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Frédérique Escudier1,*, Edith Léveillé1, Simon Charbonneau2, Jessica Cole1, Carol Hudon3,
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Abstract

Objective. This study presents the results of the development and validation of the Judgment Assessment Tool (JAT). The JAT measures two core

aspects of judgment, namely generation of solutions (G) and assessment of options (A), the two first stages of decision-making process.

Method. During the test development phase (study 1), a preliminary version of the JAT was evaluated by 14 experts and tested on 30 healthy

controls (HC). One hundred and twenty HC (20–84 years old) and 24 participants with mild Alzheimer’s disease (AD) were subsequently

tested on the final version of the JAT (study 2). HC participants aged 60 and over and AD participants underwent a neuropsychological evaluation.

Results. The internal consistency of the final version of the JAT assessed by Cronbach’s a was 0.71 for the HC group and 0.85 for the AD group.

Performance on the JAT was normally distributed both in the HC and AD groups. The test correlated with abstract reasoning, verbal fluency, and

working memory. Results revealed adequate test-retest reliability and excellent interrater reliability (k coefficient was 0.92 for the G section and

0.93 for the A section). Demographically adjusted normative data were generated based on a regression analysis and results showed that AD

participants performed worse than HC with a large effect size (Cohen’s d ¼ 1.79).

Conclusion. Overall, these results provide evidence of the reliability and strong construct validity of the JAT to evaluate judgment.
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Introduction

Decision-making and judgment are related constructs. Decision-making refers to a process consisting of several stages starting

from the analysis of the problem to the action taken to solve it. One of the main models breaks the process down into three stages: (i)

option generation; (ii) assessment of options; and (iii) action initiation (Fellows, 2004; Kalis, Mojzisch, Schweizer, & Kaiser,

2008). Judgment, on the other hand, corresponds to the assessment of options for attaining a goal (Baron, 2007), with option gen-

eration being a prerequisite. In neuropsychology, judgment is considered to be a higher-order executive function typically

impaired in patients with lesions in the prefrontal cortex (Lezak, Howieson, Bigler, & Daniel, 2012).

Kalis and colleagues (2008) proposed a framework of three types of pathways to generate options. In constrained situations,

options can be provided by the situation itself or by someone else (e.g., a physician offering two treatment options to a

patient). In situations where the decision-maker has a certain level of expertise (e.g., theoretical knowledge or practical experi-

ence), options can be retrieved from long-term memory. Finally, new options can be generated in unforeseen situations.

Option generation requires reasoning and working memory to understand the situation and find solutions, verbal fluency to

express ideas, flexibility to consider different options, autobiographic memory to retrieve relevant experiences, semantic

memory to use relevant knowledge, and creativity to generate novel options (Baron, 2007; Rabin et al., 2007, 2009).
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In the option assessment stage, weightings are attributed to options according to their expected value, risk, and uncertainty

(Baron, 2007; Connolly, Arkes, & Hammond, 1999; Goldstein & Hogarth, 1997). This stage requires reasoning and working

memory in order to deduce the logical consequences of the options, which are coded with an emotional positive (advantages)

or negative value (disadvantages). Finally, estimation is required to assess the uncertainty of these consequences (Harris,

Corner, & Hahn, 2009; Kalis et al., 2008).

Despite the importance of judgment in everyday life and the potential consequences of its impairment, few clinical tests are

available to measure this ability. In a review of the literature, we identified only five standardized judgment tests for adults: (1)

the Judgment Questionnaire subtest of the Neurobehavioral Cognitive Status Exam (NCSE-JQ; Kiernan, Mueller, Langston, &

Van Dyke, 1987); (2) the Problem Solving Subscale of the Independent Living Scales (ILS-PS; Loeb, 1996); (3) the Judgment

subtest of the Neuropsychological Assessment Battery (NAB-JDG; Stern & White, 2003); (4) the Test of Practical Judgment

(TOP-J; Rabin et al., 2007); and (5) the Kitchen Picture Test (KPT; Mansbach, MacDougall, Clark, & Mace, 2014).

Several criticisms of these judgment measures can be made. First,many of these tests have lowinternal consistency. Cronbach’s

awas 0.45 for older adults on the NAB-JDG because of the item heterogeneity of this test (White & Stern, 2003). Cronbach’sawas

0.04 and 0.46 for healthy older adults and AD patients on the NCSE-JQ, respectively (Woods, Patterson, & Whitehouse, 2000).

