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P. Dennis Rodriguez1 and Stephanie L. Simon-Dack2



Abstract Objective: To test the assumption in the research and assessment of ADHD symptoms that self-report scales measure the same underlying cognitive construct and that there is convergent validity among the scales. The present study specifically tested this assumption by analyzing the scores of 616 individuals on five ADHD self-rating scales using principal components analysis. Method: Participants completed five self-report scales widely used in the clinical and research communities: the CSS, the BADDS, the CAARS, the AADDES, and the WURS. Results: Results show that while all scales were highly correlated and loaded onto a single factor solution, the WURS was differentiated from the other four scales best seen through a two factor solution. Therefore, the WURS may also measure other mental and emotional constructs independent from ADHD. Furthermore, participants that reported a previous diagnosis of ADHD scored significantly higher on all measures than those who did not. Conclusion: Since these scales are in strong agreement with one another in diagnosing ADHD, assessment becomes an issue of which scale is the least time-consuming and most pragmatic for the evaluator to use. (J. of Att. Dis. 2011; XX(X) 1-XX) Keywords ADHD, self-report measures, AADDES, BADDS, CAARS, CCS, WURS When assessing ADHD, clinical practitioners rely on a combination of clinical interviews, medical examinations, cognitive tests, observational measures, and behavior rating scales (Barkley, 1998). All of these assessment tools remain under the control and supervision of the practitioner except for the behavior ratings scales. These scales are placed in the hands of the adult or adolescent client being assessed or in the hands of parents and teachers when assessing ADHD in children. Researchers also rely on these rating scales in studying ADHD, either to confirm an existing diagnosis, to determine the severity of symptoms prior to engaging in a study, or to aid in group classification (e.g., ADHD subtypes). However, there appears to exist an underlying assumption that if a scale measures ADHD in some capacity, it must do so to the same extent as any other scale. It is the case that many ADHD behavior rating scales are based on symptoms listed in the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-IV; American Psychiatric Association, 2000). However, multiple scales are rarely used together in the assessment of ADHD, either in clinical practice or at the research level. Furthermore, although some studies have compared several rating scales qualitatively, this area of literature would benefit from more such studies systematically investigating the convergent validity of multiple scales (Collett, Ohan, & Myers, 2003). To this



end, the current study examined how closely several rating scales related to one another in measuring symptoms of ADHD. The literature assessing ADHD behavior rating scales can be partitioned into two broad categories (see Table 1 for a comprehensive summary of the adult rating scales assessed in each article). The first category includes review articles intended to systematically evaluate the strengths and weaknesses, diagnostic purpose, or overall assessment content of common scales used to diagnose ADHD in adults (L. Adler & Cohen, 2004; Rösler et al., 2006). These reviews vary in the number and type of rating scales summarized and each has different goals dictating the choice of scales evaluated. For example, Rösler et al. (2006) reviewed five common rating scales to aid clinicians in their choice of the most appropriate diagnostic tool for assessing ADHD along with potential comorbid mood and anxiety disorders.
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Table 1. Reviews Focusing on ADHD Assessment Systems of Adults and the Scales They Examine Authors



Purpose



Scales evaluated



Adler & Cohen, 2004



A summary and discussion of ADHD diagnosis in adults and the difficulties of diagnosis of adults as compared with children. Evaluates several adult rating scales as well as the structured clinical interview in assessing ADHD in adults.



Adler et al., 2006



This study examines the validity of the pilot ASRS self-administered version as compared with the standard clinician administered version.



Adler et al., 2008



An examination of the validity and reliability of self- as compared with investigator ratings of symptoms of adult ADHD as assessed through the CAARS. An examination of whether ADHD symptom prevalence in university students includes a bidimensional element (i.e., inattentive to hyperactiveimpulsivity) across samples from the United States, New Zealand, and Italy. Also analyzed whether symptoms varied across gender and country. This study examines the ability of college students to falsify a diagnosis of ADHD in self-rating scales.



