kirchhoff & Steinert, 2019; Lupu, et al. 2018; 

Merten, et al., 2004; Ortega et al., 2013; Tan, et al. 2002; Tydecks, et al. 2006). Unless these 

provided a convincing rationale and procedure for the removal of participants, this practice 

was viewed as a significant risk of bias as this may lead to the under-estimation of FP rates. 

Where studies reported that removal of participants who were not considered to have 

dissimulated to the expected level of competency or performed in line with expected testing 

parameters, an Intention to Treat (ITT) analysis was conducted. These participants were 

added back into the sample as TP results.   

 Where studies described multiple simulator or control groups (i.e., naïve/sophisticated 

simulators; healthy/patient controls), the duplication of participants across conditions or in 

multiple samples, there is a risk of artificial inflation within the overall sample size for this 

meta-analysis. Consequently, this inflation may reduce the confidence intervals in the 

calculation of diagnostic accuracy.  
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Missing data and zero frequency data 

 Event rates with a zero count can cause numerical problems when synthesising 

proportions, resulting in division by zero errors. These counts occur in studies where the 

sample size is insufficient to enable calculation of the event rate – e.g., where the WMT is 

reported with perfect sensitivity or specificity. Where this occurred a small constant of 0.5 

was added to the zero-event rate to rectify the division by zero error.  

The data analysis strategy follows the guidelines for the Centre for Applied 

Psychology, University of Birmingham and is paraphrased below. 

 Meta-analyses of diagnostic accuracy typically calculate pooled univariate measures 

such as sensitivity and specificity, positive and negative likelihood ratios and diagnostic odds 

ratios. However, these univariate measures cannot be considered in isolation from each 

other and the use of bivariate methods of meta-analysis are recommended (Zwindermann & 

Bossuyt, 2008). Bivariate methods calculate test sensitivity and specificity through the 

creation of a Receiver Operating Characteristic (ROC). A ROC curve maps the TP rate as a 

function of the FP rate for all possible cut-off values of a test. The resulting curve can 

therefore be interpreted as the average sensitivity across all possible specificities for the test 

in question.  

 The strategy for this meta-analysis of diagnostic accuracy will be to calculate the 

univariate meta analytic synthesis for sensitivity and specificity, likelihood ratios and the 

diagnostic odds ratio. Differences in the threshold for defining performance as ‘valid’ or 

‘invalid’ may be a source of heterogeneity between studies which will impact upon the validity 

of the synthesis. Where there are differences in the thresholds used to classify performance 

on the WMT, these will be presented as separate syntheses. Univariate analyses will be 

supplemented by the calculation of the bivariate random effects model using the procedures 

described by Reitsma et al. (2005). This model will then be used to generate a summary 
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ROC (sROC) curve. An sROC graph plots  test sensitivity (x-axis) against the FP rate (1-

specificity; y-axis) at a 95% confidence interval (Jones, 2005).  

Characteristics of Included Studies  

 Twenty-seven full text articles were assessed as eligible for inclusion in this analysis. 

Due to limitations in the reporting of primary outcomes required to undertake data extraction, 

only 18 unique papers (66.67%) provided the data required to complete the 2x2 diagnostic 

accuracy tables2. These 18 studies reported 57 indices of diagnostic accuracy across 

different coaching or motivational conditions. An overview of the characteristics of the 

included studies can be found in Table 4.  

Sample Size 

 The total sample size within this meta-analysis was=1411 (range=10 – 242, 

mean=74.3, median=70). One paper (Brockhaus & Merten, 2004) reported outcomes from 

two separate studies utilising the same simulator group and therefore contributed two sets of 

data. To avoid duplication, the second simulator group (n=100) has not been counted in this 

total.   

Simulator Population 

 The majority of the 18 studies (n=16) recruited participants from student populations 

or community volunteers. All studies used a between-subjects design, except for Larsen et 

al. (2010) for whom a smaller sample was recruited, and participants acted as their own 

control. Only two studies reported assignment of clinical participants to the simulating 

condition (Green et al., 2002; Kirchhoff & Steinert, 2019).  

 

2 The majority of these articles were excluded due to the reporting of mean scores for simulator and 
control groups, and rates of pass or fail detection.   
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Control Groups 

 Eight studies recruited participants with a known condition or impairment as the 

control group instructed to perform to best ability in testing (Brockhaus & Merten, 2004; 

Edmundson et al., 2017, Green et al., 2003; Kirchhoff & Steinert, 2019, Martins & Martins, 

2010; Ortega et al., 2013; Lindstrom et al., 2009; Shandera et al., 2010). Six studies reported 

multiple control groups. These studies used separate groups of ‘healthy’ normal participants 

and patient populations as comparisons for simulating participants.  

 Patient populations included Learning Disability (LD) as defined by DSM-IV criteria 

(n=2, Brockhaus & Merten, 2004; Shandera et al., 2010) but also print-related LD (n=1, 

Lindstrom et al., 2009). One study (Kirchhoff & Steinert, 2019) recruited solely from a 

psychiatric population (inpatient and outpatients with anxiety and depression). Two studies 

reporting cognitive impairment described this as established based on neuropsychological 

assessment outside of the study itself (Martins & Martins, 2010; Ortega et al., 2013) 

Simulator Instructions 

 Most included articles (n=10) instructed simulators to demonstrate cognitive 

impairment associated with TBI. These scenarios typically cited imagined involvement in an 

earlier car accident with the intention to simulate effectively to obtain financial compensation, 

except for Ortega and colleagues (2013) who were seeking additional health insurance 

benefits. Three articles instructed the simulation of Learning Disability (Lindstrom et al., 

2009; Osmon et al., 2006; Shandera et al., 2010) but with differing motivations outlined – 

seeking of additional higher education support/resources and a forensic plea.  

Level of sophistication and coaching of Simulators  

 Sophistication refers to the level of instruction and preparation provided to simulating 

participants prior to their engagement with the WMT. Appendix 3 contains a table 

summarising levels of coaching across studies. Ten of the 18 studies were classified as 
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having naïve or non-sophisticated simulators. These participants were provided with 

instruction/scenarios to simulate without guidance or prior knowledge of the simulated 

impairment. Amongst the remaining studies levels of sophistication and instruction varied, 

ranging from professional volunteers with an anticipated knowledge/understanding of 

cognitive impairment (Green et al., 2002) to the provision of information about symptoms 

associated with conditions (Shandera et al., 2010). Alongside coaching relating to symptoms, 

two studies included test-level coaching regarding strategies to perform well on PVT’s (Lau 

et al., 2017; Larsen et al., 2010). One study (Tan et al., 2002) did not provide standard 

instructions/coaching to participants and instead encouraged self-preparation and research 

to overcome performance validity testing. 

Mode and Administration of the WMT 

 Only three primary studies reported the oral administration of the WMT (Brockhaus & 

Merten, 2004(b); Shandera et al., 2010; Tydecks et al., 2006). All other studies administered 

the computer version of WMT, except for Davis et al. (2010), Edmundson et al. (2017) and 

Manderino and Gunstad (2018) who did not state their administration method.  

 Use of the full WMT (including memory sub-tests), which would allow use of the 

severe impairment profile, was reported in only five of the included studies (Edmundson et 

al., 2017; Gree et al., 2002; Martins & Martins, 2010; Osmon et al., 2006; Tydecks et al., 

2006). Ten studies reported results based upon the primary effort indices of the WMT 

although for all except Davis et al. (2010), Kirchhoff and Steinert (2019), Lau et al. (2017), 

Manderino & Gunstad (2018) and Ortega et al. (2013) it is unclear if the additional sub-tests 

were administered. The two Hebrew studies (Elbaum et al., 2019; Lupu et al., 2018) and 

Larsen et al. (2010) both reported sole administration of the Immediate Recall (IR) and/or 

Delayed Recall indices respectively. 
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Cut-Off used for the WMT 

 Sixteen studies utilised the standardised cut-off of ≤82.5% on IR, DR or CNS 

subscales as indicative of dissimulation. Two studies (Manderino & Gunstad, 2018; Ortega et 

al., 2013) reported classification based on score <90%. Ortega et al (2013) also classified 

WMT failure based on an average score across the three primary effort subtests as opposed 

to standard administration which cite a score of 82.5% or below on any of the respective 

subtests. The below-chance classification (<37.5%) was only reported as a supplementary 

classification by Tan et al. (2002).  

Language 

 Where there had been no mention of the language of use it may be assumed that 

most studies (n=12) have used English versions of the WMT. Within the included studies, the 

WMT has been translated into four languages. Translations into German (Brockhaus & 

Merten, 2004; Kirchhoff & Steinert, 2019) and Hebrew (Elbaum et al., 2019; Lupu et al., 

2018) were most reported. Further translations into Portuguese (Martins & Martins, 2010) 

and Russian (Tydecks et al., 2006) have also been cited.  
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Table 4 
Overview of Included Studies 

 
Sample 
Size 

Simulator 
Population Control Instruction 

Level of 
Sophistication 

Motivation/ 
Incentive 

Administration 
of WMT 

Administration 
Mode Cut-Off Language 

 
Brockhaus & Merten (2004) 

a) 127 
b) 32 

Healthy 
volunteers 

a) Healthy 
b) LDa   

Cognitive 
impairment Naive Not stated 

IR, DR & CNS 
only reported 

a) Computer 
b) Oral <82.5% German 

Davis, Wall, Ramos, Whitney 
& Barisa (2010) 

 
82 
 

University 
students 

Healthy 
controls 

Post-accident 
symptoms 

Naïve & 
Coached Not stated 

IR, DR & CNS 
only Not stated <82.5% Not stated 

Edmundson, Berry, Combs 
et al. (2017) 76 

Undergraduate 
students 

Patient 
(ADHD)b Feign ADHD 

Naïve & 
Coached 

Cash 
incentive Full WMT Not stated <82.5% Not stated 

 
Elbaum, Golan, Lupu, 
Wagner & Braw (2019) 

 
 
60 

Undergraduate 
students  

Healthy 
controls 

Cognitive 
impairment  Naive Not stated IR only  Computer <82.5% Hebrew 

 
Green, Lees-Haley & Allen 
(2002) 105 

a) Clinician vols. 
b) Patientc 

 
a) Healthy 
b) Patientc 

Memory 
impairment Sophisticated Not stated Full WMT Computer <82.5% Not stated 

 
Kirchhoff & Steinert (2019) 

 
60 

Psychiatric 
populationd 

Psychiatric 
populationd 

Exaggeration 
of medical 
condition Sophisticated Not stated 

IR, DR & CNS 
only   Computer <82.5% German 

 
Larsen, Allen, Bigler, 
Goodrich-Hunsaker & 
Hopkins (2010) 

10g 
 

Community 
volunteers Own controls 

Memory 
impairment Coached Not stated IR and DR only  Computer <82.5% Not stated 

 
Lau, Basso, Estevis, Miller, 
Whiteside, Combs & 
Artensen (2017) 

80 
 

Undergraduate 
students  

Healthy 
controls 

 
Cognitive 
impairment 
post mild TBI 

Multiple 
Coached Not stated 

IR, DR & CNS 
only + 
composite score Computer <82.5% Not stated 

 
Lindstrom, Lindstrom, 
Coleman, Nelson & Gregg 
(2009) 

75 
 

Undergraduate 
students  

Patiente and 
healthy 
controls 

Learning 
disability  Naive No incentive 

IR, DR, CNS only 
reported Computer <82.5% Not stated 

 
Lupu, Elbaum, Wagner & 
Braw (2018) 92 

Undergraduate 
students  

Healthy 
controls 

Cognitive 
impairment Naive 

Cash 
incentive IR only Computer <82.5% Hebrew 
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Sample 
Size 

Simulator 
Population Control Instruction 

Level of 
Sophistication 

Motivation/ 
Incentive 

Administration 
of WMT 

Administration 
Mode Cut-Off Language 

 
Manderino & Gunstad 
(2018) 242 

Undergraduate 
psychology 
students  

Healthy 
controls Concussion Naive 

Gift card 
raffle 

IR, DR & CNS 
only + 
composite Not stated <90% Not stated 

 
Martins & Martins (2010) 

 
70 

 
Undergraduate 
students & 
relatives 

 
Patient(MCI)f 
and healthy 
controls  

 
Retirement 
for medical 
reasons 

 
Naive 

 
No incentive 

 
Full WMT 

 
Computer 

 
<82.5% 

 
Portuguese 

Merten, Henry & Hilsabeck 
(2004) 20 Volunteers 

Healthy 
controls 

Cognitive 
impairment Coached 

Book 
incentive 

IR, DR & CNS 
only reported Computer <82.5% Not stated 

 
Ortega, Labrenz, 
Markowitsch & Piefke 
(2013)  60 

Healthy 
volunteers  

Patientg and 
healthy 
controls 

Cognitive 
impairment  Naive 

Cash 
incentive 

 
IR, DR & CNS 
only Computer <90% Not stated 

 
Osmon, Plambeck, Klein & 
Mano (2006) 84 College students  

Healthy 
controls 

Reading/ 
cognitive 
speed Naive 

Cash 
incentive Full WMT Computer <82.5% Not stated 

 
Shandera, Berry, Clark, 
Schipper, Graue & Harp 
(2010) 

59 
 

Community 
volunteers 

Patienth and 
healthy 
controls 

LD in forensic 
setting 

Coached 
 

Cash 
incentive 

IR, DR & CNS 
only reported 

Oral 
 

<82.5% 
 

Not stated 
 

Tan, Slick, Strauss & Hultsch 
(2002) 56 

Undergraduate 
students  

Healthy 
controls 

Cognitive 
impairment Self-coached Not stated 

IR, DR & CNS 
only reported Computer 

<82.5% 
& 

<37.5% Not stated 

Tydecks, Merten & Gubbay 
(2006)  21 Volunteers 

Healthy 
controls  

Cognitive 
impairment Coached 

Voucher 
incentive Full WMT  Oral <82.5% Russian 

a Patients meeting DSM-IV criteria for Learning Disability  b ADHD diagnosis established prior to age 18 through screening interview by mental health practitioner  cPatients referred for neuropsychological assessment who 

passed WMT effort scores during regular examination (head injuries, neurological, psychiatric, orthopedic and other conditions)  dAnxiety and depression inpatient and outpatient psychiatric   eStudents with print-related 

LD (dyslexia/dysgraphia), 10+ hours of neuropsychological assessment as part of diagnosis  fAmnestic MCI according to Petersen criteria (Petersen et al., 2001)   gNeurological patients with moderate cognitive impairment 

recruited from inpatient and outpatient rehabilitation centres – further neuropsychological assessment battery within study  hAdults with LD diagnosed according to DSM-IV criteria, co-morbid psychiatric not excluded 
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Assessment of Bias  

 To assess the potential risk of bias within the literature, a set of quality criteria were 

developed (Table 5) based upon the validated Quality Assessment of Diagnostic Accuracy 

Studies checklist (QUADAS-2; Whiting et al., 2011), adapted to meet the requirements for a 

review of the Word Memory Test. For each of the four domains considered by the QUADAS, 

a rating was allocated to classify the potential extent of associated risk – High, Low or 

Unclear (Table 6). Ratings of concern associated with the applicability of the primary studies 

was also rated following the same grading. For the purposes of rating, where one aspect of 

the quality criterion was rated as ‘High Risk of Bias’ then, following discussion with 

supervisors, the overall rating for this domain was also rated as ‘High’.  
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Table 5  
Criteria for the rating of risk of bias (adapted from Whiting et al. 2011) 
Domain Details Risk of Bias 

 
Patient/Participant 
Selection – Risk 
of Bias 
 
 
 
 
 
 
 
 

Was a case–control design avoided? A study ideally should be a consecutive or random sample of 
individuals to prevent the potential for bias. Studies that make inappropriate exclusions (for example, 
not including “difficult-to-diagnose” patients) may result in overestimation of diagnostic accuracy. 
Studies enrolling participants with known impairment or motivation to dissimulate and an honest 
responding control group may similarly exaggerate diagnostic accuracy. 
 
Did the study avoid inappropriate exclusions? Excluding patients with “red flags” for dissimulation who 
may be easier to identify may lead to underestimation of diagnostic accuracy. 
 
 
 
 

High Risk - No random sampling. Inappropriate exclusions. 
Participants in simulated group have prior 
knowledge/experience (e.g., participants who have 
previously had Brain Injury). Exclusion on the basis of effort 
test scoring. 
 
Unclear Risk - Insufficient information on sampling method 
and inclusion/exclusion criteria. 
 
Low Risk - Random or consecutive sampling. No 
inappropriate exclusions. No prior knowledge or experience 
of the instructed "condition" (e.g., brain injury).  
 

Patient/Participant 
Selection – 
Applicability 
Concerns 
 
 
 
 

Concerns about applicability may exist if patients included in the study differ from those targeted by the 
review question in terms of severity of the target condition, demographic features, presence of 
differential diagnosis or comorbid conditions, setting of the study, and previous testing protocols. 
 
 
 
 
 

High Concern - Individuals with the condition instructed to 
simulate (e.g., cognitive impairment) 
 
Unclear Concern - Psychology undergraduates 
 
Low Concern - Members of the public with or without 
coaching. 
 

Index Test – Risk 
of Bias  
 
 
 
 
 
 
 

The index test results should be interpreted without knowledge of the results of the reference 
standard? This criteria is similar to “blinding” in intervention studies. Knowledge of the reference 
standard may influence interpretation of index test results. The potential for bias is related to the 
subjectivity of interpreting index test and the order of testing. If the index test is always conducted and 
interpreted before the reference standard, this item can be rated “low risk of bias.” 
 
If a threshold was used, was it prespecified? Selecting the test threshold to optimize sensitivity and/or 
specificity may lead to overestimation of test performance. Test performance is likely to be poorer in 
an independent sample of patients in whom the same threshold is used. 

High Risk - No blinding of researchers to group membership 
 
Unclear Risk - Insufficient information on "blinding" of 
research facilitators to group membership 
 
Low Risk - Clinical/comparison groups defined prior to 
administration of Word Memory Test. Researchers were 
blinded to group membership.  
 

 
Index Test – 
Applicability 
Concerns 
 
 
 
 
 
 

Variations in test technology, execution, language translation or interpretation may affect estimates of 
the diagnostic accuracy of a test. If index test methods vary from those specified in the review 
question, concerns about applicability may exist.  
 
 
 
 
 
 

 
High Concern - Non-standard administration of WMT. 
Translated version. Use of non-standardised cut-offs / 
reporting of multiple cut-offs. 
 
Unclear Concern - Word Memory Test not administered in 
full - IR, DR and CNS only. 
 
Low Concern - Word Memory Test administered as per 
manual instructions - alone, standardised format. Cut-offs 



25 

 

pre-determined. Use of Profile analysis. 
Domain Details Risk of Bias 

 
Reference 
Standard – Risk of 
Bias 
 
 
 
 
 
 

Is the reference standard likely to correctly classify the target condition? Estimates of test accuracy are 
based on the assumption that the reference standard is 100% sensitive and that specific 
disagreements between the reference standard and index test result from incorrect classification by 
the index test. 
 