These lowa’s can be partially attributed to the small numbers of items (4), but Woods and colleagues (2000) also highlighted that

the NCSE-JQ may assess more than one construct. The a coefficients of the other tests (0.63 for the TOP-J and 0.92 for the KPT)

were above the accepted threshold score of 0.60 (Hair, Black, Babin, & Anderson, 2010), but they were obtained on mixed samples,

which is a potential source of bias that inflates the a (Waller, 2008). The a coefficient of the ILS-PS was not available as only the

global a for the ILS was published.

Secondly, content validity of these tests is problematic. Questions often refer only to basic knowledge [e.g., “Why should you

bathe regularly?” (NAB-JDG) or “Tell me two reasons why it is important to pay your bills” (ILS-PS)] and therefore do not require

the patient to go through a true judgment process (Rabin et al., 2007). The TOP-J uses situations requiring higher-level judgment

skills (e.g., “You are vacationing far from home and realize you don’t have enough blood pressure pills for the entire trip. What

would you do?”). However, the format is still problematic as asking for a single solution for each problem instead of generating and

assessing several options does not meet the criteria for an evaluation of the judgment process. The KPT is structured in a different

way. The patient is presented with an illustration of a kitchen scene and asked to identify the problems, rank them in terms of their

degree of dangerousness, and provide solutions. These three questions allow the examiner to analyze in more details the patient’s

judgment abilities. However, this test focuses only on basic safety problems and in a single concrete context. It seems reasonable to

postulate that a patient may be able to perform well on this problem while being incapable of generating solutions to less familiar or

more complex situations such as financial problems.

Finally, three of these tests (ILS-PS, TOP-J, and KPT) were designed for older adults and normative data are only available for

this age group. There are only two tests that can be used with young adults (NCSE-JQ and NAB-JDG) and both have low internal

consistency. This limited choice is surprising considering that executive impairment can result from conditions that also affect

young adults such as traumatic brain injury or schizophrenia (Fucetola et al., 2000; Spitz, Maller, O’Sullivan, & Ponsford, 2013).

In a survey of American neuropsychologists published in 2008, 90% of respondents indicated the need for additional or

improved standardized tests of judgment (Rabin, Borgos, & Saykin, 2008). Unfortunately, this is still the case today as there is

no judgment test with acceptable psychometric properties and normative data for both younger and older adults.

This study was designed to develop a new and theory-based clinical test of judgment, the Judgment Assessment Tool (JAT). We

evaluated the effect of demographic variables, developed regression-based normative data based on healthy control (HC) parti-

cipants, 20–84 years of age. We examined its psychometric properties and verified its criterion-related validity with a group of

patients with mild AD.

Study 1: Test Development

The test development was divided into two phases. Phase 1 consisted of the evaluation of the test instrument by 14 experienced

neuropsychologists and Phase 2 consisted of the psychometric evaluation of the items using the results obtained from 30 participants.

Methods

Participants

Phase 1: experts’ evaluation. The experts were 14 experienced neuropsychologists selected on the basis of their years of experi-

ence (5–30 years) and their area of practice, in order to ensure the input from experts working in the three main areas of practice in

adult neuropsychology (neurology, psychiatry, and geriatrics).

F. Escudier et al. / Archives of Clinical Neuropsychology 31 (2016); 829–838830

D
ow

nloaded from
 https://academ

ic.oup.com
/acn/article/31/8/829/2447466 by guest on 15 M

ay 2023



Phase 2: psychometric evaluation of items. A group of 30 healthy French-speaking individuals were recruited for Phase 2 of the

first study via word of mouth and flyers posted in public spaces. Exclusion criteria included a history of developmental learning

disability, substance abuse, head injury, psychiatric illness, or a neurological condition, as ascertained using a standardized semi-

structured interview. The age of the participants ranged from 25 to 81, with a mean age of 50.6 (SD ¼ 19.4). The number of years of

education ranged from 9 to 21, with a mean of 14.9 years (SD ¼ 3.1). The proportion of men/women was 40%/60%. The study was

approved by the scientific and ethics committees of the Centre hospitalier de l’Uuniversité de Montréal and by the ethics commit-

tees of the Institut universitaire en santé mentale de Québec, and the Faculty of Human Sciences of the Université du Québec à

Montréal.