DuPaul et al., 2001



Jachimowicz & Geiselman, 2004



Kooij et al., 2008



Examines how well different evaluation sources of ADHD symptoms in adults, obtained through various methods, correlated.



McCann & Roy-Byrne, 2004



An assessment of the screening utility of three ADHD scales for diagnosing ADHD.



Rösler et al., 2006



A summary and review of accepted ADHD rating scales generally used for diagnosis. Also evaluates which scales assess comorbid disorders well.



Sprafkin & Gadow, 2007



An evaluation of the validity of clustering versus randomizing diagnostic items on a particular ADHD rating scale.



The second category in the literature encompasses articles intended to statistically evaluate the reliability, validity, internal consistency, or symptom sensitivity of one or several specific rating scales (Adler et al., 2006, Adler et al, 2008; Jachimowicz & Geiselman, 2004; Kooij et al., 2008; McCann & Roy-Byrne., 2004). Notably, Jachimowicz and Geiselman (2004) examined the ease of falsifying information during self-rating for four different scales, whereas Kooij et al. (2008) examined how well informants’ ratings matched with self-report ratings for each of three diagnostic



(8 scales) ADHD RS-IV ASRS AISRS + ACSRS BADDS + DF CAARS + DI CSS K-SADS WRAADDS (2 scales) ADHD RS-IV pilot ASRS (1 scale) CAARS (1 scale) YARS



(4 scales) ADHD RS-IV BAADS CAARS WURS (4 scales) ADHD RS-IV BADDS CAARS DIS-L (3 scales) ADSA ARS Symptom Inventory for ADHD (10 scales) AISRS ADHD RS-IV ADHD-SR/SB + ADHD-OR/DC Adult interview ASRS BADDS + DF CAARS + DI CSS WRAADDS WURS (1 scale) ADHD SC-4



measures in turn. Although both categories provide valuable information regarding the ADHD rating scales available, neither approach addresses the question of whether the various scales do in fact measure ADHD symptoms to the same extent and in the same fashion. There appears to be a gap in the literature regarding the evaluation of ADHD rating scales. In examining the literature, it can be noted that scales are generally not statistically evaluated against one another to determine how well they objectively assess the same constructs. Pelham, Fabiano,



Downloaded from jad.sagepub.com at UNIV CALIFORNIA SAN DIEGO on December 29, 2011



3



Rodriguez and Simon-Dack and Massetti (2005) noted that the Conners’ Adult ADHD Rating Scales (CAARS; Conners, Erhart, & Sparrow, 1999) has been found to show some concurrent validity in comparison with other measures. However, to the authors’ knowledge, little else has been reported regarding how well different rating scales actually measure the same underlying cognitive constructs. Practitioners and researchers alike must have clear criteria for choosing a particular scale for assessing ADHD behavior traits. If such scales do in fact have convergent validity on the constructs they claim to assess, then this would allow researchers and practitioners to have confidence in one another’s assessments and conclusions, leading to less need to verify or question a colleague’s diagnoses and/or findings. Such results would ultimately benefit the patient as well as those performing the assessments, for the patient would be assured that conclusions reached from one scale would coincide with those from another scale used by a different practitioner. As ADHD in adult and adolescent populations are understudied in comparison with the child ADHD population, and as there is a less clear understanding of how the DSM-IV criteria must be applied to adults and adolescents (DuPaul et al., 2001; Kooij et al., 2008; McCann & RoyByrne, 2004), this study focused on examining the convergent validity of self-report rating scales suitable for these populations. The following approach was implemented to determine on which self-report scales the present study should focus. An informal poll of local practitioners specializing in the diagnosis and treatment of ADHD suggested that the most common ADHD self-report rating scales used in this area consisted of the following five scales: Current Symptoms Scale–Self-Report Form (CSS; Barkley & Murphy, 1998), Brown Attention-Deficit Disorder Scale for Adults (BADDS; Brown, 1996), CAARS–Self-Report: Long Version (Conners, Erhart, & Sparrow, 1999), Adult Attention Deficit Disorders Evaluation Scale Self-Report Version (AADDES; McCarney & Anderson, 1996), and Wender Utah Rating Scale (WURS; Wender, 1995). The present exploratory study aimed to establish the degree to which each of these five ADHD self-report rating scales indicate symptoms of ADHD and relate to one another in a sample representative of the adolescent and adult population. If all measures identify ADHD symptoms equally, practitioners and researchers would be justified in using them interchangeably and should perhaps use the shortest scale in the interest of time. However, if the five rating scales do not indicate ADHD symptoms to the same extent, it is imperative to identify the one or ones that perhaps may not be as appropriate in assessing these symptoms.