Were the reference standard results interpreted without knowledge of the results of the index test? The 
potential for bias is related to the potential influence of previous knowledge on the interpretation of the 
reference standard. 
 
For the purpose of this analysis, the reference standard was determined as the level of information 
provided within studies about the instruction/information and coaching provided to participants and the 
level to which this is able to be replicated/validated.  
 

High Risk - No information provided regarding the 
instructions given to participants.   
 
Unclear Risk – Insufficient information on the instructions 
provided to simulating and control participants. 
 
Low Risk – Clear information regarding the instructions (and 
information/coaching) given to participants in simulator and 
control conditions. Instructions sufficient for participants to 
understand task demands. 
 
 

Reference 
Standard – 
Applicability 
Concerns 
 
 
 
 
 

The reference standard may be free of bias, but the target condition that it defines may differ from the 
target condition specified in the review question. For example, when defining dissimulation, the 
reference standard is generally based on a specific test however, the threshold above which a result is 
considered positive may vary. 
For the purpose of this analysis the assessment of applicability concerns was based upon the level of 
information provided regarding the confirmation/validation of participant understanding and compliance 
with instructions to dissimulate or perform to best effort.  
 
 
 

High Concern – No check/confirmation with participants 
regarding understanding and conduct of instructions 
 
Unclear Concern – Insufficient information on how 
participants understood and followed instructions in control 
and simulator conditions 
 
Low Concern - Evaluation and confirmation that participants 
followed instructions given. 
 

Flow and Timing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Was there an appropriate interval between the index test and reference standard? Results of the index 
test and reference standard are ideally collected on the same patients at the same time. If a delay 
occurs or if treatment begins between the index test and the reference standard, recovery or 
deterioration of the condition may cause misclassification. The interval leading to a high risk of bias 
varies among conditions. A delay of a few days may not be problematic for patients with chronic 
conditions, but it could be problematic for patients with acute infectious diseases. Conversely, a 
reference standard that involves follow-up may require a minimum follow-up period to assess whether 
the target condition is present. For example, to evaluate magnetic resonance imaging for early 
diagnosis of multiple sclerosis, a minimum follow-up period of approximately 10 years is required to be 
confident that all patients who will fulfil the diagnostic criteria for multiple sclerosis will have done so. 
 
Did all patients receive the same reference standard? Verification bias occurs when only a proportion 
of the study group receives confirmation of the diagnosis by the reference standard, or if some patients 
receive a different reference standard. If the results of the index test influence the decision on whether 
to perform the reference standard or which reference standard is used, estimated diagnostic accuracy 
may be biased.  
 
Were all patients included in the analysis? All participants recruited into the study should be included 
in the analysis. A potential for bias exists if the number of patients enrolled differs from the number of 

High Risk - Post-test removal from either group without 
apparent or valid justification. Not all patients received same 
instructions. 
 
Unclear Risk - Insufficient information on time period 
between provision of instructions and conduct of WMT.  
Post-test removal of participants with apparent justification. 
 
Low Risk - Individuals were given instructions to malinger 
and then undertook the WMT. All participants who were 
recruited were included in analysis, or appropriate reasons 
for exclusion or description of difference between any who 
were excluded 
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patients included in the 2 x 2 table of results, because patients lost to follow-up differ systematically 
from those who remain. 
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Table 6   
Risk of bias in primary studies 
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Brockhaus & Merten – 2004 – Healthy Control        
Brockhaus & Merten – 2004 – LD Control        
Brockhaus & Merten – 2004 – Mixed Control        
Davis, Wall, Ramos, Whitney & Barisa – 2010 – Naïve Simulator        
Davis, Wall, Ramos, Whitney & Barisa – 2010 – Soph. Simulator        
Edmundson, Berry, Combs et al.. 2017 – IR Index, Naïve Simulator        
Edmundson, Berry, Combs et al.. – 2017 – DR Index, Naïve Simulator        
Edmundson, Berry, Combs et al.. – 2017 - CNS Index, Naïve Simulator        
Edmundson, Berry, Combs et al.. – 2017 – IR Index, Soph. Simulator        
Edmundson, Berry, Combs et al.. - 2017 – DR Index, Soph. Simulator        
Edmundson, Berry, Combs et al.. - 2017 – CNS Index, Soph. Simulator        
Elbaum, Golan, Lupu, Wagner & Braw - 2019        
Green, Lees-Haley & Allen – 2002 –Patient Sim. & Control        
Green, Lees-Haley & Allen – 2002 – Professional Sim. & Healthy Control        
Kirchhoff & Steinert (2019)        
Larsen, Allen, Bigler, Goodrich-Hunsaker & Hopkins (2010)        
Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – IR Index, Naïve 
Sim. 

       

Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – IR Index, Soph. 
Sim. 

       

Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – DR Index, Naïve 
Sim. 

       

Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – DR Index, Soph. 
Sim. 

       

Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – CNS Index, Naïve 
Sim. 

       

Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – CNS Index, Soph. 
Sim. 

       

Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – Overall Index, 
Naïve Sim. 

       

Lau, Basso, Estevis, Miller, Whiteside, Combs & Arentsen – 2017 – Overall Index, 
Soph. Sim. 

       

Lindstrom, Lindstrom, Coleman, Nelson & Gregg – 2009 – Naïve Sim., Normal 
Control 

       

Lindstrom, Lindstrom, Coleman, Nelson & Gregg – 2009 – Naïve Sim., LD Control        
Lindstrom, Lindstrom, Coleman, Nelson & Gregg – 2009 – Naïve Sim., Mixed 
Control 

       

Lupu, Elbaum, Wagner & Braw (2018)        
Manderino & Gunstad – 2018 – IR Index        
Manderino & Gunstad – 2018 – DR Index        
Manderino & Gunstad – 2018 – CNS Index        
Manderino & Gunstad – 2018 – Overall Index        
Martins & Martins – 2010 – Naïve Sim, Healthy Control        
Martins & Martins – 2010 – Naïve Sim, MCI Control        
Martins & Martins – 2010 – Naïve Sim, MCI Control, Profile Index        
Martins & Martins – 2010 – Naïve Sim, Mixed Control, Profile Index        
Martins & Martins – 2010 – Naïve Sim, Mixed Control        
Merten, Henry & Hilsabeck – 2004 – IR Index        
Merten, Henry & Hilsabeck – 2004 – DR Index        
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Merten, Henry & Hilsabeck – 2004 – CNS Index        
Ortega, Labrenz, Markowitsch & Piefke – 2013 – Cognitive Imp. Control        
Ortega, Labrenz, Markowitsch & Piefke – 2013 – Healthy Control        
Osmon, Plambeck, Klein & Mano – 2006 – Naïve Sim. Dyslexia        
Osmon, Plambeck, Klein & Mano – 2006 – Naïve Sim. LD        
Osmon, Plambeck, Klein & Mano – 2006 – Mixed Sim        
Shandera, Berry, Clark, Schipper, Graue & Harp – 2010 – IR Index, Healthy Control        
Shandera, Berry, Clark, Schipper, Graue & Harp – 2010 – DR Index, Healthy Control        
Shandera, Berry, Clark, Schipper, Graue & Harp – 2010 – CNS Index, Healthy 
Control 

       

Shandera, Berry, Clark, Schipper, Graue & Harp – 2010 – IR Index, LD Control        
Shandera, Berry, Clark, Schipper, Graue & Harp – 2010 – DR Index, LD Control        
Shandera, Berry, Clark, Schipper, Graue & Harp – 2010 – CNS Index, LD Control        
Tan, Slick, Strauss & Hultsch - 2002        
Tan, Slick, Strauss & Hultsch – 2002 – Below Chance         
Tydecks, Merten & Gubbay – 2006 – IR Index        
Tydecks, Merten & Gubbay – 2006 – DR Index        
Tydecks, Merten & Gubbay – 2006 – CNS Index        
Tydecks, Merten & Gubbay – 2006 - Overall        

 

Participant Selection – Risk of Bias 

Overall, the selection and allocation of participants to simulator conditions was most 

frequently rated as a ‘Low’ risk of bias (n=12). Strengths within this domain were in the 

sampling of participants from community populations and the use of random allocation to 

assign simulator and control groups. Two studies were rated as ‘High’ risk of bias due to the 

exclusion of participants based upon WMT scores (Lupu et al., 2018; Tan et al., 2002). The 

remaining studies (n=5) were deemed ‘Unclear’ due to the recruitment of participants who 

may have had experience or knowledge of the simulated condition which could impact upon 

their ability to simulate based solely according to instruction or the absence of sufficient 

information regarding recruitment (e.g., Tydecks et al., 2006).  
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Participant Selection – Applicability Concerns 

Thirteen studies recruited students and were therefore rated as ‘Unclear’ in relation to 

the applicability of their results to a wider population. The limitations that this recruitment may 

pose upon the external validity of findings is uncertain as it is unknown how similar these 

individuals may be to the wider population. Two studies (Green et al., 2002; Kirchhoff & 

Steinert, 2019) recruited from solely patient populations (groups with known 

diagnoses/conditions). One study (Green et al., 2002) was rated as ‘High’ risk of bias due 

recruiting medical professionals as their simulator group whom it may be anticipated have 

some knowledge of cognitive impairment and how this may present.  

Index Test – Risk of Bias 

Across the included studies the level of blinding for researchers was mixed. Three 

studies were rated as ‘High’ risk of bias within this domain as the group membership was 

already known by those responsible for WMT scoring and interpretation (Green et al., 2002; 

Lau et al., 2017; Lindstrom et al., 2009). A total of nine studies were rated as ‘Low’ risk of 

bias with group allocation defined prior to WMT administration and interpretation, and 

researchers blinded to membership. The absence of reporting of blinding of researchers to 

group status was the cause of ‘Unclear’ risk of bias ratings given to the remaining studies 

(n=10) 

Index Test – Applicability Concerns 

The applicability of the WMT was the area of greatest quality concern overall. Just 

three of the included studies were rated as ‘Low’ risk. Translation out of original language 

was given as a reason for ‘High’ risk ratings for six studies (Brockhaus & Merten, 2004; 

Elbaum et al., 2019; Kirchhoff & Steinert, 2019; Lupu et al., 2018; Martins & Martins, 2010; 
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Tydecks et al., 2006)3. Three studies reported the use of non-standardised cut-scores 

(Manderino & Gunstad, 2018; Ortega et al., 2013; Tan et al., 2002). The use of IR, DR and 

CNS subscales only resulted in the rating of four articles as ‘Unclear’ risk of bias.  

Reference Standard – Risk of Bias 

Overall, the included studies provided good information participant instructions and 

levels of coaching. Eleven studies were rated as ‘Low’ risk of bias in this domain. One study 

(Tan et al., 2002) was rated as ‘High’ risk due to the use of idiosyncratic instructions (i.e., 

participants undertaking their own research to prepare for the dissimulation condition).    

Reference Standard – Applicability Concerns 

Overall, most studies were rated as ‘High’ or ‘Unclear’ risk (n=13). Four studies (Lau 

et al., 2017; Lupu et al., 2018; Manderino & Gunstad, 2018; Shandera et al., 2010) cited use 

of multiple methods to check the adherence of participants to instructions, these were not 

described in a way sufficient to determine their likely effectiveness. Four studies were rated 

as ‘Low’ risk. This was due to the administration of an exit interview with participants to 

explore the strategies used to avoid detection on PVT’s (Ortega et al., 2013) or conduct of a 

quiz/repetition of instructions to researchers to validate understanding.  

Flow and Timing 

The quality of studies in relation to the flow and timing of the WMT administration and 

participants across reported studies was variable. Seven studies were rated as ‘High’ risk 

due to the exclusion or removal of participants from analysis without an adequate reason 

being provided, but simply reporting being evaluated as not having followed instructions 

 

3 The author recognises that the WMT computer application has multiple languages and normative data has been 
produced for these languages however it is unclear from these papers whether this has been used.  Due to issues 
of psychometric standardisation this was rated as ‘high risk’. It has however been noted that studies have shown 
that the WMT can be passed by those whose first language is not English and achieve equivalent scores 
(Rienstra et al., 2009). 
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adequately (Elbaum et al., 2019; Kirchhoff & Steinert, 2019; Lupu et al., 2018; Merten et al., 

2004; Ortega et al., 2013; Tan et al., 2002; Tydecks et al., 2006). This was corrected through 

ITT analysis. One study was also rated as ‘High’ risk due to the one-week time lag between 

assignment to simulation and control groups and administration of the WMT (Tan et al., 

2002).  

Summary of Bias Assessment 

In summary, the quality of the studies within this meta-analysis was mixed. Only three 

of the 18 papers (Davis et al., 2010; Edmundson et al., 2017; Shandera et al., 2010) did not 

receive a rating of ‘High’ risk in any of the domains. Across the review there were substantial 

areas of bias and in the domain of index test and reference standard application. The quality 

of participant selection and therefore generalisability was variable across studies. On this 

basis the results of this meta-analysis warrant some caution due to the limitations in the 

quality and administration of the primary studies. Despite these concerns these papers 

reflect the currently available literature and these quality reviews provide some scope for 

future studies to expand and improve this area of the literature. 
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Meta-Analytic Syntheses 

Univariate Indicators of Diagnostic Accuracy  

The majority of PVT’s apply a cut-off value to classify results as either positive or 

negative or pass or fail. This approach avoids some of the challenges associated with the 

continuous outcomes which may be obtained on PVT’s (i.e., numerical score). Using 

dichotomous variables (pass/fail) enables comparison between a PVT and the reference 

standard. Common indicators of test performance are the sensitivity of the test, its specificity, 

the positive and negative predictive values, and the positive and negative likelihood ratios. 

These univariate test performance indicators are described in Table 7.  

Test sensitivity and specificity are the most reported indicators of test accuracy. They 

relate to the proportion of test respondents who are likely to fail an PVT if they are 

dissimulating (sensitivity) or the proportion of test respondents who would pass a PVT if they 

are responding genuinely (specificity).  

These statistics relate to the proportions of test responders correctly identified and do 

not inform the test administrator of the probability of dissimulation or genuine responding. 

The probability that a PVT failure indicates dissimulation should be calculated using 

Bayesian posterior probabilities with the population base rate for dissimulation as the apriori 

probability. Although the sensitivity and specificity of a PVT can be used to calculate these 

posterior probabilities, the sensitivity and specificity of a test do not directly provide 

information about the accuracy of an individual’s test performance.  

The positive and negative predictive power of a PVT is similarly focused on the 

proportional accuracy and presents the same interpretive limitations as sensitivity and 

specificity. Alternatively, the positive and negative likelihood ratios  provide a measure of 

diagnostic accuracy independent of prevalence.  
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Table 7  

Univariate test performance indicators  

 Formula Definition 

True Positive  TP 
The number of people faking bad who also 
obtain a positive test result 

True Negative  TN 
The number of genuine responders who 
obtain a negative test result 

False Positive  FP 
The number of genuine responders who 
obtain a positive test result 

False Negative  FN 
The number of people faking bad would 
obtain a negative test result 

Sensitivity (true positive rate, TPR)  TP/(TP + FN) Proportion positive test results among 
those faking bad 

Specificity (true negative rate, TNR)  TN/(TN + FP) Proportion negative test results among the 
valid responders 

Positive predictive value (PPV)  TP/(TP + FP) Proportion identified as faking bad among 
subjects with a positive test result 

Negative predictive value (NPV)  TN/(TN + FN) Proportion of genuine responders among 
subjects with a negative test result  

 
Likelihood ratio of a positive test 
result (LR+)   

 

 
Ratio of a positive test result among 
dissimulators to the same result in the 
genuine responders  

 
Likelihood ratio of a negative test 
result (LR-)  

 
Ratio of a negative test result among 
dissimulators to the same result in the 
genuine responders  

Word Memory Test: Univariate Test Performance Indicators 

Quantitative synthesis was undertaken for primary studies which reported sensitivity 

and specificity based on an Overall index on the WMT (n=13). Analysis of classification 

based upon the WMT subscales (IR, DR and CNS) will be reported subsequently. Three of 

the included studies (Manderino & Gunstad, 2018; Ortega et al., 2013; Tan et al., 2002) 
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reported WMT failure on the basis of non-standardised cut-offs (≤82.5% on the IR, DR or 

CNS subscales; Green, 2003) Analysis was conducted to control for variance in test 

interpretation. Psychometric data for the thirteen studies (reporting 25 effects) within this 

analysis can be found in Table 8. 
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Table 8   
Overview of validity data reported by studies using WMT (Overall Index) 

Study Sensitivity (95% CI) Specificity (95% CI) LR+ (95% CI) LR- (95% CI) DOR (95% CI) 
Manual Cut-Off (≤82.5%)      

Brockhaus & Merten (2009a) 0.995 (0.954 - 0.999) 0.982 (0.847 - 0.998) 54.726 (3.511 - 853.098) 0.005 (0.000-0.080) 10800.00 (209.431-556938.303) 

Brockhaus & Merten (2009b) 0.995 (0.954 - 0.999) 0.969 (0.843 - 0.994) 31.841 (4.626 - 219.180) 0.005 (0.000-0.082) 6200.000 (203.105-189261.981) 

Brockhaus & Merten (2009c) 0.995 (0.954 - 0.999) 0.983 (0.910 - 0.997) 58.706 (8.408 - 409.887) 0.005 (0.000 – 0.080) 11600.000 (383.226 – 351124.355) 

Davis, Wall, Whitney & Barisa (2017a) 0.786 (0.605 – 0.898) 0.981 (0.842 – 0.998) 41.643 (2.656 – 652.930) 0.218 (0.107 – 0.445) 190.667 (10.076 – 3607.800) 

Davis, Wall, Whitney & Barisa (2017b) 0.714 (0.529 – 0.847) 0.981 (0.842 – 0.998) 37.857 (2.407 – 595.457) 0.291 (0.162 – 0.524) 130.000 (7.040 – 2400.690) 

Green, Lees-Haley & Allen (2002a) 0.976 (0.804 – 0.997) 0.976 (0.804 – 0.997) 40.000 (2.586 – 618.645) 0.025 (0.002 – 0.387) 1600.000 (30.239 – 84658.729) 

Green, Lees-Haley & Allen (2002b) 0.960 (0.805 – 0.993) 0.988 (0.892 – 0.999) 77.760 (4.942 – 1223.454) 0.041 (0.006 – 0.276) 1920.000 (62.042 – 59417.848) 

Kirchhoff & Steinert (2019) 0.400 (0.246 - 0.577) 0.933 (0.787 - 0.982) 6.000 (1.467 – 24.547) 0.643 (0.473 – 0.874) 9.333 (1.866 – 46.684) 

Lau et al. (2017g) 0.976 (0.804 - 0.997) 0.976 (0.804 - 0.997) 40.000 (2.586 – 618.645) 0.025 (0.002 – 0.387) 1600.000 (30.239 – 84658.729) 