Material

The Judgment Assessment Tool. The JAT contains two sections: generation of solutions (G) and assessment of options (A). The

first author created the questions and instructions of the first version of the test following a review of the literature and based on her

clinical experience. The instructions and items are read aloud by the examiner and visually presented to the participants.

Generation of solutions. In this section, participants are presented with everyday problems (e.g., “Susan is renting an apartment

and she finds that the music from the adjoining apartment is bothering her”) and are then asked to generate as many different solu-

tions as possible to each problem, with a time limit of 120 s per problem. We time-limited this section in order to limit the global

administration time while allowing sufficient time to provide the solutions. In order to ensure that participants do not limit them-

selves to solutions related to their personal situation, we used different character names in the scenarios. Scoring criteria were

developed by FE, EL, and JC by collecting the responses of all participants, selecting the relevant responses, and regrouping

them into categories. Guidelines for acceptable solutions were then created, with the goal of allowing the examiner to verify

the plausibility of the answers and facilitate the correction. Each correct answer was scored 1 point.

Assessment of options. In this section, participants are presented with everyday dilemmas and asked to identify either the advan-

tages or disadvantages of options, the key component for the evaluation of the expected value or utility of options (e.g., “Jill’s

employer has allowed her to choose between working at home and working in the office. What are the disadvantages of

working at home?”). There is no time limit for this section. The scoring criteria were elaborated using the same methodology

used for the G section. Each appropriate advantage or inconvenience identified in the list of possible answers was scored 1 point.

Procedure

Phase 1: experts’ evaluation. The first version of the JAT consisted of 9 questions in each section and was submitted to the 14

experienced neuropsychologists. A written context of the study was provided to every expert along with a description of the as-

sessment goal of each section. They were asked to evaluate the relevance of each item using a 4-point Likert scale (1 ¼ not at all

relevant, 2 ¼ of little relevance, 3 ¼ relevant, 4 ¼ very relevant) and the content validity of each section using a 10-point scale.

They were also asked to make any comments that they deemed pertinent concerning any item or instruction.

Phase 2: psychometric evaluation of items. The revised version based on the evaluation of the experts was administered individu-

ally to 30 participants. Each participant provided written informed consent before study participation.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics for Macintosh, Version 20.0. (IBM Corp., 2011). For Phase 1,

only means and standard deviations of experts’ evaluations of the relevance of each item and the content validity of each section

were computed. For Phase 2, internal consistency reliability was assessed by item-total correlations and Cronbach’s a.

Results and Discussion

Phase 1: Experts’ Evaluation

Items that received a mean score ,3.00, indicating that the item was either not at all relevant or of little relevance, were

excluded. Among the remaining items, we selected those that received the highest rating from the experts and excluded those

whose theme was too similar to another item already selected. Based on that selection, the JAT was reduced from 18 to 12
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items (G ¼ 6, A ¼ 6). In addition, changes were made in the wording of some questions/instructions based on the experts’ com-

ments. Their evaluation of the content validity on the 10-point scale revealed good content validity for both sections (A: M ¼ 8.29,

SD ¼ 1.00; G: M ¼ 8.86, SD ¼ 0.86).

Phase 2: Psychometric Evaluation of Items

We explored item-total correlations and excluded items whose correlation was below 0.30 (de Vaus, 2002) as well as ambigu-

ous items. Cronbacha’s was promising (0.81), although reduction in the number of items for the final version will likely reduce it

(Sijtsma, 2009). The final version of the JAT was constructed with the three best items for the G section and the four best items for

the A section based on these two criteria with the final result being that item-total correlations were all .0.50 and no ambiguous

item was included. Scoring criteria were adjusted adding a maximum of points per item (6 points for the G section and 4 points for

the A section). Further changes were made in the wording of some questions or instructions to improve comprehension.