Method Participants A total of 616 individuals from one local high school (n = 13), community members (n = 66), and three local Midwestern universities (n = 537) participated in this study (M = 25.44 years, SD = 10.02, range = 16-76 years). The sample included 422 women and 194 men (a ratio of approximately 2:1), of which 475 (77%) identified themselves as White, 59 (10%) as African American, 34 (5%) as Latino/Latina/ Hispanic, 17 (3%) as Asian, and 31 (5%) as Other. In addition, 62 (10%) indicated having at some point been diagnosed with ADHD. High school students and community members received monetary compensation in the amount of US$15. University students had the option of receiving the same monetary compensation or course credit.



Materials The CSS (Barkley & Murphy, 1998) contains 18 items that closely reflect the Diagnostic and Statistical Manual of Mental Disorders (4th ed., text rev.; DSM-IV-TR; American Psychiatric Association, 2000) criteria for ADHD. Participants respond to each item by thinking of their behavior in the past 6 months. They rate their behavior on the following scale: 0 = never or rarely, 1 = sometimes, 2 = often, and 3 = very often. Scores can range from 0 (no ADHD symptoms endorsed) to 54 (all ADHD symptoms endorsed as “very often”). A sample item from this scale is as follows: “I don’t follow through on instructions and fail to finish work.” The BADDS (Brown, 1996) contains 40 items intended to measure executive functioning more so than ADHD symptoms as outlined by the DSM-IV-TR. Participants also rate their behavior based on the past 6 months. Answer options include 0 = never, 1 = once a week or less, 2 = twice a week, and 3 = almost daily and follow items such as, “I am easily frustrated and excessively impatient.” Raw scores can range from 0 (no items endorsed) to 120 (all items rated as “almost daily”). The CAARS (Conners, Erhart, & Sparrow, 1999) provides 66 items rated in the present. Participants choose from the following options: 0 = not at all or never, 1 = just a little or once in a while, 2 = pretty much or often, and 3 = very much or very frequently. A sample item is as follows: “I feel restless inside even if I am sitting still.” The possible range for raw scores extended from 0 (no symptoms endorsed) to 198 (all symptoms rated as “very much or very frequently”). The AADDES (McCarney & Anderson, 1996) contains 58 items also rated in the present. The AADDES provides five response options: 0 = I do not engage in the behavior,
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1 = one to several times per month, 2 = one to several times per week, 3 = one to several times per day, and 4 = one to several times per hour. These options follow statements such as, “I talk beyond what is expected or at inappropriate times.” Raw scores can range from 0 (no ADHD symptoms endorsed) to 232 (all symptoms endorsed as “one to several times per week”). The WURS (Wender, 1995) includes 61 items that ask about childhood behaviors and problems. Participants must think back to this time in their life and choose from the following options: 0 = not at all or very slightly, 1 = mildly, 2 = moderately, 3 = quite a bit, and 4 = very much. Possible scores range from 0 (no symptoms endorsed) to 244 (all symptoms rated as “very much”). A sample item from this scale is as follows: “I had concentration problems, easily distracted.” E-Prime software presented all 243 items with their respective answer options randomly so that no two participants received the items in the same order. The program also prompted participants to take breaks at two points during the session.