Lau et al. (2017h) 0.925 (0.801 - 0.974) 0.976 (0.804 - 0.997) 37.925 (2.451 – 586.885) 0.077 (0.026 – 0.229) 493.333 (23.530 – 10343.307) 

Lindstrom et al. (2009a) 0.920 (0.750 - 0.978) 0.980 (0.837 - 0.998) 46.920 (3.009 – 731.704) 0.082 (0.022 – 0.309) 575.000 (24.633 – 13422.125) 

Lindstrom et al. (2009b) 0.920 (0.750 - 0.978) 0.920 (0.750 - 0.978) 11.500 (3.028 – 43.671) 0.087 (0.023 – 0.330) 132.250 (17.138 – 1020.551) 

Lindstrom et al. (2009c) 0.920 (0.750 - 0.978) 0.960 (0.865 - 0.989) 23.000 (5.887 – 89.865) 0.083 (0.022 -0.315) 276.000 (36.540 – 2084.756) 

Martins & Martins (2010a) 0.950 (0.764 - 0.991) 0.983 (0.857 - 0.998) 56.050 (3.583 – 876.819) 0.051 (0.008 – 0.344) 1102.000 (35.205 – 34495.189) 

Martins & Martins (2010b) 0.950 (0.764 - 0.991) 0.333 (0.172 - 0.546) 1.425 (1.036 – 1.960) 0.150 (0.020 – 1.113) 9.500 (1.046 – 86.261) 

Martins & Martins (2010c) 0.950 (0.764 - 0.991) 0.720 (0.583 - 0.825) 3.393 (2.151 – 5.352) 0.069 (0.010 – 0.473) 48.857 (5.962 – 400.377) 

Osman, Plambeck, Klein & Mano (2006a) 0.643 (0.458 - 0.793) 0.964 (0.823 - 0.994) 18.000 (2.575 – 125.803) 0.370 (0.224 – 0.612) 48.600 (5.716 – 413.236) 

Osman, Plambeck, Klein & Mano (2006b) 0.643 (0.458 - 0.793) 0.964 (0.823 - 0.994) 18.000 (2.575 – 125.803) 0.370 (0.224 – 0.612) 48.600 (5.716 – 413.236) 

Osman, Plambeck, Klein & Mano (2006c) 0.643 (0.512 - 0.755) 0.964 (0.823 - 0.994) 18.000 (2.601 – 124.573)  0.370 (0.259 – 0.530) 48.600 (6.136 – 384.925) 

Tan, Slick, Strauss & Hultsch (2002a) 0.920 (0.750 - 0.978) 0.964 (0.823 - 0.994) 25.760 (3.746 – 177.139) 0.083 (0.022 – 0.314) 310.500 (26.421 – 3649.050) 

Tydecks, Merten & Gubbay (2006d) 0.818 (0.523 – 0.949) 0.952 (0.667 – 0.995) 17.182 (1.133 – 260.647) 0.191 (0.054 – 0.674) 90.000 (3.570 – 2268.738) 
Cut off <90%       

Manderino & Gunstad (2018) 0.676 (0.582 - 0.758) 0.847 (0.773 - 0.900) 4.413 (2.858 – 6.814) 0.382 (0.287 – 0.509) 11.540 (6.103 – 21.822) 

Ortega, Labrenz, Markowitsch & Piefke (2013a) 0.950 (0.764 – 0.991) 0.750 (0.531 – 0888) 3.800 (1.767 – 8.172) 0.067 (0.010 – 0.458) 57.000 (6.000 - 541.466) 

Ortega, Labrenz, Markowitsch & Piefke (2013b) 0.950 (0.764 – 0.991) 0.976 (0.804 – 0.997) 38.950 (2.516 – 603.002) 0.051 (0.008 – 0.347) 760.000 (24.070 - 23996.314) 
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Study Sensitivity (95% CI) Specificity (95% CI) LR+ (95% CI) LR- (95% CI) DOR (95% CI) 

Below Chance Cut off - <37.5%      

Tan, Slick, Strauss & Hultsch (2002b) 0.080 (0.022 - 0.250) 0.964 (0.823 - 0.994) 2.240 (0.216 - 23.233) 0.954 (0.833 - 1.093) 2.348 (0.200 - 27.592) 
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Sensitivity and Specificity of the Word Memory Test 

The random-effects model for sensitivity and specificity were calculated using the 

Generic Inverse Variance method. Figure 2 shows the forest plot for sensitivity. The model 

suggested an overall pooled sensitivity of 0.86 (z=26.02, p<0.01) with a 95% confidence 

interval between 0.79-0.92. A test of difference between subgroups according to 

classification cut-off identified significant differences in sensitivity (X2
2=26.30, df=2, p <0.01). 

Within the studies reporting use of the standardised cut-off significant heterogeneity was 

identified (Higgins’ I2=77%, Q=88.56, df=20, p <0.01). Individual studies found to exert undue 

influence upon overall meta-analytic effect can be identified through use of a “leave one out” 

analysis. Removal of Kirchhoff & Steinert (2019) was found to hold the greatest influence on 

overall effect amongst studies using standard cut-offs which produced a revised I2 of 72% 

(Q=68.39, df=19, p <0.01).  

Figure 2  

Forest Plot of Sensitivity for Overall Index by Cut-Off 
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The pooled specificity (Figure 3) demonstrates an overall test specificity of 0.96 

(z=148.23, p=0, 95% CI 0.95-0.98). A moderate level of heterogeneity was observed within 

studies using the standardised classification cut-off (Higgins’ I2=35.4%, Q= 30.97, df=20, 

p=0.06). “Leave one out” analysis once again identified Kirchhoff and Steinert (2019) as 

holding greatest influence although the removal of this study did not result in a substantial 

reduction in heterogeneity (I2=36.3%, Q=29.82, df=19, p=0.05). 

Figure 3   

Forest Plot of Specificity for Overall Index by cut-off 

  

 

The use and independent reporting of univariate measures to describe the 

discriminatory performance of a PVT is subject to significant limitations. As previously 

summarised, both sensitivity and specificity and predictive power are dependent upon 
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reference to externally defined groups (‘dissimulating’/’honest responding’) without 

integration across these to acknowledge the presence of FP’s (sensitivity) and FN’s 

(specificity). At their heart sensitivity and specificity are highly correlated, with test sensitivity 

increasing as the specificity of the test decreases and vice versa.  

An alternative is to examine the positive and negative likelihood ratios. These 

indicators provide a measure of test accuracy relative to a measure of test misclassification. 

The likelihood ratio of a positive test result (LR+) reports the ratio of a positive test result 

among dissimulators to the same result in genuine responders. The likelihood ratio of a 

negative test result (LR-) describes the ratio of a negative test result among dissimulators to 

the same result in genuine responders. 

Likelihood ratio measures of the Word Memory Test 

Figure 4 and Figure 5 present the meta-analysis of the positive and negative 

likelihood ratios for the WMT. The pooled positive likelihood in this meta-analysis was found 

to be 12.93 (95% CI 7.50–22.29) with no significant heterogeneity observed (Higgins’ I2=0%, 

Q=18.371, df=24, p=0.785). As the positive likelihood ratio increases, the probability of 

dissimulation if the WMT was positive increases, with a value above 10 considered a large 

and significant increase in probability (Egger, Davey-Smith & Altman, 2008). A value of 12.93 

in this meta-analysis indicates a significant increase in the probability of dissimulation given a 

positive screen using the WMT. The pooled negative likelihood ratio was 0.153 (95% CI 

0.101-0.232) and there was moderate heterogeneity noted (Higgins’ I2=29.06%, Q=33.83, 

df=24, p=0.088). A smaller negative likelihood ratio indicates a more informative test, with a 

value below 0.2 indicating strong evidence for the diagnostic test (Egger et al., 2008). 

Therefore, the value of 0.153 suggests good evidence for the value of the WMT in detecting 

dissimulation. 
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Figure 4   

Forest Plot of log-transformed Positive Likelihood Ratios 
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Figure 5 

Forest Plot of log-transformed Negative Likelihood Ratios 

 

Due to limitations in reporting of univariate measures, in order to review test accuracy 

based on a single index, a global measure of test performance is required (Table 9). “Overall 

accuracy” is obtained through the mathematical aggregation of sensitivity and specificity (or 

positive and negative predictive values and likelihood ratios) into one statement of the 

proportion of correctly identified subjects. Once again disease prevalence can impact upon 

the “overall accuracy” of a test, with sensitive tests obtaining greater accuracy in high 

prevalence populations and specific tests achieving this within low prevalence populations.  
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Table 9 

Global measures of test performance 

 Formula Definition 

Overall Accuracy (TP + TN)/(TP + TN + FP + FN) Proportion correctly identified 
subjects  

Diagnostic Odds 
Ratio 

= =  

DOR is the ratio of the odds of test 
failure in dissimulators relative to 
the odds of test failure in the honest 
responders. Alternatively, the DOR 
can be viewed as the ratio of the 
odds of dissimulation in PVT failers 
relative to the odds of dissimulation 
in PVT passers 

Note: The abbreviations TP, FP, FN, and TN denote true positives, false positives, false negatives, and 
true negatives.  

 

Diagnostic Odds Ratio of the Word Memory Test 

The Diagnostic Odds Ratio (DOR) offers a measure of global test performance that is 

not dependent upon the prevalence of a condition (Glas et al., 2003). The DOR ranges from 

zero to infinity. A DOR of one indicates that a test is as likely to predict a positive outcome 

regardless of the condition (i.e., the test provides no information). For useful tests, a DOR is 

greater than one, with higher DOR’s are indicative of better test performance.  

Figure 6 represents the log transformed DOR for the twelve studies where test 

performance was classified based on an Overall index. Log transformation was undertaken 

to normalise the distribution and stabilise between study variance. The log(DOR) was found 

to be 4.99 (95% CI 4.11–5.87). Based on these results it is suggested that individuals who 

were identified by the WMT as simulating suboptimal performance are one hundred and 

forty-seven times more likely to be demonstrating suboptimal effort than control participants.  
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Figure 6   

Forest plot of the log(Diagnostic Odds Ratio) 

 

Subgroup Analyses 

Control Group 

The selection of participants from patient and non-patient populations is suggested to 

have implications upon the specificity of the WMT4. To explore this, subgroup analyses of 

specificity and DOR were conducted on studies which used patient and non-patient (healthy) 

control groups. Across all cut-offs of the WMT analysis identified no significant difference in 

 

4 Sollman & Berry (2011) cite lower WMT specificity when patient control groups are used.  
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specificity between patient control groups (n=6, specificity=0.87, 95% CI 0.73-1.00) and 

normal controls (n=16, specificity=0.97, 95% CI 0.95-0.98)5. Findings suggest that individuals 

identified as displaying suboptimal effort were ninety times more likely to be identified as 

dissimulating than patient controls (DOR=90.645, 95% CI 14.416–569.965) and one hundred 

and fifty times more likely than non-patient controls (DOR=150.82, 95% CI 48.760–466.492). 

Figure 7  

Forest plot of Specificity for Overall index for all cut-offs by Control population 

 

 

 

 

5 Despite the absence of significant difference, it was noted that this specificity value falls below the 
typically accepted value of 0.9 for a PVT. Further scrutiny identifies that the low identification cited by 
Martins & Martins (2010) may contribute to these values. It was noted however that when the authors 
applied the GMIP to their results, Martins & Martins (2010) obtained a specificity of 0.95. 
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Simulator Coaching and Motivation 

As analogue studies have been critiqued for using potentially unmotivated and un-

coached participants in the dissimulation condition, subgroup analyses were conducted on 

studies which used naïve and coached participants (Figure 8) and those who were 

unmotivated or received reward contingent upon performance (Figure 9). As might be 

expected, there was greater detection accuracy in the naïve simulators, however, there was 

no significant difference in effects between naïve (n=17; DOR=176.651, 95% CI 60.464-

516.107) and coached simulators (n=8; DOR=104.875, 95% CI 18.713-587.768) on the 

WMT.   

Figure 8  

Subgroup analysis of diagnostic odds ratios and confidence intervals for Naïve and Coached 
simulators from studies reporting failure at standard (≤82.5%) cut-off 

 

 
Comparison of the DOR and confidence intervals of studies offering incentives (n=7) 

and non-incentivised simulators (n=6) was undertaken. There was no significant difference in 

effect observed between incentivised (DOR=39.925, 95% CI 14.662–108.716) and non-

incentivised simulators (DOR=115.852, 95% CI 31.483-426.311).  
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Figure 9  

Subgroup analysis of diagnostic odds ratios and confidence intervals for incentivised and non-
incentivised simulators from studies reporting failure at standard (≤82.5%) cut-offs 

 

 

A DOR, whilst not influenced by disease prevalence in the same way as other 

univariate measures also holds limitations in its accuracy. Due to its dependency upon 

sensitivity and specificity of the test in question, the obtained DOR is therefore subject to 

change according to the criteria used to define dissimulation (i.e., the threshold effect). In 

addition, the DOR cannot be used to determine the TP and the TN rates of a test. It is 

therefore possible for two tests with the same DOR to possess quite different sensitivities 

and specificities. 

Bivariate indicators of Diagnostic Accuracy 

As cited above, each of the univariate meta-analysis strategies present with 

interpretive difficulties. To address some of this critique the bivariate random effects model 

was calculated. The Reitsma bivariate model has been demonstrated to be equivalent to the 

HSROC linear mixed effects model proposed by Rutter & Gatsonis (2001; Harbord et al., 

2007). From this, an average trajectory of point estimates (weighted with a measure of study 

precision) for the original data range can be obtained which is then extrapolated for values 

beyond the original data set. 
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Summary Receiver Operating Characteristic of the Word Memory Test 

The bivariate random effects model considers the effects of sensitivity and specificity 

simultaneously the calculation of a receiver operator characteristic (ROC) curve, plotting TP 

rate as a function of the FP rate for all possible cut-off values of the test. The obtained area 

under the curve (AUC) can used as an alternative global indicator of test performance and 

can be interpreted as the average sensitivity across all possible specificities. 

The bivariate random effects meta-analysis for studies utilising the standardised cut-

off indicated an AUC value of 0.97 (extrapolated across all possible FP rates) and a partial 

area under the curve of 0.963 (restricted to the observed FP rates). AUC values closer to 1 

are deemed indicative of high test accuracy (Glas et al., 2003), therefore a value of 0.97 

indicates that the WMT has excellent overall diagnostic accuracy at the recommended cut-off 

of 82.5% or below (Figure 10). This AUC value demonstrated little variation when calculated 

for studies using a patient and non-patient control group (0.96 and 0.98 respectively). 
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Figure 10   

sROC plot of Sensitivity and False Positive Rate for studies reporting Overall Index failure at Standard 
cut-off 

 

 

The SROC curve indicates that the average sensitivity at all levels of specificity was 

0.893 (95% CI 0.815 – 0.941) and the average specificity at all levels of sensitivity was 0.95 

(95% CI 0.90–0.974). Table 10 presents the positive and negative likelihood ratio and DORs 

through the Markov Chain Monte Carlo (MCMC; Zwindermann & Bossuyt, 2008) procedure 
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which are acknowledged to be more accurate than estimate derived from univariate meta 

analyses (Reitsma et al., 2005).  

Table 10 

Bivariate random effects model for positive and negative likelihood ratios and diagnostic odds ratio 

 Mean  Median  95% Confidence Interval  

Positive Likelihood Ratio 18.800 17.70 9.320 – 34.500 

Negative Likelihood Ratio 0.117 0.113 0.0624 – 0.195 

Diagnostic Odds Ratio 177.000 159.000 62.700 – 401.000 

Analysis of Individual Sub-Tests of Word Memory Test 

Table 11 displays pooled univariate and bivariate measures of diagnostic accuracy 

for the three primary effort sub-tests of the WMT at or below 82.5% cut-off. A total of seven 

primary studies (10 data sets) reported classification based on the Immediate Recall portion 

of the WMT (Appendix 4 & 5 contain Tables and sROC charts). Two studies did not report 

Delayed Recall and Consistency indices (Elbaum et al., 2019; Lupu et al., 2018) and 

therefore were not used for meta-analysis of these subtests.  

Table 11  

Bivariate random effects model for individual sub-tests of the WMT 

 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

LR+ 
(95% CI) 

LR- 
(95% CI) 

DOR 
(95% CI) 

AUC 
 

Immediate  
(n = 10) 

0.773 
(0.602 – 0.885) 

0.9 
(0.74 – 0.966) 

9.050 
(2.730 – 23.600) 

0.267 
(0.126 – 0.474) 

42.000 
(6.470 – 145.000) 0.9 

Immediate 
(n = 8) 

0.698 
(0.534 – 0.824) 

0.885 
(0.661 – 0.968) 

7.580 
(1.920 – 22.500) 

0.359 
(0.196 – 0.589) 

25.100 
(3.510 – 90.000) 0.829 

 
Delayed 
(n = 8) 

0.600 
(0.426 – 0.751) 

0.885 
(0.661 – 0.968) 

6.450 
(1.650 – 19.100) 

0.471 
(0.279 – 0.721) 

15.800 
(2.390 – 55.000) 0.769 

Consistency 
(n = 8) 

 
0.761 
(0.604 – 0.870) 

0.823 
(0.52 – 0.952) 

5.370 
(1.530 – 15.900) 

0.315 
(0.156 – 0.569) 

21.000 
(2.870 – 76.300) 

 
0.834 
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The meta-analysis suggests that the Immediate Recall subtest holds the strongest 

diagnostic accuracy across reported studies however the calculated likelihood ratios and 

DOR’s did not necessarily indicate strong evidence for the independent validity of the WMT 

indices. Due to limitations in the data reporting across primary studies it is not possible to 

look at failure on the basis of any one, two or three of the effort subtests, as the test would be 

used in practice. Bivariate analysis provided AUC values between 0.751 – 0.892 offering a 

moderate (DR) to strong (IR) diagnostic accuracy. Despite the apparent decrease in 

effectiveness of the DR sub-test compared to the IR sub-test, subgroup analysis did not find 

significant differences in obtained DOR’s (Figure 11). Removal of the two additional studies 

which used the IR alone produced a revised DOR of 16.400 (95% CI 2.150–60.00).  

Figure 11  

Subgroup analysis of diagnostic odds ratios and confidence intervals for WMT sub-tests 
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Discussion 
Summary of findings 

This meta-analysis examined the diagnostic accuracy of the Word Memory Test 

(WMT) in detecting dissimulation within analogue studies. A total of 57 datasets were 

identified as reporting diagnostic accuracy of the WMT across different motivational and 

coached conditions and indices of WMT performance. Quantitative synthesis of the data 

using both univariate and bivariate indicators of test performance was undertaken 

Univariate meta-analysis indicated that the WMT provides an accurate measure of 

dissimulation in analogue malingerers when test failure is determined according to an Overall 

index.  A pooled DOR of 146.986 (95% CI 61.138 – 353.378) indicates that an individual who 

obtains a positive WMT result (identified as providing suboptimal effort) is one hundred and 

forty-seven times more likely to be dissimulating than a control participant.  Using the more 

accurate bivariate model and restricted to failure as classified according to standard ≤82.5% 

cut-off, this DOR increases to 177.000 (95% CI 62.700 – 401.000).  