Study 2: Experimental Study

Methods

Participants. One hundred and thirty-one HC French-speaking participants, 20–84 years of age were recruited by word of mouth

and flyers posted in public areas. Exclusion criteria were the same as in Phase 2 described above. Participants 60 years and older

completed a neuropsychological evaluation (see the Material section). Only those with a score of 26 and above on the Montreal

Cognitive Assessment (MoCA; Nasreddine et al., 2005) were included. Based on this criterion, recruitment and testing of non-

clinical participants continued until there were 20 subjects per cell (age, sex, education). In all, 11 participants were excluded

and only the data from the remaining 120 HC participants were used in the analyses of the JAT results. Demographic characteristics

of these participants are presented in Table 1. For illustration purposes, these data are stratified according to age and education.

Overall, participants who completed at least 1 year of university were over-represented relative to the Quebec population

(D’Amours, 2010), but the regression-based normative data allowed us to control for this variable. Table 2 shows the demographic

characteristics and the MoCA score of the 63 older participants who underwent a neuropsychological evaluation.

Participants with mild Alzheimer’s disease (AD) were referred by neurologists, geriatricians, or general practitioners.

Diagnosis of probable mild AD was made by the attending physician and confirmed by the research team based on medical, clin-

ical, and neuropsychological data on the basis of the criteria of the National Institute of Aging and the Alzheimer’s Association

(McKhann et al., 2011). Demographics and clinical characteristics of AD participants are presented in Table 2.

Table 1. Age, sex, and education of the HC group (n ¼ 120)

Age group Education group N Age

M (SD)

Education

M (SD)

Sex (% male)

20–54 9–13 20 35.10 (10.23) 12.50 (0.95) 44

14–21 20 32.90 (9.15) 16.55 (1.93) 50

55–69 9–13 20 62.70 (4.76) 11.80 (1.28) 50

14–21 20 61.95 (3.79) 16.65 (2.06) 40

70–84 9–13 20 75.15 (4.23) 11.85 (1.18) 40

14–21 20 73.25 (3.08) 16.70 (1.13) 45

Total 120 56.84 (18.11) 14.34 (2.73) 43

Table 2. Demographic characteristic and MoCA score of the subsample that underwent the neuropsychological evaluation and the Alzheimer’s disease

participants

Variable HC (n ¼ 63) AD (n ¼ 24)

M (SD) Range M (SD) Range

Age (years) 70.83 (5.68) 60–84 78.62 (5.98) 67–90

Education (years) 14.48 (2.94) 9–21 12.33 (3.52) 5–19

Sex (% male) 46% 50%

MoCA 28 (1.39) 26–31 18 (4.35) 11–25
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Procedure. All participants were tested individually. A neuropsychological test battery (see the detailed list in the Material

section) was administered and scored by a trained psychometrician in accordance with standardized procedures. The sequence

of the tests was fixed between the participants except for the two judgment tests (JAT and TOP-J), which were counterbalanced

(first or seventh position). All participants provided written informed consent before their participation.

Material. We used the final version of the JAT described at the end of the first study. The administration and scoring of the test took

�10 min. Depression was screened for during the pre-test interview and using the 4-item version of the Geriatric Depression Scale

using a cut-off of 1/2 (GDS-4; Van Marwijk, Wallace, de Bock, Hernans, & Mulder, 1995). Cognitive functioning was screened

with the MoCA (Nasreddine et al., 2005). A battery of standardized clinical tests was used to assess executive functioning (judg-

ment, inhibition, flexibility, verbal fluency, reasoning), episodic memory, working memory, and attention. The following tests

were administered: TOP-J (Rabin et al., 2007), subtest Color-Word Interference Test of the Delis–Kaplan Executive Function

Battery (D-KEFS; Delis & Kaplan, 2001), letter (P, 90 s) and semantic (Animals, 90 s) fluency, Letter-Number Sequencing

and Similarities subtests of the Wechsler Adult Intelligence Scale-Fourth Edition (WAIS-IV; Wechsler, 2010), Hopkins

Verbal Learning Test-Revised (HVLT-R; Brandt & Benedict, 2001), and Letter Cancellation Task (Weintraub & Mesulam, 1985).

Statistical analyses. The underlying assumptions of all statistical analyses were verified. Normal distributions were verified by

measures of skewness and kurtosis for each variable. A logarithmic transformation was executed for the variable Omissions on

Letter Cancellation Task. A slight ceiling effect was found on the TOP-J with the HC group but no transformation was

applied. All the assumptions of normality were confirmed for the other variables. Two-tailed p-values of ,.05 were considered

statistically significant.