Procedure After signing the consent form, participants sat in individual rooms and read the instructions on the computer screen. A research assistant remained in the room until the participant completed a five-item practice session that consisted of items not associated with any of the scales but worded similarly to resemble each scale and its answer options. The assistant then exited the room and left the participant to complete the electronic questionnaire alone. Most participants took between 20 and 40 min to complete the questionnaire, with few participants taking up to an hour and a half. Participants could take breaks as prompted by the program at two different points but could continue on if they so chose. On completing the questionnaire, participants provided their demographic information and received their monetary compensation or course credit.



Results Each participant received five scores, one for each selfreport measure. These scores were calculated by following the scoring instructions for raw data from each manual. While this calculation provides the correct score for the CSS and the WURS, the other three measures require additional calculations to obtain a final ADHD score. However, these final scores are for diagnosis purposes and not needed for the present data analysis, for the purpose of the present study was to simply determine the extent to which these five self-report measures relate to one another and whether they load onto the same factor. Using the five self-report scores for each participant, a principal components analysis with varimax rotation produced



Table 2. Factor Loadings for Exploratory Factor Analysis of ADHD Self-Report Measures: One-Factor Solution Self-report measure CAARS AADDES CSS BADDS WURS



ADHD .97 .95 .94 .92 .78



Note: CAARS = Conners’ Adult ADHD Rating Scale; AADDES = Adult Attention Deficit Disorders Evaluation Scale; CSS = Current Symptoms Scale; BADDS = Brown Attention-Deficit Disorder Scale; WURS = Wender Utah Rating Scale.



a one-component solution, indicating that all five ADHD self-report rating scales loaded onto the same underlying factor (see Table 2). The criteria used to evaluate this solution consisted of eigenvalues greater than one, variance greater than 70%, scree plot, and residuals less than .05. Of these four criteria, the residuals suggested the need of perhaps a second component. A second principal components analysis also using a varimax rotation revealed a twocomponent solution where four scales loaded onto the first component and only the WURS loaded onto the second component (see Table 3). The questionnaire asked participants a simple yes/no question regarding their ADHD diagnosis. Although the 10% of participants in this sample indicated that such a diagnosis coincides with the estimated national average of individuals with ADHD, participants did not provide verification of this diagnosis. Therefore, to ascertain that individuals declaring a diagnosis of ADHD did, in fact, score differently on the self-report measures than did participants expressing no former ADHD diagnosis, a multivariate analysis of variance was conducted with self-disclosed ADHD diagnosis (yes or no) as the independent variable and the outcome of each self-report measure as the dependent variables. This analysis verified that participants who stated they had previously been diagnosed with ADHD scored higher on all five measures than did participants without an ADHD diagnosis. See Table 4 for means, standard errors, and F values.



Discussion The current analyses clearly indicate that although the five adult self-rating scales for ADHD can all be explained by a single component, a two-factor solution is the best fit due to differences in one of the scales, specifically, the WURS. All of the scales do appear to measure the same underlying cognitive construct indicative of ADHD. However, the WURS seems to potentially measure additional constructs. In addition, individuals who claimed a previous clinical
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Rodriguez and Simon-Dack Table 3. Factor Loadings for Exploratory Factor Analysis With Varimax Rotation of ADHD Self-Report Measures: TwoComponent Solution Self-report measure AADDES CSS BADDS CAARS WURS



ADHD



Other



.90a .89a .88a .87a .37



.34 .35 .33 .42 .93a



Note: AADDES = Adult Attention Deficit Disorders Evaluation Scale; CSS = Current Symptoms Scale; BADDS = Brown Attention-Deficit Disorder Scale; CAARS = Conners’ Adult ADHD Rating Scale; WURS = Wender Utah Rating Scale. a Factor loadings >.50.