Measures of positive and negative likelihood ratio also demonstrated favourable 

diagnostic properties for the WMT. The WMT (≤82.5% cut-off) was found to have a pooled 

positive likelihood ratio of 18.800 (95% CI 9.320 – 34.500) indicating a significant probability 

of dissimulation when a positive result is obtained, well above the advised threshold value of 

10 cited by Egger and colleagues (2008). Likewise, the pooled negative likelihood ratio of 

0.117 (95% CI 0.062 – 0.195) suggests that it is ten times less likely that an individual who is 

dissimulating will not be identified as doing so (FN).  

Bivariate meta-analysis produced an overall sensitivity of 0.89 and specificity of 0.95. 

An area under the curve of 0.97 showed high levels of diagnostic accuracy. These findings 
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suggest that the WMT can be used as a reliable and accurate measure for the detection of 

dissimulation of neurocognitive deficit between groups of experimentally created groups.  

Subgroup analyses found no significant difference in diagnostic capabilities of the 

WMT (standard cut-off) between coached and naïve simulator groups, although the presence 

of coaching did reduce detection in the expected direction. This lack of significance likely 

reflects the large variation in performance of naïve simulators across studies. Likewise, the 

observed decrease in detection accuracy for incentivised simulators was also not deemed 

significant.  

No significant differences were identified in the detection of simulators against patient 

(DOR 90.645, 95% CI 14.416 – 569.965) and non-patient control groups (DOR=150.82, 95% 

CI 48.760 – 466.492). Limited conclusions can be drawn due to the absence of severe 

impairment groups within study participants. Whilst the WMT has demonstrated good 

specificity in LD, anxiety and depression and MCI control populations, the absence of control 

groups containing individuals with severe impairment (e.g., dementia) is a limitation of the 

available literature.  

On exploration of the diagnostic accuracy of individual WMT indices the IR sub-test 

was identified as holding strong diagnostic ability across the ten studies which reported 

performance on this basis. According to bivariate modelling DR score displayed a lower 

accuracy with a DOR of 10.600 (95% CI 1.660 – 36.500) compared to DOR 31.200 (95% CI 

2.380 – 21.700) for IR sub-test. Whilst this result appears anomalous, it was not found to be 

significant.  Only eight of the included studies reported classification based on DR results. As 

demonstrated in the removal of the additional studies reporting the IR sub-tests alone, it is 

possible that publication of further studies which report the use of the DR sub-test may 

produce more consistent results. It is important to note that the test publishers do not 
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advocate the use of any of the test sub-tests in isolation and failure on the WMT is classified 

as a score of 82.5% or below on any one of the effort subtests.  

Review of the quality of the included studies highlighted many areas of concern in 

relation to bias in the areas of index test and application of the reference tests. As discussed, 

the quality of participant selection and therefore generalisability was variable across studies 

which is reflective of the currently available literature. The results of this meta-analysis may 

warrant some caution in their interpretation however, this may provide some indication of the 

scope for future studies to expand and improve upon.  

Comparison to other reviews 

To the authors’ knowledge, this is the first review to quantitatively synthesise the 

diagnostic accuracy of the WMT within an analogue sample, and it is therefore difficult to 

draw comparisons to other reviews which have explored the WMT validity. The results 

obtained in this review do however appear to indicate greater sensitivity and specificity than 

those previously reported (75.1% and 69.4% respectively; Sollman & Berry, 2011). This was 

reported on the basis of known-group and simulation research methodologies. Secondly, 

there are limited studies within Sollman & Berry’s analysis which likely requires updating to 

reflect the developing literature. Two studies not included in the present meta-analysis were 

excluded due to being dissertations not within published journals, and one due to data not 

being presented in a way suitable for extraction (Batt et al, 2008).  

A recently published meta-analysis of the Test of Memory Malingering (TOMM; Martin 

et al., 2019) explored the diagnostic accuracy of the TOMM within adult populations. Analysis 

of simulator/control samples demonstrated that individuals instructed to simulate impairment 

performed worse on the TOMM than individuals with known-impairment and incentive to 
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dissimulate (sensitivity=0.41-0.66; Martin et al., 2019). In comparison to the TOMM, the WMT 

presents with greater sensitivity and similar levels of specificity. 

Strengths and limitations of current review  

In addition to being the first known meta-analysis of the diagnostic accuracy of the 

Word Memory Test, a strength of the current review is in the use of the bivariate random-

effects analysis model, this has been deemed the optimum method of meta-analysis 

(Reitsma et al., 2005).  

It is also worth acknowledging that this review may be subject to methodological 

limitations. Data extraction and quality review were undertaken by the author alone which 

may therefore introduce some bias into the results. Due to this review being undertaken as 

part of a doctoral thesis there was limited capacity for obtaining a second opinion.  

Furthermore, the variable quality of the included studies may introduce further 

limitations in the ability to interpret results as representative of the true performance of the 

Word Memory Test. It may also be noted that several studies which may be able to provide 

evidence of the diagnostic accuracy and validation of the WMT were not published in format 

which would have warranted inclusion in this meta-analysis.   

As previously highlighted, the extraction of duplicated data for samples which 

employed multiple simulator or control groups may have led to increased risk of artificial 

inflation within the overall sample size thus reducing the obtained confidence intervals. The 

implementation of an ITT analysis for studies who removed participants who did not 

perform/attempt to simulate impairment is contrary to suggestions made by Bianchini and 

colleagues (2001) that inclusion of participants in analysis whom report minimal attempt to 

dissimulate in debriefing may increase risk of highlighting inaccuracy in group assignment 

and underestimating test sensitivity.  
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Implications for clinical practice and future research 

Analysis of the diagnostic accuracy of a test is dependent upon comparison of the 

results of the index test, with those of an accepted reference standard (Trikalinos & Balion, 

2012). Within the field of performance validity, the absence of a universally accepted “gold 

standard” for identifying dissimulation produces significant difficulty in determining diagnostic 

accuracy (Millis, 2009). Indeed, in the analysis and validation of PVT’s, the WMT has often 

been used as one of the reference standards for determining dissimulation status (e.g., 

Henry et al., 2014; McCaul et al., 2018). 

Using experimentally-created groups offers the opportunity to look at diagnostic 

accuracy against a clearly operationalised group status (i.e., simulator or honest 

performance). This review focused upon studies which used the WMT as a measure of 

detecting dissimulation between experimental groups. Whilst analogue research is important 

in the development of PVT’s, such designs carry limitations in their generalisability as it is 

unknown if the persons in those groups behave similarly to those who would dissimulate 

neurocognitive deficit within clinical settings (Heilbronner et al., 2009). Sollman & Berry 

(2011) report that patient simulator-normal control contrasts found the largest mean effect 

size difference, significantly greater than known-group and normal simulator-patient control 

designs, although they did not quote an effect size.  

To overcome these limitations, use of known-impairment groups has become 

increasingly prevalent in the literature pertaining to WMT specificity. Whilst extensive, this 

research continues to have trouble in defining participants as displaying dissimulation, relying 

on the use of other PVT’s as per the previously discussed Slick criteria (1999). This creates a 

circularity in the categorisation of known-groups - a limitation of previous research. This 

testing is often conducted in settings where participants may be deemed to have greater 

motivation to feign impairment (e.g., forensic or litigation settings). One alternative method of 
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exploring specificity in known-impairment groups may be through the comparison of WMT fail 

rates between groups with high levels of expected impairment (e.g., dementia) against alow 

anticipated impairment group such as mild TBI (Flaro et al., 2007; Green & Flaro, 2019). 

Interpreting failure on the WMT as indicative of dissimulation is dependent on the 

consistency of these fail rates with the validated impairment. It may be hypothesised that a 

lower positive detection rate within a severe impairment group (without motivation to 

dissimulate) would suggest the overall specificity of the WMT and reinforces the 

interpretation of this test as a measure of effort and not one of cognition. Future research 

may look to synthesise findings of known-group literature to explore the diagnostic accuracy 

of the WMT.  

As stated, this analysis does not include synthesis of studies reporting use of the 

Genuine Memory Impairment Profile (GMIP). When using the WMT in practice failure to 

consider the presence of GMIP with severely impaired groups will impact upon diagnostic 

accuracy.  It is suggested that using the GMIP as an exclusion criterion for poor validity can 

increase the WMT specificity in discriminating between severely impaired groups and 

simulators (e.g., Green et al., 2011), but that this may be at the expense of sensitivity. Whilst 

Martins & Martins (2010) noted a specificity increase to 0.95 when using GMIP, it was noted 

that 10% of simulators (n=2) were able to produce this profile, resulting in their 

misclassification. Literature has reported that up to 50% of simulators can produce a GMIP 

on at least one out of three PVT’s (including the WMT) but none on all three administered 

(Armistead & Denney, 2014). This appears to suggest a mitigating role for the use of multiple 

PVT’s to increase sensitivity which is supported by Sherman et al (2020). Whilst the so-

called ‘chaining’ of multiple PVT’s  to increase sensitivity has been subject to significant 
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debate6 (see Fredericks, 2015 & Larrabee et al., 2019 for further discussion), updated criteria 

for malingered neurocognitive dysfunction cites failure of two or more PVT’s if small number 

of tests administered but advises consideration of the ratio of test failures to tests 

administered as the latter increases (Sherman et al., 2020).  

The recommendation from test authors, and this current analysis would be for future 

studies to employ the full WMT, and to document the easy-hard subtest scores of individual 

patients, as well as their failure on the IR, DR or CNS subscales. The test publisher further 

states that in the presence of a GMIP, there should be corroborative evidence of significant 

impairment or disability (Green et al., 2005; Sherman et al., 2020). The use of the GMIP with 

groups with severe impairment requires further exploration particularly relating to the 

potential effect of decreasing sensitivity when the WMT is used in isolation. At this juncture 

the available literature either did not administer or did not report the full WMT profile with 

sufficient frequency to allow the application of meta-analytic methodology. 

PVT literature and this meta-analysis is predicated on the assumption that healthy 

individuals with no neurological conditions and those who have experienced mild TBI (mTBI) 

should not be failing PVT’s. Reasons for PVT failure away from intentional poor performance 

have been proposed to include diagnosis threat, perceived injustice, and expectation for 

recovery. However, in a recent exploration of the role of self-efficacy and health locus of 

control in individuals with mTBI found no associations between these constructs and failure 

on PVT’s (Armistead-Jehle et al., 2020). It is suggested that greater understanding of factors 

 

6 Fredericks (2015) suggests that interpretation of the likelihood of a person who fails multiple PVTs as 
demonstrating suboptimal effort will differ depending upon proportion of tests administered to failed. 
However, others have cited the importance of considering all possible combinations of pass/fail to 
influence how criterion groups are defined (e.g., Larrabee et al., 2019). 
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influencing PVT performance outside of motivation/conscious intention may increase the 

validity of neuropsychological evaluation of clinical presentations.   

Given the potential implications attached to the mistaken attribution of poor test 

performance to suboptimal effort, it is important that clinicians access reliable and valid 

measures of performance validity. Fundamentally, literature continues to cite the importance 

of clinician test selection including the use of both stand-alone and embedded PVT’s 

(Heilbronner et al., 2009; Miller et al, 2017) and the critical appraisal of reported test 

accuracy in the population in question (Lippa, 2018). The widespread implementation and 

use of PVT’s must therefore come with clear guidelines for clinicians to support them in this 

practice and the acknowledgement that not all PVT’s are created equally. 

Conclusions 

This meta-analysis has shown that when used in line with guidance from test 

publishers, the WMT does demonstrate strong diagnostic accuracy in the detection of 

dissimulation within analogue study designs. However, there is need identified for 

improvements in the quality of data reporting to enable thorough exploration and synthesis of 

literature pertaining to the WMT.  
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Abstract 

Background 

Multiple Sclerosis (MS) presents both patients and their clinicians with significant challenges 

due to the unpredictable but cumulative impact upon quality of life. Shared decision-making 

is widely advocated in healthcare settings and is suggested as preferable in consultations 

involving preference-sensitive decisions – such as the initiation of disease-modifying 

therapies (DMT’s). To date, little research has explored the perspectives of clinicians working 

with MS about this process. This study therefore aimed to develop an understanding of the 

lived experiences of clinicians as they engaged in shared treatment decisions with their 

patients.   

Method  

Four consultants were interviewed regarding their experiences of shared decision-making 

with patients with MS. Interviews were analysed using Interpretative Phenomenological 

Analysis. 

Results 

Three superordinate themes were identified through analysis; ‘Navigating the therapeutic 

relationship’, ‘Knowing what I don’t know’ and ‘Values, self and the system’. Through these 

themes participants shared the tension which they experience during consultations with their 

patients. Whilst identifying significant value and pursuit of shared decision-making, the 

influence of both internal (emotional) and external processes on their experience were 

described. Acknowledging the influence of ongoing tension upon clinician wellbeing may 

increase clinician capacity to engage ongoingly with shared decision-making.    

Conclusions 

Whilst tentative, implications for the provision of increased psychological resource to support 

clinician wellbeing are suggested. This, and future synthesis with existing patient qualitative 

research may provide further insight into this dyadic process.  
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Introduction 

Multiple Sclerosis 

Multiple Sclerosis (MS) is a chronic autoimmune disorder resulting from 

inflammation of the central nervous system, typically the brain and spinal cord (Compston 

& Coles, 2008; Inojosa et al., 2020). According to prevalence data, an estimated 2.2 

million individuals globally are living with MS, with over 100,000 of these in the UK (Wallin 

& GBD 2016 Multiple Sclerosis Collaborators, 2019). Neurologically, MS symptoms can 

present in variable ways, including changes in cognitive function, fatigue, limb weakness, 

bladder dysfunction and gait ataxia amongst others (Wallin & GBD 2016 Multiple Sclerosis 

Collaborators, 2019). The accumulation of disease in MS and its treatments are 

associated with significant levels of physical and mental disability and have a substantial 

impact on quality of life (Jongen, 2017). MS has been described as one of the most 

common causes of non-traumatic disability in young adults, with typical age of diagnosis 

peaking between 20-40 years old (Kamm et al., 2014). It is widely acknowledged that the 

unpredictable nature of MS and the potential for long-term effects following a relapse can 

have a significant impact upon the mental state of patients, with depression and anxiety 

resulting from high levels of uncertainty (Kroencke et al., 2001). This enduring uncertainty 

produces significant challenges for both patients and clinicians.  

Approximately 85-90% of individuals who are diagnosed with MS are diagnosed 

with Relapse-Remitting MS (RRMS), whereby they experience acute episodes of 

worsening symptoms which may last for weeks or months, before making at least a partial 

recovery over a similar period (Compston & Coles, 2008; Jongen, 2017). Individuals with 

Primary Progressive MS (PPMS) will experience an ongoing worsening of their symptoms 

over time, albeit with periods of apparent stability. For many patients with RRMS, the level 

of recovery they experience from relapses can decline, at which time they may be 
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diagnosed with Secondary Progressive MS (SPMS). As with symptomatology and 

individual experiences, the therapeutic management of MS can vary significantly. 

Management of progressive MS types (PPMS and SPMS) typically focuses upon using 

steroid treatment to provide symptomatic relief to improve quality of life and the ability to 

maintain work (Kamm et al., 2014). Treatments for RRMS involve the use of proactive 

treatments to reduce the frequency and intensity of relapses, known as Disease Modifying 

Therapies (DMTs).  Although variable in their precise operation, these therapies seek to 

reduce the scarring (lesions) and damage to the cells which make up the myelin sheath 

(coating on nerve fibres which transmit messages), associated with relapses and thus 

slow the accumulation of ongoing disability (Vargas & Tyor, 2017). DMTs are widely 

categorised as both first-line therapy and second-line escalation therapies. Typically, one 

may commence with a first-line medication and switch to an alternative therapy if this 

initial therapy is ineffective or only partially effective (Fenu et al, 2015). As of 2019, more 

than 30 DMTs were in development (Ha Vinh et al., 2019). 

Whilst DMTs have been shown to reduce the frequency and severity of relapses in 

MS and have a positive effect on life expectancy (Kingwell et al., 2019), the treatment of 

MS presents a complex decision for patients. A decision between partially effective 

medications, each carrying differing side effects, and which may have a significant impact 

upon quality of life. These adverse side effects range from nausea, respiratory infections 

and abdominal pain, to more potentially life-threatening side effects such as progressive 

multifocal leukoencephalopathy (PML7) and leukaemia (Torkildsen et al., 2015). DMTs 

 

7 PML is a progressive viral disease of the brain can cause substantial damage to the brain in many 
areas leading to wide-ranging symptoms. Potential consequences of PML can include those similar to 
MS (e.g., weakness, visual changes, loss of language skills, personality changes and memory 
problems), progressing to further complications including dementia, seizures or coma. Mortality from 
PML ranges from between 30-50% of cases diagnosed in the first few months. (Pietrangelo, 2020) 
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have, however, been shown to slow the progression of MS and reduce relapse rates when 

taken as prescribed, thus delaying potential disability (Li et al., 2020; Freedman, 2013)., 

Developing their understanding of the disease and the options available, and adjusting to 

the unpredictable nature of their MS can add a significant psychological burden for 

patients (van Capelle, 2017). Despite the potential for a positive outcome, the numbers of 

patients who agree to commence DMTs can vary significantly from 50% to 75% (e.g., 

Greb, 2012; Remington et al., 2013). Those who have not initiated DMT treatment cite 

disease phase and severity, neurologist advice and uncertainty about the effects of DMTs, 

including potential side effects, as contributing to their decisions (Visser & van der Zande, 

2011).  

Shared Decision-Making  

Shared decision-making (SDM) is described as an “interpersonal and 

interdependent process” (Legare & Witternan, 2013, p 277) for making decisions about 

care and treatment. Within this process the relationship between patients, professionals 

and their caregivers, and their influence upon each other is acknowledged. Its 

collaborative stance demonstrates an appreciation of the respective expertise of both the 

clinician and the patient, as displayed in Table 12 (Kings Fund, 2011 as adapted in 

National Institute for Health and Care Excellence, 2019).   
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Table 12 

Complementary expertise of patient and healthcare professionals in Shared Decision Making 
(adapted from Kings Fund 2011 as cited by NICE 2019) 

Expertise of healthcare professionals Expertise held by patients 

- Diagnosis - Experience of illness 

-  Aetiology of disease - Social circumstances 

- Prognosis - Attitudes to risk 

- Treatment options - Values  

- Probability of outcomes  - Preferences  

 

Whilst the involvement of patients in SDM is strongly advocated within healthcare 

systems (e.g., NICE, 2019; Shafir, 2012), previous systematic reviews of SDM have 

identified as many as 161 definitions of SDM, with limited consistency relating to what this 

means in practice (Makoul & Clayman, 2006). The model proposed by Makoul and 

Clayman (2006) sought to integrate these definitions and concepts into key components, 

a summary of which are presented in Table 13.  