The relations between the JAT and demographic variables (age, sex, and education) were determined with the Pearson correla-

tions. Sex was dummy coded as 1 ¼ men and 0 ¼ women, and education corresponded to the number of years of schooling suc-

cessfully completed. Internal consistency reliability was assessed by Cronbach’s a. The test’s construct validity was explored by

principal component analysis including factors with an eigenvalue .1. Convergent and discriminant validity were explored by the

Pearson correlations between the raw scores on the JAT and selected neuropsychological measures. Interrater reliability was

assessed with the k coefficient. Test-retest reliability was analyzed using the two-tailed Pearson correlations and practice

effects were examined with paired samples t-tests.

Regression-based normative data were determined using the procedure described by Van Breukelen and Vlaeyen (2005). First,

we computed Z-scores of A and G sections for each participant based on means and standards deviation of the HC group. Then, we

created JAT global Z-score with the average of the two Z-scores. We then conducted three regression analyses with JAT global

Z-score, or G or A raw scores as dependent variables and the relevant demographic variables identified in the correlation analysis

as predictors that were entered stepwise. The underlying assumptions of multiple regression analysis were verified. Linearity was

assessed by running a curve estimation procedure. Multicollinearity among predictors was tested using the variance inflation factor

(VIF). The absence of outliers was analyzed with Cook’s distances. The normality of residuals distributions was analyzed using a

residual q–q plot. Finally, homoscedasticity of the residuals was verified by the Breusch–Pagan test. The residuals from optimal

regression equations were then converted to Z-scores. Scaled scores were computed for each HC participant who underwent the

neuropsychological evaluation and each AD participant using the multiple regression equations derived from the HC group.

Groups were compared with between-group repeated-measures ANOVA.

Results

Demographical Effects

In the HC group (n ¼ 120), correlation analyses revealed that scores of both sections and the total score of the JAT correlated

negatively with age (G: r ¼ 20.24, p ¼ .008, r2 ¼ 5.76%; A: r ¼ 20.40, p , .001, r2 ¼ 16.00%; JAT: r ¼ 20.37, p , .001,

r2 ¼ 13.69%), positively with years of education (G: r ¼ 0.27, p ¼ .003, r2 ¼ 7.29%; A: r ¼ 0.31, p , .001, r2 ¼ 9.61%;

JAT: r ¼ 0.34, p , .001, r2 ¼ 11.56%), but not with sex (G: r ¼ 20.05, p ¼ .58; A: r ¼ 20.16, p ¼ .084; JAT: r ¼ 20.12,

p ¼ .19).

Regression-based Normative Data

Results revealed no violation of the assumptions. VIF value was 1.003, the maximum Cook’s distance equaled 0.115, and the

Breusch–Pagan test suggested that there was no heteroscedasticity of the residuals. We centered the predictor variables and tested

their interaction in a regression analysis and results revealed no significant interaction between age and education. Consequently,
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age and years of education were entered as predictor variables in a linear regression to determine the function for the JAT expected

score (ES). The final multiple linear regression models for the JAT score and G and A sections are reported in Table 3. The three sets

of residuals were shown to be homoscedastic.

Raw scores of a participant can be converted into a Z-score using a four-step procedure. First, the JAT global Z-score (mean

Z-score of the two sections) must be computed through the means and standards deviations of the two sections (G: M ¼ 12.42,

SD ¼ 3.02; A: M ¼ 10.79, SD ¼ 2.15). Then, the ES based on age and education has to be calculated using the regression

model. Next, the ES must be subtracted from the observed score in order to obtain the residual. Finally, the division of this residual

by the standard deviation of the residuals of the control group (Table 3) results in the Z-score of the participant. In order to facilitate

the conversion of raw scores to standardized scores, a Microsoft Excel spreadsheet containing automatic conversions through for-

mulas can be downloaded from https://aqnp.ca/research/jat/. The French version of the JAT used in this research and an English

translation (not validated) are also available on this webpage.

Internal Reliability

Internal consistency of the JAT, as assessed by Cronbach’s a, was 0.71 for the HC group and 0.85 for the AD group. In com-

parison, the a coefficient of the TOP-J was 0.42 for the HC group, but 0.74 for the AD group.