Table 4. Means for the Self-Report Scales As Completed by Participants Who Disclosed Having an ADHD Diagnosis and Those Who Claimed No Previous Diagnosis



Self-report measure CSS BADDS AADDES CAARS WURS



ADHD diagnosis:Yes



ADHD diagnosis: No



M (SE)



M (SE)



F



  23.03 (0.99)   62.13 (2.55)   84.76 (3.86) 105.68 (3.93)   85.02 (3.07)



14.22 (0.33) 42.38 (0.85) 49.88 (1.29) 70.34 (1.31) 59.50 (1.03)



71.20* 54.05* 73.48* 72.86* 61.99*



Note: CSS = Current Symptoms Scale; BADDS = Brown AttentionDeficit Disorder Scale; AADDES = Adult Attention Deficit Disorders Evaluation Scale; CAARS = Conners’ Adult ADHD Rating Scale; WURS = Wender Utah Rating Scale. *p < .01.



diagnosis of ADHD scored significantly higher on every rating scale as compared with those who claimed no previous diagnosis, further supporting the findings that all of the scales, including the WURS, robustly measure ADHD. In examining the factor analysis, the major exception to a single component explanation is the WURS. To further assess the lower loading score for the WURS on a singlecomponent solution, we analyzed the scales with a twocomponent solution. The WURS loaded highly onto the second component, whereas the other four scales continued to have a high load value onto the first component. One possibility as to this differential loading by the WURS may be due to the nature of its questions. Items not traditionally associated with ADHD, such as those probing anxiety, stress, and medical problems, appear on the WURS, so the final score takes these items into account along with those that more traditionally assess ADHD. For example, items on



the WURS include asking the patient to comment on these experiences as a child: “afraid of things,” “anxious, worrying,” and “sad or blue, depressed, unhappy.” Several similar items appear on the assessment inventory. Thus, this scale may be measuring an additional cognitive or emotional construct along with ADHD in the client. It may be the case that if these questions not directly related to assessing ADHD symptoms were to be removed from the WURS, then the scale would have a higher loading onto the single-factor solution. As it is, such questions may make the WURS beneficial for the clinician or researcher who wishes to examine ADHD along with potential comorbid deficits such as depression or anxiety disorders. However, if the clinician or researcher is seeking a pure measure of ADHD, the WURS may not be the best measure to use when other options are available that measure ADHD symptoms uniquely. Furthermore, although the BADDS distinguishes itself by claiming to only assess ADHD, and not the hyperactive/ impulsive component of ADHD, it is still highly correlated with the other self-report scales that do load onto our single ADHD assessment factor. In fact, it loads onto this single factor to a better extent than the WURS. There are multiple rating scales available for assessing ADHD. These scales are varied, and are used widely and divergently in both research and clinical practice. Thus, it becomes important to determine if these scales are all assessing ADHD similarly. Furthermore, it is particularly important in the area of adult diagnosis because ADHD in adults has, until recently, been less examined than in children (DuPaul et al., 2001). The results of this study establish that five of the most commonly used adult self-rating scales, as reported by surveyed practitioners, demonstrate convergent validity in assessing ADHD in adults. Even the WURS highly correlates in a single-component solution, if not as highly as the other four scales assessed. In addition, scores on these scales are reliably and significantly higher in participants who claim a previous diagnosis of ADHD. As all five scales appear to measure symptoms of ADHD reliably and in a highly correlated fashion, practitioners and researchers may then wish to choose their assessment scale based on time constraints and thus use the shortest scale available. The CSS is based on the DSM-IV criteria more closely than the other scales in that it contains no additional questions beyond those based on these criteria, and it is also the shortest of the self-rating scales examined in the current analysis. Considering its loyalty to the DSM-IV criteria and that despite its brevity it highly correlates with the other four scales examined, the CSS may be the most efficient and practical self-report scale to use when assessing ADHD in young adults. In choosing a self-rating scale to administer to an adolescent or adult for assessing ADHD, researchers and clinicians may be concerned as to which scale to use to best
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evaluate the participant or patient. According to the current study, the five scales evaluated presently may all be used equally in measuring ADHD in an adolescent or adult population with ADHD, with potentially the exception of the WURS. Which scale to administer then becomes a question of researcher or practitioner preference and not a question of scale superiority. Declaration of Conflicting Interests The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
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