Elwyn (2017) proposed the ‘Three-Talk-Model of SDM. This cites three 

conversational steps necessary within patient-doctor interactions: (i) Team talk (describing 

choices, offering support, defining goals); (ii) Option talk (discussing and comparing 

possible options); (iii) Decision talk (seeking informed preferences and making decisions 

based upon these). (See NICE, 2019).  

SDM has been cited as especially valuable in preference-sensitive decisions, 

where more than one treatment option is available and the choice is based upon the 

individual evaluating their options (Wennberg et al., 2010).  It is suggested that arriving at 
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a decision using a collaborative approach may have a positive effect on treatment 

continuation, which relies upon patient motivation e.g., making lifestyle changes, attending 

regular appointments, taking medication (e.g., Joosten et al., 2008; Samalin, 2018).  

Table 13  

Behaviours identified as essential in the Shared Decision-Making process (Makoul & 
Clayman, 2006) 

 Element of shared decision making 

1 Definition and explanation of the healthcare problem 

2 Presentation of available options 

3 
Exploration of the relative pros and cons of options (including benefits, risks 
and costs) 

4 Clarification of patient values and preferences 

5 
Discussion of patient ability and self-efficacy in relation to health/health 
behaviours 

6 Clinician presentation and sharing of knowledge and recommendations 

7 Clarification of patient understanding 

8 The making or deferral of a decision 

9 Arrangement of follow up 

 

Shared Decision-Making in MS 

Due to the chronic and intermittent fluctuations and the different medications 

available, MS is one such condition where an SDM approach is advocated. Even amongst 

patients who initiate DMTs treatment adherence can be as low as 40% (Treadaway et al., 
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2009). Factors influencing treatment initiation and adherence include challenges in 

obtaining and remembering to take medications, perceived self-efficacy to administer 

medications (especially injectables), as well as patient perceptions of the respective risks 

and efficacy of medication and perceived ability to cope with adverse events (Costello et 

al., 2008; Remington et al., 2013). The relationship and communication between a patient 

and their clinician have also been cited as an influential factor upon engagement with 

DMT treatment and highlights the importance of SDM (Remington et al., 2013; Ben-

Zacharia et al., 2018). 

The influence of individual patients’ cognitive styles, personality traits and cognitive 

competency (within the context of disease-related processes) have all been reported to be 

under-researched (Heesen et al., 2013). Similar individual differences have been found 

amongst clinicians. In a systematic review of cognitive biases and personality traits 

associated with errors in diagnosis and/or the management of conditions, factors including 

overconfidence, information and availability bias, tolerance to risk and ambiguity emerged 

as associative (Saposnik, et al., 2016).  

It has been demonstrated that patients and clinicians report differences in their 

assessment/tolerance of risk of side effects (Heesen et al., 2010; 2017).  Within the early 

stages of their disease, MS patients may be willing to accept severe side effects for a 

significant improvement in their symptoms (Wilson et al., 2014).  However, Bruce and 

colleagues (2016; 2018) found that patients who had progressive MS, or who had 

previously taken a DMT, were more likely to report a willingness to take a hypothetical 

drug with a high probability of mild, moderate and severe side effects despite limited 

treatment efficacy. For patients recently diagnosed with MS, it is suggested that the 

process of making decisions was a product of confronting the disease and the potential for 

decline alongside their hopes for delaying disease progression (van Capelle et al., 2017).  
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Clinician Experiences 

There has been little research published to date which explores the perspectives 

of clinicians working with MS patients on the SDM approach. Therefore, it is necessary to 

draw upon the literature which exists within other chronic health conditions. Qualitative 

studies have reported clinician perspectives on sharing treatment decisions in heart 

disease (Borg Xuereb et al., 2015) and kidney disease (Noble et al., 2017).  Within these 

studies, clinicians reflected upon the significance of the decisions they and their patients 

are faced with, as well as the influence of systemic factors upon the decision-making 

process and outcomes. Brogan, Hasson and McIlfatrick (2017) explored the use of SDM 

in focus groups undertaken with community palliative care professionals. They found that 

whilst the benefits of SDM were universally acknowledged, professionals identified several 

barriers to its implementation in practice. Firstly, conceptual confusion regarding SDM, 

including what it was and who was responsible for initiating it was recognised. Due to the 

varied interpretation of what constitutes SDM amongst both clinicians and patients, 

understanding the process and its effectiveness is challenging (Ben-Zacharia et al., 2018). 

In addition, the uncertainty experienced in the process of SDM through unpredictable 

illness trajectory and patient/family knowledge of end of life care was a further source of 

challenge. Finally, organisational challenges, including disconnected service delivery 

models and high workload pressures (Brogan et al., 2017) were cited. Within an 

increasingly pressured health system, it is suggested that an accumulation of these 

factors in treatment decision making may be associated with effects upon clinician 

wellbeing and increased prevalence of burnout (Imo, 2017).   

Rationale for Current Study 

Given the various treatment options available to people with MS, and the 

complexities of the possible outcomes, the current study will focus on exploring SDM in 
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MS, focussing specifically on the experience of clinicians.  The aim of the current research 

is to focus on how clinicians involved in treatment discussions experience the process of 

treatment-focussed interactions with patients. This provides an opportunity to gain a better 

understanding of their experiences and how they make sense of this in the context of their 

personal, professional and social world. To date there has been limited research which 

has explored how clinicians make sense of the experiences of sharing decisions with their 

patients, specifically in the context of treatment of MS.  This study therefore sought to gain 

insight into these experiences with a view to aiding and informing future research and 

synthesis of psychological factors which may influence or be a product of this decision 

making.  
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Method 

Design 

This study adopted a qualitative design using an Interpretative Phenomenological 

Analysis (IPA) methodology. Semi-structured interviews were undertaken with participants to 

obtain rich data about their experience of SDM within the context of MS.  

Rationale for use of Interpretative Phenomenological Analysis 

IPA has been widely cited as a valuable adjunct to traditionally used quantitative 

research approaches within the area of health psychology (e.g., Brocki & Wearden, 2006). 

IPA is an approach which is concerned with the detailed exploration of the human lived 

experience (Smith et al., 2009). This in-depth methodology attends closely to the detailed 

and nuanced phenomenology as articulated by individuals. Through IPA, a researcher seeks 

to make sense of the meaning which a participant attributes to their experience of a given 

phenomenon - this is known as the double hermeneutic stance. IPA was chosen as the 

methodology for this research due to the intention to explore the experiences of clinicians as 

they engage in the socially constructed process of decision-making.  

Procedure 

Ethical approval  

This study received sponsorship and approval from the University of Birmingham 

(Appendix 6). The research was approved by the Health Research Authority (HRA) 

(Appendix 7) and by the Research and Development Team of the recruiting NHS Trust 

(Appendix 8). Prior to taking part in the study, participants were provided with a Participant 

Information Sheet (Appendix 9). Informed consent was sought (Appendix 10) and 

participants were informed of their right to withdraw.  
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Recruitment 

 Participants were recruited through a purposive sampling method. Potential 

participants were identified by the Clinical Supervisor from within an MS team working in a 

large NHS teaching hospital. These participants were provided with brief details of the 

research and were asked to provide their consent to be contacted by the author. On receipt 

of the Information Sheet and after an agreed period (at least 48 hours) during which 

participants were offered the opportunity to ask any questions about the research, the author 

contacted participants and, a time for interview was arranged.  

Interview procedure 

 A semi-structured interview schedule (Appendix 11) was developed in line with the 

guidelines outlined by Smith et al. (2009). This schedule was reviewed by a Consultant 

Neurologist and two Clinical Psychologists in their capacity as research supervisors during 

the development of the proposal. A semi-structured interview is the favoured mode of data 

collection in IPA, as this enables the researcher to maintain a flexible and responsive rapport 

with participants, whilst providing the space and time for a participant to share their 

experiences and facilitate exploration of their lifeworld (Smith et al., 2009). Participants were 

interviewed at a mutually convenient time in a private room located within the hospital. Each 

interview lasted between 36 and 48 minutes (Mean=41 minutes), guided by the same 

interview schedule.  

Ethical considerations and information storage 

 Participants were informed and reminded of their right to withdraw without need for 

justification from the study prior to, during and after the interview had taken place. Due to 

difficulties in withdrawing data from IPA analysis once it has been analysed, participants 
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were contacted after a two-week reflection period post-interview to confirm their consent for 

their data to be included.  

 On entry into the study participants were anonymised through the allocation of an 

alphanumeric ID and, at transcription stage, a pseudonym. Interviews were transcribed 

verbatim by the author and, following transcription, interview recordings were destroyed. All 

participants were informed that anonymised quotes from their transcripts may be used as 

part of the thesis and any future publication in a scientific journal. 

 Participant pseudonyms/identifiers and associated demographics (consisting only of 

names, role and contact email address) were stored on a password protected and encrypted 

computer database. Any hard copies containing personal identifiable information (e.g., 

consent forms) were stored in a locked filing cabinet on the hospital site accessible only to 

the researchers and their supervisor. Following study completion research data and personal 

identifiable information will be transferred to the University of Birmingham and stored for 10 years in 

line with University of Birmingham policies.   

Participants 

 Four participants were recruited and interviewed between December 2019 and March 

2020. Due to the onset of the global Coronavirus (COVID-19) pandemic in early 2020, 

recruitment was halted by the NHS Trust involved in the study before the planned target of 

six to ten participants had been recruited. For details of participants, see Table 14 below.  

For the purposes of ensuring confidentiality only brief details are presented.  
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Table 14 

Participant Demographic Information  

Pseudonym Gender Role 

Experience with MS 

(Years)  

Charles Male Consultant  13  

Asif Male Consultant 12 

Michael Male Consultant 27 

Asha  Female Consultant 11 

N.B. All Consultants worked within the Neurology speciality 

Analysis of data using IPA  

 IPA analysis was undertaken according to the common processes cited by Smith et 

al. (2009). Following verbatim transcription of the audio-recorded interviews, transcripts were 

read and re-read twice, before reading through a third time whilst listening to the original 

audio-recording. This was conducted to support the author to engage with the interview data 

of individual subjects in an immersive and attentive way. The five steps of IPA analysis as 

described in Table 15 were then undertaken on a participant by participant basis.  
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Table 15  

Outline and description of the steps of IPA as outlined in Smith et al. (2009) 

Step Number Step Name Process 

1 
 
 

Reading and re-reading 
 
 

Transcripts were read and re-read, alongside 
the audio-recording, in order to engage 
actively with the data. 
 

2 
 
 
 
 
 

Initial noting 
 
 
 
 
 

Initial thoughts, comments and reflections 
were noted on the original transcript. These 
notes included the author’s comments on the 
content (what the participant said), language 
(how this was said, the language used) and 
concepts (the beginnings of more 
interpretative comment about the 
participant’s understanding) 
 

3 
 
 
 

Development of 
emergent themes 
 
 

Through review of the initial notes and the 
transcript, these were combined into 
emergent themes 
 

4 
 
 
 
 

Identifying connections 
between themes 
 
 
 

Emergent themes were explored for 
connections and collated to develop a 
thematic structure for each participant 
including subordinate and super-ordinate 
themes.  
 

5 
 
 

Identifying connection 
and patterns across 
subjects 
 

Thematic structures for each participant were 
recreated and looked at simultaneously to 
explore connections between identified 
themes.  

  

 Following detailed line-by-line coding of the initial transcripts during which the author 

commented upon specific linguistic, descriptive and conceptual interrogation of the data 

(Appendix 12), initial prototype/emergent themes were developed. These emergent themes 

were then organised by the author into clusters based upon connections and similarities 

between themes (Appendix 13). The identification of corresponding transcript excerpts were 
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then grouped together under these emergent themes, enabling the author to check the 

internal validity of the theme against the research data (Appendix 13). Emergent themes and 

the corresponding excerpts were then collated into super-ordinate themes and their 

corresponding sub-themes to create an initial thematic structure for each participant. After 

analysis of individual participants, a brief narrative summary was written in which the author 

captured key points and reflections from the analysis and the thematic structure for each 

participant.  

 Individual thematic structures were then written out onto post-it notes for the 

researcher to be able to collate shared themes/connections across participants more easily 

(Appendix 14). These final groupings included the integration of supporting transcript 

excerpts to develop the overall final thematic structure, including super-ordinate and sub-

ordinate themes. 

Credibility and validity 

 To maintain a check on the quality of the research process, the author was guided by 

the guidelines developed by Yardley (2000) in which characteristics of good qualitative 

research are set out. These guidelines and the steps taken to address them are summarised 

in Table 16.  
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Table 16 

Principles of validity of qualitative research as cited by Yardley (2000). 

Quality/validity principle How this was addressed in the present research. 

Sensitivity to context 
 
 
 
 
 

- Familiarisation with existing literature on SDM and 
consultation with clinical and research supervisors 
(including Consultant Neurologist) during project 
development. 
- Use of semi-structured interviews supporting space for 
participants to share their experiences 
- In-depth analysis including integration of verbatim 
quotations in supporting developed themes ensured 
participant voice remained central. 
 

Commitment and rigour 
 
 
 
 
 
 
 

- Consistent engagement across the design and seeking of 
ethical approval through to the analysis and write-up of 
findings. 
- Regular supervision, engagement in teaching and 
additional reading facilitated methodological rigour 
- Triangulation of interpretations was undertaken at all 
stages of analysis using peer supervision with fellow 
Trainee Clinical Psychologists and research supervision 
with academic and clinical supervisors. 
- Reflective journal and narrative summaries kept 
throughout recruitment and analysis to facilitate authors’ 
awareness of their role in the double hermeneutic.  
 

Transparency and 
coherence 
 
 
 
 
 

- Participant information was provided in writing using a 
clear information sheet which had received appropriate 
ethical approval and validity checks. 
- The analysis process was undertaken using steps outlined 
previously, with regular checking from research 
supervisors. 
- Clear audit trail of how themes were developed (including 
dated document versions and photographs) supports 
research transparency and coherence.   
 

Impact and importance 
 

- Discussion of potential clinical applications and 
implications of this analysis will be included within this 
paper to support the reader to consider the meaningfulness 
of findings and influence for future practice. 
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Researcher context – Reflexivity  

 Shaw (2010) cites reflexivity as a crucial component of the qualitative research 

process within psychology, in supporting the context of the research process. Holding 

awareness of the context of oneself, the way in which we interpret the experience of the 

research process, and our relationship with research and participants means that one can 

never solely enter analysis as a ‘blank slate’ (Shaw, 2010). The reflexive account was written 

in the form of a first-person narrative beginning from the time of the first interviews and 

throughout the analysis process.  

“I am a 30 year old, White-British female with a longstanding professional interest in the 

area of long-term health conditions and the influence on wellbeing and quality of life. 

Over the course of clinical psychology training the topic of treatment choice/decision-

making has been one which I have been increasingly part of due to experiences of 

close family members. I have been increasingly confronted by the unpredictability of 

health and its impact on hopes and expectations. Throughout the coding of my data it 

has been important for me to maintain my reflective log and to consider how my 

personal familial context including recent significant loss and family illness may have 

impacted on the position from which I was interpreting my data. However, reflecting 

upon this and having access to regular supervision has been integral in supporting me 

to be flexible and open to alternative interpretations which may be drawn from the data. 

It is of interest to me that my findings and the implications of these, may reflect some of 

the value which I have appreciated. 

Reflecting upon my approach to data analysis and guiding my approach to the 

interviews was my epistemological position. As a psychologist I am typically drawn to a 

critical realist position in that whilst there may be a more objective or measurable 

reality, there are nuances in the way in which this is perceived and described by 
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individuals. One way in which I interpret this is that phenomena are constructed and 

subjectively experienced within a social context. I therefore fall somewhere between 

social constructionist and critical realist positions.” 
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Results 

 A total of three superordinate themes were identified from the analysis: ‘Navigating 

the therapeutic relationship’; ‘Knowing what I don’t know’; and ‘Values, self and the system’. 

As displayed in Table 17, these superordinate themes had a total of eight subordinate-

themes. These themes are described narratively below, along with example participant 

quotes to facilitate their illustration.  

Table 17  

Overview of superordinate and subthemes identified through analysis 

Superordinate Theme Subordinate Theme 
Participants 
Contributing 

 

Navigating the therapeutic 
relationship 

 

 

1.1 Collaborating with, not doing to 

All participants 

except Charles 

1.2 Individual in context All participants 

1.3 To let go or step in? All participants 

   

Knowing what I don’t 
know 

 

2.1 Knowledge is not straightforward All participants 

2.2. The unknown future All participants 

   

 
Values, self and the 
System 

 

 
 

3.1 Holding values and 

acknowledging “emotional accidents” All participants 

3.2 Protection and containment All participants 

3.3 Restricting my agency All participants 
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Superordinate theme 1:  Navigating the therapeutic relationship  

 All participants reflected upon the considerations and nuances of the relationship 

between clinician and patient in the decision-making process. Analysis of this theme 

reflected firstly upon the importance that clinicians placed upon maintaining a therapeutic 

alliance and how they position themselves in working with their patients. Secondly, 

participants expressed their acknowledgement of the individual circumstances and context 

which patients bring to a decision-making consultation and the influence that this may have 

on the relationship. Thirdly, clinicians identified a need to make a judgement call in the 

decision to permit patients to opt against a preferred treatment or to step in and assert their 

recommendation.   