Construct Validity

As a principal component analysis revealed only one factor for the test (see Table 4 for factor loadings), convergent and diver-

gent validity were analyzed only on the JAT total T-score. These correlations are presented in Table 5. The table shows correlations

and partial correlations controlled for age and education for HC participants. Correlations were not controlled for demographic

variables in the AD group as none of them were significantly correlated with the JAT T-score in this group. Variables that were

significantly correlated with the JAT were the same for HC and AD groups, demonstrating strong construct validity. Results

revealed a significant correlation between the JAT and the TOP-J [HC: r(118) ¼ 0.32, p ¼ .005; AD: r(22) ¼ 0.69, p , .001].

We also found significant correlations between the JAT and abstract reasoning (Similarities), working memory

(Letter-Number Sequencing), and verbal fluency. No statistically significant correlation was found between the JAT and the set-

shifting task (Color-Word Interference Test-Inhibition/Switching), learning (HVLT-Learning), delayed recall (HVLT-DR), exe-

cution time visual-spatial scanning (Letter Cancellation Task-time), and precision of visual-spatial scanning (Letter Cancellation

Table 3. Final regression models for Judgment Assessment Tool measures

Measure Predictor B Standard error B b t SD residual

JAT Constant 20.471 0.437 21.077 0.744

Age 20.017 0.004 20.354 24.391****

Education 0.100 0.025 0.319 3.950****

G Constant 10.466 1.661 6.302**** 2.824

Age 20.037 0.014 20.225 22.596*

Education 0.285 0.096 0.258 2.977***

A (constant) 10.111 1.098 9.209**** 1.867

Age 20.046 0.010 20.387 24.825****

Education 0.230 0.063 0.292 3.632****

Notes: Linear regression analysis, *p , .05, ***p , .005, ****p , .001.

Table 4. Principal component analysis

Item Factor loadings

G1 0.76

G2 0.79

G3 0.74

A1 0.54

A2 0.73

A3 0.69

A4 0.79
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Task-omissions). Finally, we found a weak but non-significant correlation between the JAT and the MoCA [r(22) ¼ .39, p ¼ .07]

in AD participants.

Interrater Reliability

Fifteen protocols of HC and AD participants were scored by two raters whowere blind to group membership. These 15 protocols

allowed a comparison of 45 scorings for the G section and 60 scorings for the A section. Thek coefficient was 0.92 for the G section

and 0.93 for the A section. Both of these results correspond to an “Almost perfect agreement” (Viera & Garrett, 2005).

Test-retest Reliability and Practice Effects

The JAT was administered a second time to a subsample (20%, n ¼ 24) of the original sample after an interval of �4 months.

Four participants from each age and education group (Table 1) were randomly chosen in order to ensure that this subsample was

representative of the total group. Results revealed good temporal reliability [r(22) ¼ 0.81] (Calamia, Markon, & Tranel, 2013) and

no significant practice effects (Table 6).

Criterion-related Validity

The multiple regression equations derived from the HC group were applied to HC participants aged 60 years and older and AD

participants in order to obtain a Z-score corrected for age and education for each participant. These results were then converted into

T-scores to facilitate interpretation. We conducted repeated-measures ANOVAs to compare G and AT-scores between HC and AD

participants. Results were statistically significant F(1,85) ¼ 58.78, p , .001, for between-subjects comparison, but no within-

subjects effects were found. More specifically, the AD group performed significantly worse than the HC group on the generation

of solutions, the assessment of options, as well as on the total score of the JAT, with a large effect size (Table 7).

Table 5. Convergent and divergent validity of the Judgment Assessment Tool

HC (n ¼ 63) AD (n ¼ 24)

JAT JAT Partial correlation JAT

TOP-J 0.32*** 0.27* 0.69****

Similarities (WAIS-IV) 0.51**** 0.34** 0.42*

Letter-Number Sequencing (WAIS-IV) 0.36*** 0.28* 0.51*

Verbal fluency 0.42**** 0.27* 0.43*

Color-Word Interference Test-Inhibition/Switching 0.02 0.08 20.37

HVLR-Learning 0.11 0.10 0.14

HVLR-DR 0.06 0.04 20.05

Letter Cancellation Task (time) 20.03 0.14 20.13

Letter Cancellation Task (omissions) 20.16 20.05 20.27

MoCA 0.39

Notes: Two-tailed Pearson correlations, *p , .05, **p , .01, ***p , .005, ****p , .001.