Theme 1.1 Collaborating with, not doing to 

 All participants except Charles reflected upon the value and importance of 

maintaining a therapeutic alliance with their patients. For Asha this involved the explicit 

expression of intent to situate herself alongside her patients: “Ye-es I think it’s really 

important I think it’s really important for them to feel that as a doctor I’m on their side…” 

(Asha). Asha describes approaching consultations from the imagined position of her patients 

and using this to guide their discussion: 

 “Mmm no I-I-I think I mean in neurology in general I always sort of put myself in the 

 patient’s shoes as much as possible and I think if I was sitting in that chair on that 

 chair what would I want from my doctor how what kind of conversation would I ha- 

 would I want to have…” (Asha) 

 Throughout their accounts, participants emphasised the importance of being 

perceived as working with their patients rather than holding the position of a directive and 

paternalistic figure. Here Asif illustrates this: “…there’s no point pullin-ting the entire doctor 
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patient relationship just to force people into doing something they don’t want cos they’re not 

gonna comply anyway” (Asif).  This was one of many examples where participants cited a 

preference for prioritising the wellbeing of the patient over a clinical position and 

acknowledging the role of motivation in behaviour. Michael provides further illustration: 

 “…I’ve always taken that view and as a-because it’s far more important to meet th- to 

 maintain the quality of the relationship with the patient [mm] rather than stand on 

 some didactic point er in a sort of scientific integrity which y’know would perhaps  I- 

 well it’s just a value judgement isn’t it really” (Michael) 

 Michael identified the potential for significant damage within the therapeutic 

relationship if patients perceive clinicians as obstructing their access to treatment 

opportunities: 

 “…um and then when they didn’t fulfil criteria would um become aggrieved and it 

 would sour the whole professional relationship so the-the-the appearance that one 

 was as a clinician as a physician um obstructing patient care [mm] and therefore 

 behaving not in the best interests of the patient…” (Michael) 

Interestingly, all three clinicians who contributed to this sub-theme described citing the 

influence of external regulation (such as funding criteria, processes, and guidelines) in their 

consultations with patients. In Asif’s case this was a very explicit way of declining requests 

from his patients without being viewed as obstructive:“…urm lots of people might know 

someone that’s been on this drug or that drug and it’s it’s fairly easy enough to say but 

y’know you’re not eligible for that for this reason and people understand that..” (Asif) 

 “…‘cause a lot of patients will actually come and say can I not have this drug so so 

 the first thing I have to apologise [nervous tone] and then I have to sa- I have to be 

 frank and say based on the evidence based on the literature based on the bodies of 
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 guidance we have that w- that we work with this is the choices we have available this 

 may change in the future urm but this is what ur this is what I can offer you so 

 [sigh]…” (Asha) 

 Asha describes a sense of regret or guilt associated with having to decline a request 

from her patients whilst simultaneously appearing to try and offer hope. The sigh at the end 

of this quotation further contributed to a sense of despair and fatigue. Whilst the avoidance of 

paternalism resonated strongly throughout this theme, there was also a recognition that there 

were times where the protection of the patient may be more important than maintaining the 

relationship. As described by Michael:  

 “…I think I’m very comfortable with saying no it’s too dangerous for you [laugh] [yeah] 

 because I’m sorry that’s paternalistic [yeah] but that actually is my job to make sure 

 that the patient has understood that that’s the way life is…”  (Michael). 

 Alongside narratives of the necessity and drive to protect the therapeutic relationship 

there was a recognition that any alliance is dependent upon the clinician’s ability to hold in 

mind the individual circumstances and context which patients bring to the decision-making 

consultation. This is described in the next subtheme.   

Theme 1.2 Individual in context 

 All participants expressed a recognition of the individual differences between patients 

and their influence within the therapeutic consultation. Acceptance and adjustment to the 

diagnosis of MS was one such factor. Specifically, the acceptance or otherwise of diagnosis 

was viewed by participants as having the potential to impact upon even the earliest stage of 

SDM. As Asif describes: 
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 “…at that point I think she hit a brick wall cos she wasn’t prepared for this [mm mm] I 

 think she’d put all the eggs in the ‘it’s never gonna be MS’ basket [mm] it just 

 happens to other people doesn’t it…” (Asif) 

 Here, an individual’s perceptions and appraisals of the likelihood of MS to affect them 

can lead to feelings of shock and become a barrier in the immediate discussion of SDM. Asif 

explains how this apparent denial continues throughout this patient’s interactions with him. 

Acceptance and adjustment was identified as something that the patient did not undertake 

alone, and the responses of those around them in close relationships provided a further 

sense of uncertainty for participants: 

 “…on the one hand you’ve got um partners or significant others who are totally 

 bought into the urm what I would call a restoration um agenda so everything’s gotta 

 go back to normal…you’ve got significant others who have become very resentful and 

 very urm negative about the experience and are processing really in terms of urm 

 how destructive it is and urm that can of course become quite difficult relationships 

 break down [mm] isolation occurs…” (Michael) 

 Fundamental to this process, many of the participants described a sense of 

awareness of the impact of an MS diagnosis and the implications it may have upon a 

patient’s imagined future hopes and expectations. Asif highlights the fear that this can bring 

and this is supported by Asha: “I dunno people probably don’t hear that..[mm] and they will 

know someone in a wheelchair..[right]..so it’s always a a mental image they come pre- 

preconceived ideas about imminent disability” (Asif) 

 “…the first thing that they think about is do I need a treatment or because most 

 patients don- that I’ve met anyway don’t want to be reminded of their MS they want to 

 live a normal life so for most patients when you talk about treatment the first thing 
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 they I imagine they would think about is what impact is this gonna have on my 

 life…am I gonna be able to work travel provide for my family have children live my full 

 life with a normal life expectancy…” (Asha) 

 All participants who contributed to this sub-theme recognised the significance of the 

decision which patients were making and the potential implications for their lives.  Charles 

was able to illustrate the breadth and spectrum of considerations which a patient may hold in 

the decision-making process:  

 “…some people are become fixed upon efficacy data, some people are very 

 concerned about the side-effect profile, some er people some patients will urm look at 

 the treatment burden you know is this something I need to take every day or every 

 other day or once a month you know what are the requirements in terms of 

 monitoring…” (Charles) 

 Whilst a complex myriad of factors may feature in the equation for an individual 

patient, all participants were able to recognise the importance of attempting to understand 

the priorities of the patient in their context at that time. This awareness of the context was 

cited as influencing the way in which the clinician communicates with their patients. As 

summarised by Asif: 

 “…different people are different some people are very risk-averse some people just 

 want an effective treatment and I think that it’s precisely to avoid difficulties I try and 

 factor that in [mm] I-I will rather they get on a treatment they’re happy with sooner 

 than try to force them to go on something that they’re not happy with…” (Asif)  

 To maintain the therapeutic relationship, the clinician is required to make a series of 

moment-by-moment assessments to ensure that they are meeting the patient in their context. 

This includes making decisions about what, where and when to share information, advice 
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and guidance in a digestible way to the client. Sometimes this may mean that the clinician 

must decide to ‘not’ intervene as is described in the next sub-theme.  

Theme 1.3 To let go or to step in  

 Through their interviews, all participants expressed a tension in balancing the 

autonomy of their patients with their drive to protect and offer the ‘best possible’ care. These 

experiences encapsulated a recognition of the clinicians’ perceived role and the way in which 

they manage when a patient makes a decision that is not the preferred option. For Michael, 

the MS patient group was one which was very proactive and invested in seeking or 

understanding the treatment opportunities which were available to them: “…so we have to 

accept that patients will come with all of their [hesitation] um-research in their heads or 

usually in their big folders [m-hm] and tell us urm what they want [mm]…” (Michael). Whilst 

expressing a belief that this was necessary for the clinician to accept and work with, Michael 

also highlighted that this may leave patients vulnerable and that he held a responsibility to 

intervene. At times this may override the aforementioned therapeutic relationship, however 

Michael described that he moderated such interactions through explanation: 

 “…I’ve always emphasised to patients …that we would support them whatever they 

 wanted to do [mm] it wasn’t my job to police but simply y’know as long as it wasn’t 

 overtly dangerous or I hadn’t got reasonable grounds to exp- to think that they were 

 being exploited…” (Michael) 

 For Asha, the experience of being prevented from being able to help the patient in 

front of her was one which held a strong position in her memory. The intense emotion which 

she describes as coming from the patient was also reflected in the sadness and frustration 

that she expresses:  
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 “…that case is particularly challenging to me because a) it was of the anger and the 

 frustration that she had b) the fact that I knew that her disease progression was 

 gonna continue and I wanted to help and c) because she didn’t want to take that  

 help…” (Asha) 

 Asha does however reflect upon how these challenges are magnified by apparent 

‘misjudgement’ of the patient context (patient previously “fell through the gaps”). For 

example, Asha recognised that her attempts to encourage treatment initiation and alleviate 

suffering was perceived as imposing on them or trying to save them by the patient. This 

sense of needing to bide your time and pick the moment to intervene was shared by Asif:  

  “…once you get beyond that it’s this...this concern they have that err all these 

 treatments might have side effects and oo do I really need it anyway [mhm mm] aand 

 then it’s trying to rationalise with them what their relapse rate risk scans have been to 

 explain why it will be beneficial and then you know if you’ve told them everything and 

 they still don’t want to you then have to just look for the next opportunity with them be 

 open-minded… it might it might meant that they don’t want to listen to you until 

 they’ve had another relapse…” (Asif) 

 Holding this position of ‘sitting with’ was not a comfortable one however, and Asif 

highlighted that this often carried a lot of uncertainty and a sense of needing to compensate:  

 “…then I will be most concerned about those ones that I think that are going for a 

 treatment that’s not gonna hold them…“…in a way it just means that I have to put 

 more effort and energy into monitoring them clinically and radiologically cause I don’t 

 I don’t want them to just be yeah relapsing silently in the background..” (Asif) 

 Conversely, Charles appeared to experience much less challenge in this domain, 

citing that “rarely they will do something completely opposite” to that recommended by 
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clinicians. Collectively these experiences highlight the challenges of allowing individuals to 

make their own decisions, and parallels were noticed (explicitly in Michael’s case) between 

the content of these discussions and principles within the Mental Capacity Act about an 

individual’s right to make what may be viewed as an unwise decision in the eyes of the 

professionals.  

 Achieving the balance between respecting a patient’s right to choose and the ongoing 

wish to ‘care for’ appeared crucial in the experiences of participants and impacted upon the 

ways in which they approach their patients. This was also found to be heavily related to the 

sharing of information and knowledge and the dilemmas associated with this.  

Superordinate theme 2:  Knowing what I don’t know 

 Fundamental to the SDM process was the role of information. The relationship with 

information/knowledge however was not without complexity for clinicians as the first theme 

captures. The second theme highlights the experience of working with the uncertainty and 

unpredictability of MS ‘the condition’.  

Theme 2.1 Knowledge is not straightforward 

 For all participants, having knowledge and information was fundamental for the 

making of an informed decision, not only for the clinician but for the patient. Indeed, giving 

information was a significant part of the decision-making consultation and was emphasised in 

all the interviews as the foundation to this process and a key role for clinicians with the 

support of colleagues. Initially however they need to assess what the patient already knows, 

as well as their willingness and ability to receive information. For Asha this was sometimes 

starting from a position of informing patients about the changes in approach to MS 

management “…in the past there was no treatment…” and opening opportunities. Not 

providing this information/education was viewed as having significant negative 
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consequences for clinicians and patients’ confidence in treatment and wellbeing. As 

described by Asif:  

 “so I think then they have a lot of stress and anxiety around this cos they think the 

 sky’s falling down and their MS is uncontrolled [mm] whereas actually people that 

 understand t-he treatments and their limitations and what things are relapses and 

 what things aren’t I-I think it takes a fair bit fair deal of their stress away so they can 

 actually get on with their lives” (Asif)  

 The possession and exchange of knowledge was recognised by all participants as an 

important part of the decision-making process. However, the relationship with knowledge 

was not straightforward. Charles describes the stages and need to obtain “…a neurological 

explanation of your findings…” to proceed. Through medical investigation, including scans, 

clinicians seek an objective and quantifiable picture of their patients’ illness. Furthermore, for 

clinicians possessing a knowledge and understanding of the evidence base and having this 

available to them, carried a sense of protection and security which they could turn to. This 

was highlighted by Asif: 

 “…I think there is evidence that if you need to escalate so long as you do it within the 

 first two years you can preserve outcomes so I’m willing to take that if it means that 

 they do go on treatment…” (Asif) 

 Use of trusted sources of information including patient information leaflets and 

websites were important in these discussions, as were structures available within the service, 

such as discussion groups facilitated by specialist nursing colleagues. In the absence of 

clarity and/or being given information, participants recognised the likelihood of patients 

seeking information for themselves, as described in theme 1.3. Whilst recognising the value 

and importance of knowledge, Michael identified that information itself can be fallible:  
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 “…the abuse that occurs that- the- th- for which it’s quite difficult to prevent but the 

 the social media stuff that is is so inaccurate or led by enthusiasts and urm again I-I 

 wish there was a way we could just make that side of things more responsible…”  

 (Michael) 

 The increased accessibility of information outside of the control of clinicians was 

identified as having the potential to lead to negative consequences for their relationships with 

patients through building false expectations. Whilst experiencing empathy for their patients, 

this was also identified as posing threat to the therapeutic relationship as discussed in theme 

1.1, leading also to some sense of irritation.  

 Alongside the danger of misinformation, knowledge was also viewed as having the 

potential to overwhelm their patients– “there’s a lot I think there’s a lot to take in…” (Asif). 

Thus, clinicians cited the need to adjust and adapt the amount and way in which they 

provided information to their patients. The necessity for openness and transparency in 

relation to the diagnosis and medications was highlighted by all participants. Asha stated: 

 “…then when I when I g-get an idea about the patient I then y’know say to them ‘look 

 y’know these are the choices we have’ and I’m very open about it cos I always tell 

 them look y’know you can’t have all twenty drugs y’know these are the three that you 

 can chose from…” (Asha) 

 However, for Michael there was a recognition that information about the extent and 

possibility of significant side-effects was beyond the scope of communication  “…I wonder if 

the patients can fully take on board just how awful it is if you get PML [Ok] and I don’t know if 

we tell the truth …” (Michael). Some of this was attributed to having a limited time available 

to express and communicate the nature of these consequences. Questioning whether one 

“tells the truth” about such matters suggests potential for an avoidance of these 
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conversations due to the challenge in communicating this to patients. Alternatively, it may be 

that the apparent rarity of these consequences means that they are and can be less present 

in the consultation. The weighing up of clinician’s wish for proactive treatment versus the 

potential for side-effects is a complex equation and this is may influence the depth of 

information which is shared. 

 The possession of knowledge and information was viewed as a double-edged sword 

by participants. However, having knowledge appears preferable over the alternative, which is 

the acceptance and recognition of the uncertainty associated with the future.  

Theme 2.2 The unknown future 

 Whilst participants possess a substantial amount of knowledge, obtained through 

their training and status as Consultants specialising in the field of MS, all participants 

acknowledged the uncertainty and unpredictability associated with a chronic condition. More 

than this however, was a sense that the presentation of MS specifically threatened any 

hopes for certainty. Michael cites the nature of disease as one of the reasons behind this 

uncertainty: “…remitting relapsing nature of the disease any treatment um that you might 

propose in MS can seem to have an effect unless you do a properly conducted trial…” 

(Michael). Here Michael describes how without the use of highly controlled research studies, 

the fluctuating nature of MS symptoms may lead to incorrect associations between trialled 

medications and symptom reduction. However, when one favours holding knowledge and 

objective information, the experience of managing uncertainty is one which can create 

dissonance for participants. For Asha the experience was contrary to her hopes as a 

clinician: 

 “…so we’re kind of making an assumption and it’s very hard for me as a doctor in 

 particular who wants to make a decision based on lots of evidence a lot of MS is still 

 driven very much by best guess [m-hm m-hm m-hm] and I find that very hard” (Asha) 
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 Asha goes on to describe her hopes that knowledge and evidence can guide 

expectations of herself and her patients. Being unable to meet the standards which they 

aspire to within practice and not being able to offer the reassurance that their patients seek 

about the future may pose significant challenge to clinicians.  

 For some participants, relaying the unpredictability directly to their patients was a 

feature of the clinical consultation “…I say that urm ‘look if err if this is your first and only 

attack..we don’t know if you’re ever gonna have another one…’” (Asif). However, for others 

managing this uncertainty and limited control may have felt like a greater challenge to their 

competence which they found harder to address directly within their interviews. This sense 

was demonstrated by Charles:  

 “…I think I’d say maybe ten percent [mmm] where there is uncertainty where there is 

 no b- you know it’s not a black and white scenario you know it’s grey kind of zone 

 why you don’t really know you know what’s the best….” (Charles) 

 Whilst acknowledging the possibility of uncertainty, Charles appears to move to 

rationalise this experience through reassuring himself that this is not a common experience 

but also describing this as the pragmatic nature of working in medicine. It may be that this 

strategy is a consequence of experience in the profession and a need to separate oneself 

from doubt and encourage recognition of ‘majority’ experiences. Charles goes on to suggest 

that his approach being guided by a more general treatment principle “to be proactive…” 

(line 96) offers him a sense of security within this uncertainty. Exploring a personal 

relationship with knowledge and certainty is likely to have roots or implications for the way in 

which clinicians view themselves and their roles within their system.  
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Superordinate theme 3:  Values, self and the system 

 All participants contributed to ideas of complexity in the integration of themselves as 

clinicians with the wider systems and regulations around MS. Analysis firstly reflected upon 

the relationship between participants’ values and the challenges which sometimes confront 

these. Secondly, participants described the containing and supportive value of working in a 

team. However, participants acknowledged some of the systemic challenges which they 

experienced as inhibiting their ability to act for their patients. 

Theme 3.1 Holding values and acknowledging “emotional accidents” 

 All participants articulated a sense of an internalised view of themselves and a 

motivation to make a difference and reduce the suffering experienced by their patients. When 

acknowledging the influence of their role as Asha says “…here as a professional this is my 

duty of care to offer the best possible treatment that’s available…”. She highlights how this 

position as a professional appears to have become a part of her identity and indicates the 

necessary requirements which this carries. Reducing suffering and being able to make a 

difference are values which appear to be strongly linked to the notion of holding hope for 

their patients and clinicians’ ability to  perceive a personal sense of agency and being able to 

“be proactive you know er rather than… inactive…” (Charles). For Asif, his values and hopes 

for his patients appeared to have had a significant influence on his personal decisions: 

 “…so the whole point is that they should be stable so they can get on with their 

 lives… well I think if you can get through that and explain that y’know the whole point 

 of treatment is that they stay stable so that they can get old happy with everyone 

 else… and I think that’s that’s why I chose to do MS in the first place it’s not as 

 depressing as a lot of other neurological specialities” (Asif) 
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 Not only does Asif highlight the value he perceives in being able to be ‘do’ something, 

but he also alludes to the negative emotions which are experienced when this is inhibited.  

He describes making a deliberate choice to work within MS because it is suggested that this 

is a hope that he can make the difference for his patients and play a role in their living a long 

and fulfilled life. This is echoed by Asha: 

 “…and y’know for some extent as a doctor you want to protect that patient y’know I 

 want to look after them and you can’t- you can’t [participant laugh] and that is really 

 upsetting for both the parties so [laughter ongoing]” (Asha) 

 Asha’s laughter in this extract was striking as this appeared incongruent with the 

emotion she was describing. This appeared to suggest a level of discomfort in articulating 

and focusing upon the experience of powerlessness/hopelessness and the difficult emotion 

which this may evoke. Similarly, it is possible that Asif has selected to work in MS in order to 

avoid experiencing this discomfort too frequently. These emotional experiences appear to 

evidence the extent to which the identity as a member of the ‘helping profession’ has been 

internalised and aligned with participants’ values. This leads to emotional distress when they 

are unable to act congruently with these values.  

 Inhibition of action was not the only threat to values experienced by participants. For 

Michael and Charles, confronting the potential for treatment to cause harm appeared to be a 

precipitant for difficult emotion. This was demonstrated by Michael who said: “…I have to say 

that some of the patients we’ve seen with PML who … have life-changing urm neurological 

deficits you just go back and think [sigh] was that really worth the risk…” (Michael). 