Table 6. Test-retest reliability and practice effects

Time 1

M (SD)

Time 2

M (SD)

R t p-value

G (raw score) 12.67 (3.37) 13.25 (3.27) .80**** 21.345 .19, n.s.

A (raw score) 10.63 (1.91) 11.12 (2.29) .67**** 21.404 .17, n.s.

JAT (Z-score) 0.02 (1.78) 0.44 (1.93) .81**** 21.793 .09, n.s

Notes: Two-tailed Pearson correlations, ****p , .001 and paired samples t-tests.
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Discussion

The aim of this study was to develop an instrument with good psychometric properties to measure judgment. The JAT has two

components: generation of solutions and assessment of options. The scoring of the JAT has the important advantage of allowing the

measurement of the quantity (byasking several answers per scenario), diversity (by not rewarding similar answers), and quality (by

not rewarding inefficient solutions or false consequences) of the responses at the same time, which is essential when evaluating

judgment. The two sections loaded on only one factor. Therefore, we recommend that only the global score be used in clinical

practice rather than the scores of each section.

Internal consistencyof the final version of the JATassessed by Cronbach’sawas 0.71 in a non-clinical group and 0.85 in a group

of patients with mild AD, which is considered to be adequate (Cortina, 1993). JAT Cronbach’s a’s are superior to those of other

judgments tests that were obtained in non-mixed samples: 0.04 and 0.46 for the NCSE-JQ (Woods et al., 2000), 0.45 for the

NAB-JDG (White & Stern, 2003), and 0.42 for the TOP-J in the HC group in our study. Test-retest reliability over a 4 months

period was adequate. We found a minimal and non-significant practice effect: improvement was 0.58 points (raw score) for the

G section and 0.49 points (raw score) for the A section. Interrater reliability was excellent. Finally, performance on the JAT

was normally distributed in our sample of cognitively intact adults. Avoidance of floor and ceiling effects in HC and AD

groups indicates that this measure is appropriate for use with high-functioning individuals as much as impaired patients.

There are some inconsistencies between the results stemming from studies of cognitive functions underlying judgment due to

important differences in the judgment tasks used. In our study, we found moderate correlations with measures of abstract reasoning

and working memory, functions highly correlated with fluid intelligence (Colom, Rebollo, Palacios, Juan-Espinosa, & Kyllonen,

2004), and hypothetical reasoning in decision-making (Evans, 2003). We also found a significant correlation with verbal fluency, a

function linked to option generation (Channon & Crawford, 1999; Kaiser et al., 2013). Correlations between the JATand the TOP-J

were moderate for HC participants but strong for AD participants. These results can be explained by the slight ceiling effect of the

TOP-J with cognitively intact adults in this study as well as in the original study (Rabin et al., 2007). No significant correlation was

found between the JAT and delayed recall. A significant correlation was found by Kaiser and colleagues (2013), but as these

authors underlined, it is likely that the very short time alloted to generate options in their task (8 s) forced the participants to retrieve

known options from long-term memory at the expense of generating new ones. There was also no significant correlation with the

set-shifting task (Color-Word Interference Test-Inhibition/Switching). The type of flexibility required by this task, in response to a

stimulus, is probably not the same as that involved in judgment, that is, divergent thinking (Del Missier, Visentini, & Mäntylä,

2014; Guilford, 1967; Kaiser et al., 2013). Divergent validity was confirmed by the absence of correlation with measures of learn-

ing and visual-spatial scanning (execution time and precision). Although Rabin and colleagues (2007) used immediate recall as a

measure of convergent validity of the TOP-J, theoretical models link judgment to long-term memory (Kalis et al., 2008), not the

capacity to learn new information. This dissociation is important in clinical neuropsychology. Forexample, patients with amnestic

mild cognitive impairment may have difficulties learning new information but a relatively well preserved semantic and autobio-

graphic memory (Murphy, Troyer, Levine, & Moscovitch, 2008) that would enable them to generate adequate solutions to a

problem.