Throughout this discussion Michael reflected upon the poignancy of witnessing the loss 

associated with MS progression but also how an awareness of the possible harm associated 
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with treatment may influence how he would discuss this with patients now. For Charles, the 

experience of “regret” was one which he appeared to find particularly difficult to engage with: 

 “…there is regret you know what if …not so much with the second with the third 

 patient because she’s done well but with the first and second patient you see..well 

 actually not so much with the second patient it’s just the first patient who developed it 

 so he was in the process of treatment change and then blablabla so” (Charles) 

 The tentative expression of the emotion appeared to be followed by rationalisation 

that the patients concerned had not experienced the level of long-term harm that they may 

have. The potentially dismissive use of the phrase ‘blablabla’ may also provide interesting 

insight into Charles’ reluctance to engage any further with what had had happened to his first 

patient, which may have included a description of the negative consequences. Charles goes 

on to acknowledge the influence of age and experience in reducing the intensity/frequency of 

emotion experienced in his role: “..the longer you do it I guess the less emotional you are 

going to be with there’ll be y’know little accident- emotional accidents …x number of years 

down the line…” (Charles) 

 The description of emotions as accidents appeared particularly powerful and 

suggestive of how these are perceived as something which needed to be contained or 

avoided. The apparent unpredictability of emotion appears in contrast to the more valued 

rational state. This provides a suggestion of striving to keep his own emotions ‘in check’ 

within a professional context. Likewise, the change in person from ‘I’ to ‘you’ was of interest 

and appeared to serve a function of distancing himself from this experience. Throughout this 

subtheme, participants appear to be balancing a tension between outwardly appearing/being 

a professional caring but rational clinician who wants and can help their patients, and their 

own internal emotional experience. The tension they experience internally also appeared to 
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be reflected in their experiences of the system around them as explored in the remaining 

subthemes.   

Theme 3.2 Protection and containment 

 The relationship between participants, their team and the wider health system 

features prominently throughout the decision-making process. Part of the perceived value in 

being part of a team was articulated in relation to the positive impact upon the patient. As 

Asha described: 

 “…and I think the patient also likes to know that there is a body of people that is urm 

 going to be looking after them y’know urm if you come back to a consultan- urm to a 

 patient discussion and you say ‘I’ve had a chat with the MDT the group of other MS 

 expert and nurses’ they feel more reassured aswell the patient feels like ‘okay so a 

 body of experts have had this discussion that’s what they...” (Asha) 

 Whilst use of the term ‘experts’ alludes to a sense of power and authority which 

comes from the professional knowledge, this passage also suggested a protective 

experience of having more than one perspective. It is unclear however how much of this 

experience is mirrored in the experience of the clinician, leading them to feel reassured when 

they have the agreement of their colleagues. Specialist nursing colleagues were highlighted 

as being particularly valuable to clinicians due to their ongoing and consistent relationship 

with the patient. Within the SDM process this was especially important in supporting the 

thorough communication of information and options to patients which Consultants were 

unable to do. As described by Asif: 

 “…then there’s a lot more that you could do but there isn’t time and that I think that’s 

 where the MS nurses are pivotal cos when they bring them to a new patient 

 appointment they go through lots of things in detail…” (Asif) 
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 A sense of gratitude was apparent in discussing the input of colleagues, and for Asif, 

the above quotation suggested that this alleviated distress when they perceived barriers to 

being able to offer more to their patients. The gratitude which clinicians highlighted towards 

their supportive staff was contained to some extent by the backdrop of regulation. Regulation 

and standardisation because of external governance was a prominent feature in the 

decision-making process. The fundamental presence and role of funding, through influencing 

the number and type of options open to patients, was recognised by all. Likewise, the role of 

external regulation in mandating the need for MDT discussion prior to initiation/escalation of 

DMT’s was a significant change for clinicians. Indeed, for participants, MDT was a forum for 

agreement and consensus as summarised by Asif: 

 “…I think attending the MDT regularly means that you kind of become familiar with 

 the way the decision works … it means that a lot of our decisions probably tend to 

 converge cos we all know what each others gonna approve of the MDT so there’s no 

 point bringing things that are crazy [mm] you already know it’s not gon-u it’s not 

 gonna fly what’s the point …” (Asif) 

 Asif also appears to allude to processes of social influence, with participation in the 

MDT holding a conforming function for its members – i.e., making sure that any decisions 

and suggestions which are made are acceptable and fair. Alternatively, this may be 

interpreted as being perceived as restrictive for Asif, especially if ideas may be perceived as 

“crazy” by those around him. He goes on to express his perception that “..it’s a tight ship…”  

but cites this as positive in reducing false hope for his patients. Inevitably within the 

professional team, whilst identifying value in the roles of others, the relationships between 

professions and individuals was not always equal. Whilst working collaboratively within an 

MDT, Charles appears to be highlighting the difference in perceived power between oneself 

and their colleagues as described in his description of the multidisciplinary (MDT) meeting: 
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 “…and then you essentially recommend treatment and er and ask your colleagues to 

 agree urm not er to disagree…” (Charles) 

 The benefit of predictability and standardisation which was achieved through external 

regulation and standardisation was, however, viewed as coming at an emotional cost for 

clinicians. The ‘flip side’ of this containment was explored further through the final subtheme.   

Theme 3.3 Restricting my agency 

 Whilst reflecting upon the containment offered through operating within a wider health 

system and integrated team, participants also identified challenges that this posed for them 

as they went through the decision-making process. Participants were united in their 

recognition of the practical barriers which impacted upon their ability to fulfil the role they 

hoped for. This is demonstrated by Asif who described how the desired proactivity in 

treatment initiation and delivery is impeded by “lack of capacity”. The size and volume of 

clinicians’ caseloads, and the consequences of this upon the length and breadth of the 

discussions that can be had with patients was reflected across participants. For Charles, the 

influence of this on the decision itself was clear: 

 “..going back to your original question sometimes that decision-making is based on a 

 er the quickest treatment perhaps er rather than the best y’know err I wouldn’t say the 

 best more er the most desirable treatment y’know…” (Charles) 

 This experience of offering a perceived ‘less than ideal’ was one which could present 

some internal challenge to clinicians as they seek to intervene in the context of variables 

outside of their control. Indeed for Charles, this requires him to accept the reality of these 

limitations and “just carry on” because to seek changes was “just unrealistic”. Barriers were 

also experienced as originating from outside of the immediate team/locality and instead 
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arising from broader systemic levels. For Asha however this experience was much more 

acutely expressed in interview: 

 “…one difficulty I have is sometimes I know that the patient would um benefit from a 

 higher efficacy drug but I don’t have the leverage to offer that choice which means I’m 

 fully aware that that patient will progress and become more disabled and that’s very 

 hard for me to see knowing that there are other things available but there’s I can’t 

 provide that choice because there won’t be the funding available for that patient for 

 that that’s quite hard for me….” (Asha) 

 Having an awareness of the processes behind the development of funding decisions 

and appreciation of their necessity did little to support clinician empowerment. Indeed, at 

times it appeared to devalue and lead to distress for clinicians as their practice was 

restricted. Observations relating to the perceived validity and applicability of medications in 

clinical settings further introduced a sense of feeling restrained or impeded for clinicians. For 

Michael this was explained: 

 “…the criteria are based on the trial [m-hm] but that is to apply wi-with legal rigidity a 

 research process that was never meant to be an accurate portrayal of real-life…” 

 (Michael) 

 For Michael, the experience of having to deny treatments for his patients due to their 

perceived ineligibility was a direct challenge to hopes of offering individual person-centred 

care. As reflected through this theme the perceived level of personal agency which came 

with the professional position and training of these clinicians was dependent upon the 

operational context in which they were acting.  
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Discussion 

Summary of findings 

 This study sought to explore the lived experience of MS consultants as they engage 

in the process of SDM with their patients. Through understanding how professionals make 

sense of this process within their personal and social context, further exploration of the 

psychological factors which may influence decision-making may be undertaken. Due to the 

global Coronavirus (COVID-19) pandemic, recruitment was halted with a total of four 

clinicians. From qualitative analysis using IPA, three superordinate themes were identified: 

‘Navigating the therapeutic relationship’, ‘Knowing what I don’t know’ and ‘Values, self and 

the system’. These themes had a total of eight sub-themes which provided a valuable insight 

into the ongoing complexities and tensions clinicians encounter as they explore treatment 

options with their patients. These findings will be positioned in the context of existing 

literature before the strengths and limitations of the study will be discussed. Finally, 

recommendations for future research and clinical practice will be explored.  

Research findings in context 

These findings bare several similarities to the existing literature exploring SDM in the 

context of chronic and/or life-limiting medical conditions. Previous meta-synthesis of 

qualitative studies identified three categories of influences on SDM as reported by both 

patients and providers of healthcare: ‘Patient-centred care’, ‘Bridging the knowledge gap’ and 

‘Dimensions of decision-making’ (Truglio-Londrigan et al., 2014). As in the current study, 

these categories reflect the interactions between the relational, informational, and systemic 

components of treatment decisions. 

During the writing of this paper, the authors became aware of a recent thematic 

framework analysis exploring factors influencing DMT prescribing decisions amongst a large 
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sample of Neurologists and specialist MS nurses across the UK (Cameron et al., 2019). A 

number of similarities were noted within the themes presented in this and the present study, 

including the influence of guidelines, individual differences in familiarity and experience and 

the role of peers/cultures in influencing decisions on the part of clinicians (Cameron et al., 

2019). The focus of this present study on clinicians’ phenomenological experience of SDM 

through the use of IPA was a significant difference and thus maintains a novel position. 

The above complexity experienced by clinicians mirrors that experienced by patients 

with MS in a recent study (Matthews, n.d.). The requirement for patients to acknowledge a 

need for medication to protect against unknown future consequences in the absence of 

present symptoms may reflect some of the uncertainty expressed by clinicians as they share 

‘the Unknown Future’. Within this study, patients also appeared to reflect upon the 

importance of a positive relationship with professionals, specifically their MS nurses - which 

seemed to evolve from initial support in accepting the diagnosis to the development of a 

collaborative working relationship as they engage/shared the treatment decision. Other 

themes included the integration of MS and treatment into personal identity and roles, and the 

imagined future with and without MS treatment (Matthews, n.d.). Whilst noting the 

relationship between their findings and behavioural economic theories of decision-making 

(e.g., Kahneman & Tversky, 1979; Jarmolowicz et al., 2018), the author described a values-

driven equation for patients based upon the perceived practical ‘fit’ of treatment with their life.  

The findings of the present study suggest a developing awareness and depth of insight of 

clinicians into the context of patients as highlighted in ‘Individual in context’.  

Dennison et al. (2016) reported that patients with MS displayed a level of 

ambivalence to the uncertainty of prognosis, expressing little desire or attempt to seek more 

information about the future progression of their disease. The findings from this qualitative 

study of 15 patients contrasts the wider literature emphasising the importance for greater 

empowerment and knowledge for patients. Authors questioned whether this in itself reflected 
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patient denial against the threat of future MS progression (Dennison et al, 2016). The 

exchange of information is a fundamental part of the SDM process (Edwards et al., 2009). 

The present study provided some insight into clinicians’ interpretations of how patients may 

differ in their experience of information being shared within the theme ‘Knowledge is not 

straightforward’ – either seeking more and undertaking their own research in the absence of 

clinicians having a ‘better option’ or having the potential to find information as overwhelming.  

Making decisions within healthcare is described as a task dominated by uncertainty, 

with decisions often being made based on incomplete information and probabilistic outcomes 

(Groot Koerkamp et al., 2010). The present study’s finding relating to the challenge clinicians 

experience in being unable to offer certainty or reassurance for their patients about the future 

(‘Unknown Future’) echoed those identified within oncology (Dong et al, 2016), end of life 

care for dementia (Lamahewa et al, 2017) and palliative care for chronic heart disease 

(Brannstrom et al., 2011). Lamahewa and colleagues (2017) identified that clinician fears 

about explaining or communicating to family members the unpredictability of disease 

progression/trajectory may result in a loss of trust.  This may lead to implications for future 

practice and support for clinicians to manage the experience being unable to reassure their 

patients.  

Across the wider literature, the importance of the physician-patient relationship in 

facilitating collaborative decision-making is commonly cited (e.g., Ben-Zacharia, 2018), and 

is echoed in the theme ‘Navigating the therapeutic relationship’. The development and 

maintenance of a therapeutic alliance is reliant upon communication and the ability of the 

clinician to become attuned to, gather and assess patient context, perspectives, and 

expectations (Dong et al, 2016; Frerichs et al, 2016). Patient perceptions about their own role 

and expertise relative to clinicians, trust and clinician interpersonal style were found to be 

important interactional factors in the development of a therapeutic working relationship which 

facilitates SDM (Joseph-Williams et al., 2014).  
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Literature has also reflected upon the importance of the way in which a diagnosis is 

communicated and the impact this has upon a patient’s subsequent adjustment and 

acceptance (Truglio-Londrigan et al, 2014), with patients typically seeking clear 

unambiguous information as early as possible (Solari et al, 2007; Messina et al., 2015).  

Within the present study, patient acceptance of their diagnosis was one factor which 

clinicians displayed awareness of, influencing the amount and timing of the information they 

share with their patients. This demonstrated the positive ability of clinicians to attune to their 

patients and adjust their practice.  

Findings relating to the experience of clinicians as they try to adapt and balance their 

personal values and beliefs with the external regulation and barriers of the system within 

‘Values, self and the system’ are highlighted by Lemahewa et al. (2017). The importance of 

clinician’s self-efficacy, perceived ability to make a difference and their professional fulfilment 

has been found to influence the level of engagement and participation of clinicians in 

developing healthcare services (Lindgren et al., 2013). It is suggested that clinicians may 

benefit from opportunities to explore the way in which personal values and expectations may 

influence their relationship with patients and the decisions they make.  

The challenge of balancing apparent competing demands between the wish to protect 

and provide care for their patients, in the context of systemic pressures, is highlighted within 

these experiences. Literature suggests that clinicians may be vulnerable to high levels of 

self-criticism and guilt when they perceive themselves as not being able to live up to the 

personal and role expectations. Childers & Arnold (2019) identify that the emphasis upon 

empathic exploration of intense emotions experienced by patients and their families may 

place additional burden on clinicians. Balancing this alongside the rational, clinical and 

evidence-driven perspective can lead to significant challenge, especially in the absence of 

space and time to process and validate their own emotional reactions. Whilst clinicians in the 
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present study identified a value in working as a team, this appeared to stem from the 

practical validation/support provided by colleagues and less explicitly, the emotional 

containment. 

Strengths and limitations of study 

It is important to consider both the strengths and limitations of this current study.  

Firstly, the selection of an IPA methodology with its idiographic and individualised focus has 

encouraged the collection of rich, in-depth data which has been able to provide insight into 

the lived experience of the clinicians who participated in this study. However, a limitation of 

this design and approach is in the interpretative nature of data analysis. It is acknowledged 

that the interviews and their content has been analysed through the personal lens of the 

researcher, as a Trainee Clinical Psychologist with significant recent familial experiences 

serious and life-threatening health difficulties. Therefore, the interpretations presented here 

may be different to those of another with differing personal and professional perspectives.  

Due to these recognised limitations measures were put in place to monitor validity and 

credibility.  

This study targeted the recruitment of a small sample of specific clinicians working 

closely with patients with MS. This was curtailed by the onset of the global Coronavirus 

pandemic, meaning that recruitment did not meet the minimum target of six. A strength of the 

IPA approach is in the potential to engage with participants and to obtain a rich account and 

insight into the meaning and sense-making. This was able to be achieved, and was perhaps 

enhanced due to the limited numbers. Whilst the researcher remains cautious in the stating 

of conclusions and implications for clinical practice, some tentative suggestions are offered 

below.   
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Whilst all participants were Consultant Neurologists a significant level of 

heterogeneity was identified as both a limitation and a strength of this study. This 

heterogeneity arose mainly from the varying levels of experience, as well as 

sociodemographic backgrounds which were less able to be commented upon in any depth 

due to confidentiality.   

Implications for clinical practice and future research 

Due to the limited sample size, the exploratory nature of this study, and the context 

within which it was conducted, the author would express caution in drawing conclusions and 

implications without further research. However, at a local level, there may be implications 

which could support clinicians in their engagement with SDM. In a healthcare system which 

typically prioritises evidence-based practice and standardisation, there are well-established 

processes and guidance for treatment decisions. The role of emotions within clinical 

decision-making is an area of increasing interest within medical education literature and 

which may benefit from further research and exploration (Kozwolski et al, 2017). NICE 

guidelines for Supportive and Palliative care (2004) state that all staff should be provided 

with opportunities to explore their personal and professional responses to loss through 

clinical supervision and/or reflective practice. However, it is noted that this recommendation 

no longer appears in the updated guidance from October 2019 (NICE). 

Whilst acknowledging that detachment from emotions is a necessary position in 

enabling medical professionals to undertake their roles (e.g., Kerasidou & Horn, 2016), the 

opportunity to engage with and develop an awareness of the emotional impact of working in 

health settings, and specifically with those with MS, may be of benefit to staff. No more so 

than currently as the NHS manages the emotional impact of the coronavirus pandemic. Self-

compassion is viewed to be an integral component of compassionate healthcare delivery. 

Establishing a safe and reflective space to explore their personal expectations and values, 
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and the perceived emotional unpredictability of caring for people with MS may encourage 

greater staff wellbeing and patient satisfaction. Alongside clinical supervision and reflective 

practice facilitated by Clinical Psychologists, Schwartz Rounds an initiative largely seen 

within palliative care settings in the UK may be one such forum. Positive effects from 

witnessing/sharing vulnerability have been reported in relation to staff connectedness (Reed 

et al., 2015) and, facilitating integration and letting go of emotions for hospice staff (Almeida, 

2017). Increased access to a Clinical Psychologist within local Neurology departments may 

serve two functions. Firstly, offering direct therapeutic support and intervention for patients 

during the decision-making process as discussed by Matthews (unpublished thesis). 

Secondly to provide support to clinicians to combat the psychological difficulties that may 

occur because of or which may influence SDM in MS.   

Future research may look to explore the perspectives of other professional groups 

involved within the process of MS DMT decisions and there may be scope for an integrative 

study of patient and clinician perspectives to establish similarities, and differences, in their 

experiences.   

Conclusion 

 This research provides a valuable addition to literature in relation to the experiences 

of clinicians as they participate in SDM. Implications for future service development to 

enhance the wellbeing of clinicians and thus their ability to engage compassionately and 

collaboratively with their patients in the context of medication decisions may be suggested as 

valuable. However further research and synthesis of these findings with those of MS patients 

may provide additional insight and improvements to staff and patient care.  
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Spotting those we ask to exaggerate 

The Word Memory Test (WMT) can accurately detect people who are told to 

deliberately perform poorlyduring cognitive assessment, a recent meta-analysis from the 

University of Birmingham shows.  

For many the idea of deliberately underperforming in our day to day lives or medical 

examinations (such as our eye test) is surprising. However, it is widely acknowledged that 

some people may seek to exaggerate difficulties for a wide variety of reasons. In some 

sectors, this may lead to the mistaken awarding of financial compensation or potential 

avoidance of criminal charges. Within healthcare, this leaves professionals with a problem as 

incorrect diagnosis can lead to unnecessary investigation and treatment. Psychologists who 

work with people with language, memory and planning difficulties (often following head injury 

or infections) routinely use additional tests to check that people are trying their best during 

psychology assessments. Recent guidance suggests that as many as three of these so 

called “effort tests” are used during assessments (Sherman et al., 2020). The WMT is one of 

the most widely used measures of effort and has been described as accurate in detecting 

those who are offering minimal effort across individual published studies.  

When trying to explore how accurate a test is, researchers typically compare the test 

in question with a “gold standard” alternative. Unfortunately, no such “gold standard” effort 

test has been found to compare to. For this reason, researchers design studies which 

artificially assign people to different groups to find out if the test can tell between them.  

Researchers at the University of Birmingham analysed data from a total of 18 studies 

in published research papers,  which used the WMT to spot people who were asked to 

pretend to have a brain injury (simulators) alongside those who were asked to try their best 

(some of whom were already diagnosed with genuine impairment or injury). Their findings 
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suggested that not only was the WMT able to correctly identify up to 95% of simulators, but 

that this was broadly resistant to attempts to coach participants how to ‘beat the test’ and the 

offer of financial reward.  

Lead researcher Rebecca Gordon says: “Whilst the available evidence appears 

strong, the conclusions are limited by the quality of the data which is reported in published 

studies. The WMT can be a highly effective way of detecting poor effort in people asked to 

‘fake’ impairments in brain functions such as memory and language. As with any test, 

professionals should remain cautious to ensure that they use the WMT in line with the 

published instructions”.  
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“Just get on with it” – experiences of doctors as they navigate 
Shared Decision-Making 

Clinicians working with patients with Multiple Sclerosis (MS) may need additional 

support to maintain their wellbeing as they attempt to offer collaborative and supportive care 

to those making decisions about treatment say researchers from the University of 

Birmingham.  

MS is chronic health condition which affects approximately 2.2 million people 

worldwide (Wallin & GBD 2016 Multiple Sclerosis Collaborators, 2019). For those living with 

MS, many will experience episodes of so-called acute symptoms which may last for periods 

of weeks or months before making at least a partial recovery. However, the type and 

frequency of these episodes are recognised to have significant effects on people’s lives 

including their ability to engage with work and socialise. Although there is no cure for MS, 

there is a group of treatments known as ‘Disease-Modifying Therapies’ (DMTs) which aim to 

lower the number and intensity of acute episodes (relapses). A number of DMTs are 

available however as with any medications, these come with their own side-effects.  

Changing attitudes within healthcare settings now recommend much more strongly 

that doctors and nurses ‘share’ decisions about medications with their patients rather than 

imposing them. However, there are several differences in the way this ‘sharing’ takes place 

in hospitals. A series of four interviews were carried out with doctors who regularly take part 

in decisions about whether to start or change MS treatment to find out what this process was 

like for them.  

Doctors described that sharing decisions about medication relied upon having a good 

professional relationship with their patient. This meant that they needed to consider not only 

their patients’ physical health, but also the wider story of their patients’ lives – including 
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family responsibilities, working life.  Sometimes this involved letting their patients make 

decisions that they may not agree with – but sometimes this needed them to be more 

assertive in order to protect their patients.  

Doctors spoke of the challenges they faced because of the unpredictability of MS 

symptoms and the side-effects associated with the medications they prescribe. They 

described that whilst the sharing of information with their patients was important, they were 

not always able to control the quality of information that patients find by themselves – such 

as online. This information could hold the potential to be harmful either to the patient or their 

relationship with their doctor.  

Crucially, doctors identified a hope to help their patients and shared how difficult this 

can be for them when they aren’t able to do this, either due to large workloads or restrictions 

in the treatments they can offer. However, these emotions were rarely acknowledged and 

doctors described “just getting on with it”. Findings from this research suggested that the 

offer of support to manage these emotions in a safe way for doctors may be beneficial.  

Lead researcher, Rebecca Gordon stated: “These findings have important 

implications locally for the wellbeing of doctors and wider professionals. We expect them to 

be able to support patients and their families with difficult emotions and decisions and yet 

there is little acknowledgement or support for their own. If we are to maintain a workforce 

which can continue caring, especially as we recover from the recent Coronavirus pandemic, 

there is a responsibility for services to offer them support too”.    
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Appendices 
Appendix 1: Search Terms by Database 
 
 Diagnostic Accuracy Tests Word Memory Test 

PsycInfo 
 
 
 
 
 
 
 
 
 

Sensitivity [OR] specificity [OR] 
test sensitivity (exp) [OR] test 
specificity (exp) [OR] valid* [OR] 
test validity (exp) [OR] 
psychometrics (exp) [OR] 
statistical validity (exp) [OR] 
predictive value* [OR] PPV [OR] 
NPV [OR] likelihood ratio* [OR] 
likelihood functions [OR] 
reference value* [OR] area under 
curve [OR] AUC [OR] ROC [OR] 
diagnos* [OR] false positive [OR] 
false negative [OR] 
psychodiagnostic measures (exp) 
[OR] (diagnos* adj3 
(performance* OR accurac* OR 
utilit* OR value* OR effectiveness 
OR efficien*)) 

Symptom validity 
[OR] performance 
validity [OR] effort 
test* 
 
 
 
 
 
 
 

Word Memory Test 
[OR] WMT 
 
 
 
 
 
 
 
 
 

Medline 
 
 
 
 
 
 
 
 
 

 
Sensitivity [OR] specificity [OR] 
sensitivity and specificity (exp) 
[OR] test sensitivity [OR] test 
specificity [OR] valid* [OR] 
reproducibility of results (exp) 
[OR] psychometrics (exp) [OR] 
false positive [OR] false positive 
reactions (exp) [OR] false 
negative [OR] false negative 
reactions [OR] predictive value* 
[OR] predictive value of tests 
(exp) [OR] PPV [OR] NPV [OR] 
reference value [OR] reference 
values (exp) [OR] likelihood ratio* 
[OR] likelihood functions [OR] 
ROC [OR] ROC curve (exp) [OR] 
AUC [OR] area under curve (exp) 
[OR] accuracy [OR] dimensional 
measurement accuracy (exp) 
[OR] data accuracy (exp)  

Symptom validity 
[OR] performance 
validity [OR] effort 
test* 
 
 
 
 
 
 
 

Word Memory Test 
[OR] WMT 
 
 
 
 
 
 
 
 
 

Embase 
 
 
 
 
 
 
 
 
 
 

 
Sensitivity [OR] specificity [OR] 
sensitivity and specificity (exp) 
[OR] test sensitivity [OR] test 
specificity [OR] valid* [OR] test 
validity [OR] validity (exp) [OR] 
psychometry (exp) [OR] predictive 
value* [OR] predictive value* 
(exp) [OR] PPV [OR] likelihood 
ratio* [OR] likelihood functions 
[OR] reference value [OR] 
reference value (exp) [OR] ROC 

Symptom validity 
[OR] performance 
validity [OR] effort 
test* 
 
 
 
 
 
 
 

Word Memory Test 
[OR] WMT 
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 Diagnostic Accuracy Tests Word Memory Test 
[OR] receiver operating 
characteristic (exp) [OR] area 
under the curve (exp) [OR] roc 
curve (exp) [OR] diagnos* [OR] 
diagnosis (exp) [OR] false 
positive result (exp) [OR] false 
positive [OR] false negative [OR] 
false negative result (exp) [OR]  
(diagnos* adj3 (performance* OR 
accurac* OR utilit* OR value* OR 
effectiveness OR efficien*)) 
 
 

Web of 
Science 
 
 
 
 
 
 

 
Sensitivity [OR] specificity [OR] 
“sensitivity and specificity” [OR] 
“test sensitivity” [OR] “test 
specificity” [OR] valid* [OR] “test 
validity] [OR] psychometric* [OR] 
“predictive value*” [OR] PPV [OR] 
NPV [OR] “likelihood ratio*” [OR] 
“likelihood functions” [OR] 
“reference value*” [OR] “receiver 
operating characteristic” [OR] 
“area under the curve” [OR] “ROC 
curve” [OR] diagnos* [OR] “false 
positive” [OR] “false negative” 

Symptom validity 
[OR] performance 
validity [OR] effort 
test* 
 
 
 
 

Word Memory Test 
[OR] WMT 
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Appendix 2: Data Extracted from Primary Studies 

 

 Data Extracted 

Descriptive Study Information 
 
 
 
 
 
 
 

Year of publication 
Index according to which failure classified 
Simulator and control populations reported 
Sophistication of simulators / Level of instruction 
Presence/absence of incentive 
Cut-off used to determine failure 
Average age of simulator and control populations 
Average number of years education for simulator and 
control populations 
Mode of administration 
Partial or full administration of WMT 
Study design/Assignment to conditions 
Language 
 

Data for 2x2 contingency  
Table 
 
 
 

Number of simulators identified as ‘failing’ WMT – Disease 
Positive 
Number of simulators (Disease n) 
Number of control participants identified as ‘failing’ WMT – 
Control Positive 
Number of control participants (Control n) 
 

Criteria for risk of bias 
assessment 
 
 
 

Selection bias 
Selection applicability concerns  
Index test bias 
Index test applicability concerns  
Reference test bias 
Reference test applicability concerns 
Flow and timing 
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Appendix 3:  Criteria defining the level of sophistication/coaching of simulating 
participants  
 
 
 Criteria 

Sophisticated simulators  
 

 

 

Recruited/defined as a clinical population  
>50% of group have experience of the condition being asked 
to simulate. 
Received instructions and information about anticipated 
features of simulated condition – quiz administered to check 
understanding of instructions prior to WMT administration  
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Appendix 4: Univariate Analyses for Immediate Recall, Delayed Recall and Consistency  

 

  Immediate Recall 

Study 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) LR+ LR- DOR 

Manual cut-off - <82.5%      

Edmundson, Berry, Combs et al.. (2017) - Naïve 
Simulator 

0.696 
(0.491 – 0.844) 

0.952 
(0.773 – 0.992) 

14.609 
(2.117 – 100.822) 

0.320 
(0.171 – 0.597) 

45.714 
(5.086 – 410.924) 

Edmundson, Berry, Combs et al.. (2017) - Soph. 
Simulator 

0.435 
(0.256 – 0.632) 

0.952 
(0.773 – 0.992) 

9.130 
(1.275 – 65.384) 

0.593 
(0.410 – 0.860) 

15.385 
(1.755 – 134.876) 

Elbaum, Golan, Lupu, Wagner & Braw (2019) 
0.933 
(0.787 – 0.982) 

0.984 
(0.861 – 0.998) 

56.933 
(3.637 – 891.173) 

0.068 
(0.018 – 0.259) 

840.000 
(36.304 – 19435.974) 

Lau, Basso, Estevis, Miller, Whiteside, Coombs & 
Artensen (2017) – Naïve Simulator 

0.950 
(0.764 – 0.991) 

0.976 
(0.804 – 0.997) 

38.950 
(2.516 – 603.002) 

0.051 
(0.008 – 0.347) 

760.000 
(24.070 – 23996.314) 

Lau, Basso, Estevis, Miller, Whiteside, Coombs & 
Artensen (2017) – Sop. Simulator 

0.850 
(0.709 – 0.929) 

0.976 
(0.804 – 0.997) 

34.850 
(2.248 – 540.202) 

0.154  
(0.073 – 0.323) 

226.667 
(12.014 – 4276.385) 

Lupu, Elbaum, Wagner & Braw (2018) 
0.957 
(0.855 – 0.988) 

0.913 
(0.797 – 0.966) 

11.000 
(4.304 – 28.116) 

0.048 
(0.012 – 0.185) 

231.000 
(40.172 – 1328.312) 

Merten, Henry & Hilsabeck (2004) 
0.048 
(0.005 – 0.333) 

0.952 
(0.667 – 0.995) 

1.000 
(0.022 – 45.854) 

1.000 
(0.826 – 1.211) 

1.000 
(0.018 – 55.519) 

Shandera, Berry, Clark, Schipper, Graue & Harp 
(2010) – Healthy Control  

0.680 
(0.484 – 0.828) 

0.400 
(0.168 – 0.687) 

1.133 
(0.639 – 2.010) 

0.800 
(0.309 – 2.069) 

1.417 
(0.310 – 6.470) 

Shandera, Berry, Clark, Schipper, Graue & Harp 
(2010) – LD Control 

0.680 
(0.484 – 0.828) 

0.417 
(0.245 – 0.612) 

1.166 
(0.757 – 1.796) 

0.768 
(0.366 – 1.613) 

1.518 
(0.472 – 4.882) 

Tydecks, Merten & Gubbay (2006a) 
0.100 
(0.018 – 0.404) 

0.952 
(0.667 – 0.995) 

2.100 
(0.079 – 55.945) 

0.945 
(0.738 – 1.210) 

2.222 
(0.066 – 74.491) 
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Delayed Recall 

Study 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) LR+ LR- DOR 

Manual cut-off - <82.5%      

Edmundson, Berry, Combs et al.. (2017) - Naïve 
Simulator 

0.565 
(0.368 – 0.744) 

0.952 
(0.773 – 0.992) 

11.870 
(1.695 – 83.096) 

0.457 
(0.284 – 0.735) 

26.000 
(2.966 – 227.940) 

Edmundson, Berry, Combs et al.. (2017) - Soph. 
Simulator 

0.304 
(0.156 – 0.509) 

0.952 
(0.773 – 0.992) 

6.391 
(0.856 – 47.703) 

0.730 
(0.548 – 0.973) 

8.750 
(0.973 – 78.653) 

Lau, Basso, Estevis, Miller, Whiteside, Coombs & 
Artensen (2017) – Naïve Simulator 

0.950 
(0.764 – 0.991) 

0.976 
(0.804 – 0.997) 

38.950 
(2.516 – 603.002) 

0.051 
(0.008 – 0.347) 

760.000 
(24.070 – 23996.314) 

Lau, Basso, Estevis, Miller, Whiteside, Coombs & 
Artensen (2017) – Soph. Simulator 

0.675 
(0.520 – 0.799) 

0.976 
(0.804 – 0.997) 

27.675 
(1.776 – 431.280) 

0.333 
(0.212 – 0.523) 

83.077 
(4.649 – 1484.678) 

Merten, Henry & Hilsabeck (2004) 
0.048 
(0.005 – 0.333) 

0.952 
(0.667 – 0.995) 

1.000 
(0.022 – 45.854) 

1.000 
(0.826 – 1.211) 

1.000 
(0.018 – 55.519) 

Shandera, Berry, Clark, Schipper, Graue & Harp 
(2010) – Healthy Control 

0.600 
(0.407 – 0.766) 

0.400 
(0.168 – 0.687) 

1.000 
(0.549 – 1.820) 

1.000 
(0.407 – 2.455) 

1.000 
(0.224 – 4.468) 

Shandera, Berry, Clark, Schipper, Graue & Harp 
(2010) – LD Control 

0.600 
(0.407 – 0.766) 

0.417 
(0.245 – 0.612) 

1.029 
(0.646 – 1.638) 

0.960 
(0.489 – 1.884) 

1.071 
(0.343 – 3.349) 

Tydecks, Merten & Gubbay (2006b) 
0.100 
(0.018 – 0.404) 

0.952 
(0.667 – 0.995) 

2.100 
(0.079 – 55.945) 

0.945 
(0.738 – 1.210) 

2.222 
(0.066 – 74.491) 
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 Consistency 

Study 
Sensitivity 
(95% CI) 

Specificity 
(95% CI) LR+ LR- DOR 

Manual cut-off - <82.5%      

Edmundson, Berry, Combs et al.. (2017) - Naïve 
Simulator 

0.739 
(0.535 – 0.875) 

0.857 
(0.654 – 0.950) 

5.174 
(1.765 – 15.166) 

0.304 
(0.150 – 0.619) 

17.000 
(3.658 – 79.002) 

Edmundson, Berry, Combs et al.. (2017) - Soph. 
Simulator 

0.522  
(0.330 – 0.708) 

0.857 
(0.654 – 0.950) 

3.652 
(1.194 – 11.175) 

0.558 
(0.352 – 0.885) 

6.545 
(1.504 – 28.490) 

Lau, Basso, Estevis, Miller, Whiteside, Coombs & 
Artensen (2017e) 

0.95 
(0.764 – 0.991) 

0.976 
(0.804 – 0.997) 

38.950 
(2.516 – 603.002) 

0.051 
(0.008 – 0.347) 

760.000 
(24.070 – 23996.314) 

Lau, Basso, Estevis, Miller, Whiteside, Coombs & 
Artensen (2017f) 

0.90 
(0.769 – 0.960) 

0.976 
(0.804 – 0.997) 

36.900 
(2.383 – 571.324) 

0.102 
(0.040 – 0.260) 

360.000 
(18.098 – 7161.195) 

Merten, Henry & Hilsabeck (2004) 
0.048 
(0.005 – 0.333) 

0.952 
(0.667 – 0.995) 

1.000 
(0.022 – 45.854) 

1.000 
(0.826 – 1.211) 

1.000 
(0.018 – 55.519) 

Shandera, Berry, Clark, Schipper, Graue & Harp 
(2010c)  

0.80 
(0.609 – 0.911) 

0.200 
(0.057 – 0.510) 

1.000 
(0.693 – 1.443) 

1.000 
(0.231 – 4.335) 

1.000 
(0.160 – 6.255) 

Shandera, Berry, Clark, Schipper, Graue & Harp 
(2010f) 

0.80 
(0.609 – 0.911) 

0.250 
(0.120 – 0.449) 

1.067 
(0.788 – 1.444) 

0.800 
(0.281 – 2.278) 

1.333 
(0.347 – 5.127) 

Tydecks, Merten & Gubbay (2006c) 
0.10 
(0.018 – 0.404) 

0.952 
(0.667 – 0.995) 

2.100 
(0.079 – 55.945) 

0.945 
(0.738 – 1.210) 

2.222 
(0.066 – 74.491) 
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Appendix 5: sROC Curves for Immediate Recall, Delayed Recall and 
Consistency  

Immediate Recall  

 

Delayed Recall 

  

 

AUC=0.769  

 

AUC=0.9  
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Consistency 

 

 

 

 

 

 

 

 

 

 

 

 

AUC=0.834 
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Appendix 8: Research and Development No Objection Letter 
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Appendix 9: Participant Information Sheet 
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Appendix 10: Participant Consent Form 
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Appendix 11: Interview Schedule 
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Appendix 12: Step 2 of analysis (Initial coding) 
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Appendix 13: Step 3 of analysis (Emergent themes) 
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Appendix 14: Step 5 of analysis (Connections between participants) 
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