The fact that items of the JAT loaded only on one factor could be explained by the fact that we measured the assessment of

options only by the generation of advantages and disadvantages of options. We can infer through the results of the construct val-

idity that the latent component of the two sections seems to be the generation of idea deduced by reasoning. If we had chosen to

include more complex options assessment, for example, by requiring arithmetic reasoning as in a situation such as when one has to

compare the advantages and disadvantages of two insurance plans, it is likely that a statistically distinct component could have

been extracted.

Analyses revealed a moderate linear negative effect of age, a moderate positive effect of education, and no effect of sex. The

effect of education on judgment is consistent across studies (Mansbach et al., 2014; Rabin et al., 2007; Woods et al., 2000), but the

age effect is not. Rabin and colleagues (2007) and Woods and colleagues (2000) did not find a significant correlation between age

and, respectively, the TOP-J and the NCSE, whereas Mansbach and colleagues (2014) found one with the KPT. Differences in the

Table 7. Comparisons of Judgment Assessment Tool t-scores by group

HC AD t Effect size (Cohen’s d)

G 49.80 (9.88) 34.70 (9.90) 6.45**** 1.53

A 50.20 (10.61) 31.49 (13.10) 6.99**** 1.57

JAT 50.28 (10.31) 30.00 (12.32) 7.88**** 1.79

Notes: Independent samples t-tests, ****p , .001.
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age range or the difficulty of the judgment test used across these studies could explain this discrepancy. Our studyhas the advantage

of having non-clinical subjects ranging in age from 20 to 84 years with a normally distributed performance, which allowed us to

adequately test the demographic effects across the adult life span.

Normative data of the JAT were developed with a linear regression analysis that included age and education as predictors.

Regression-based norms are more stable and reliable than traditional norms which are obtained by splitting groups based on

age, education, and/or sex and computing descriptive statistics for these groups, typically means and standard deviations (Van

Breukelen & Vlaeyen, 2005). The advantage of regression-based norms is that they are continuous and based on the entire

sample of participants, while controlling for significant demographic variables. This method avoids the comparison of a patient’s

performance to a small sample size due to the splitting in subgroups. Moreover, clinicians are often faced with the situation of

having a patient at the limit of a large age band of a subgroup, which could be not representative. In our sample, an effort was

made to recruit men and women in comparable proportion, low- and high-educated participants, and young to elderly adults

(20–84 years of age) in order to study the impact of demographic variables on judgment and enter them as predictors in order

to have representative normative data.

We used regression-based normative data to convert HC and AD participants’ scores to demographically adjusted T-scores and

compared these scores. Results showed that both steps of judgment (option generation and assessment of options) are impaired in

AD, with a large effect size. These results are consistent with the literature, although only a few studies on judgment abilities in AD

as measured by a specific judgment test have been published to date (Capucho & Brucki, 2011; Rabin et al., 2007; Woods et al.,

2000).

One limitation of this study is the lack of external validity with a measure of decision- making in real life such as the Decision

Outcome Inventory of Bruine de Bruin, Parker, and Fischhoff (2007). Another limitation is the restriction of judgment evaluation

to the two core aspects of judgment, namely generation and assessment of options. Impairment in the last stage of decision-making,

action initiation (Kalis et al., 2008), is not assessed with this test, as this stage cannot easily be evaluated in office settings. Finally,

concerning normalization, participants in the HC group had completed at least 9 years of education, which may be considered to be

an educational limit on the normative data when assessing a less well-educated patient. Moreover, normative datawere collected in

Quebec with French-speaking participants. Clinicians outside Quebec should thus be cautious when using the normative data.

In conclusion, these results indicate that the JAT is a valid and reliable measurement tool for assessing judgment in adults.

Moreover, the psychometric properties of the JAT exceed those of existing tests of judgment. However, because judgment is a

higher-order cognitive function, a clinician who is mandated to evaluate the judgment capacity of a patient in real life must

take into account other variables that could modulate everyday decision-making. If, for example, a patient is able to make a

good decision but has a severe episodic memory impairment that prevents him from remembering his decision, he will not initiate

his chosen solution, and his decision-making is likely to be impaired in everyday life.

Judgment evaluation in neuropsychology is still in its early development stage as measured by the number of published studies

on the subject and other studies are needed to improve the understanding of the nature of this function and its impairment in clinical

populations. The present study represents an important step in achieving this goal.
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