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ABSTRACT 

Background: 

Reliable ascertainment of intellectual disability (ID) is important to identify those with special 

needs, in order for those needs to be met in the criminal justice system. Although the Hayes 

Ability Screening Index (HASI) is valid and widely used for the identification of possible ID, 

the risk of inter-rater bias between researchers when scoring the HASI has not yet been 

established.  The current paper estimates the inter-rater reliability of the HASI in a sample of 

Indigenous and non-Indigenous prisoners in Western Australia. 

Methods: 

We estimated intra-class correlation coefficients (ICC) for the consistency of agreement 

among three blinded raters using a two-way random effects model assessing the inter-rater 

agreement of the HASI.  Kappa was also estimated for the dichotomous HASI screening 

threshold outcome between the raters. 

Results: 

The HASI exhibited very good within-subject consistency of agreement for Section B 

(ICC=0.95; 95%CI:0.94-0.96), Section C (ICC=0.97; 95%CI:0.96-0.98), and Section D 

(ICC=0.90; 95%CI:0.87-0.92) subscales as well as for the total scaled score (ICC=0.97; 

95%CI:0.96-0.98). The inter-rater reliability of the dichotomous adult ID screening threshold 

(<85) was also very good (Kappa=0.95). 

Conclusions: 

The current study provides new evidence that the HASI has a low risk of bias from between-

rater scoring and can be reliably scored by both non-clinicians and clinicians with little 

training, when administered in prison settings. Pre-scoring training should focus on the more 

subjective ‘clock-drawing’ section, in order to maximise inter-rater reliability. 

Key Words: Intellectual Disability; Reliability; Screening; Prisoners; Scoring Methods
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INTRODUCTION 

People with intellectual disability (ID) are over-represented in prisons internationally(Baldry 

et al. 2013); however, ascertainment of ID on reception is difficult and resource-

intensive(Hayes et al. 2007) and not usual practice in most prison settings(Simpson et al. 

2001). Reliable screening is important to identify those with specific needs not identified prior 

to incarceration, given evidence of under-utilisation of clinical and disability services in 

offender populations pre-incarceration(Baldry et al. 2012, AIHW 2013, Indig et al. 2010). 

The Hayes Ability Screening Index (HASI) is a screening tool for the identification of possible 

ID, designed for administration by non-clinicians(Hayes 2000). It consists of four sections: A) 

a Background section comprising four yes/no questions assessing a likely history of learning 

problems; B) a Backwards-spelling section where participants are asked to spell a five-letter 

word in reverse-order; C) a Puzzle section requiring participants to join circles with numbers 

and letters in an alternating, ascending sequence; and D) a Clock-drawing section 

necessitating drawing a large clock-face with the clock-hands at a specified time(Hayes 

2000). 

The HASI displays adequate construct and external validity among prisoners(Hayes 2000, 

Hayes 2002), however due to being over-inclusive of borderline ID, it has been shown to 

yield some false-positives when compared to the Wechsler Adult Intelligence Scale in 

prisoners(Butler and Milner 2003). Nevertheless, inconsistencies between those scoring the 

screening observations (i.e., raters) can be a source of information bias, potentially 

impacting the reliability of screening results and the interpretation of data collected. If the 

HASI is to be applied in research and practice, where it is typically scored by different team 

members, it is important to establish its inter-rater reliability (IRR). 

The aim of the current study was to estimate the IRR of the HASI, when scored blindly by 

different raters with basic training, in a sample of prisoners in Western Australia (WA). 
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METHODS 

Participants 

A structured interview was administered to 190 adult prisoners (≥18 years) within six-weeks 

of their expected release from two prisons in Perth, WA between 28 May 2013 and 22 May 

2014.  All participants provided informed written consent. 

Assessments 

Baseline self-report measures included age, gender, Indigenous status, country of origin, 

usual accommodation before prison, and pre-incarceration employment status. Three trained 

research interviewers administered the HASI for the identification of possible ID(Hayes 

2000) in one male and one female prison in Perth, WA. The HASI produces a total scaled 

score (range:48.7-96.4) with scores <85 considered consistent with possible adult ID(Hayes 

2000). This total score is comprised of four section scores (A: Background; B: Backwards-

spelling test; C: Puzzle; D: Clock-drawing). A full description of the HASI scoring 

methodology is provided elsewhere(Hayes 2000). 

The HASI for each participant was scored separately by three raters who were blinded to 

participant characteristics and each other’s score. Raters one and two were experienced 

researchers who received HASI-specific training. Rater three was a registered psychologist 

with extensive experience in ID screening and clinical assessment. Prior to scoring the 

HASI, all three raters participated in a teleconference to establish scoring criteria. 

Statistical Analysis 

Analyses were conducted using STATA v13.1(StataCorp 2013). Descriptive statistics were 

calculated for all variables. Scaled scores were calculated for each section of the HASI and 

summed into a total scaled score as outlined elsewhere(Hayes 2000). Intra-class correlation 

coefficients (ICC) for the individual and average consistency of agreement among the three 

raters were estimated using a two-way random-effects model(Shrout and Fleiss 1979). The 
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ICC is the recommended measure for assessing IRR on continuous measures as it takes 

into account rating variability and any systematic differences between the raters(Rousson et 

al. 2002). An ICC was estimated separately for each HASI section and for the total scaled 

score.  Differences in consistency of agreement across gender and Indigenous status were 

compared using post-estimation F-tests. 

In accordance with standard practice, the total scaled score was dichotomised for each rater, 

with scores <85 indicating possible adult ID(Hayes 2000). A Kappa statistic was calculated 

for the agreement among all three raters.  

Ethical Considerations 

The current study was approved by the University of Western Australia Human Research 

Ethics Committee and the WA Department of Corrective Services Research and Evaluation 

Committee. 

RESULTS 

Participant characteristics are described in Table 1. The sample was predominantly male 

(n=170;89.5%). Almost half of participants identified as Indigenous Australian (n=89;46.8%). 

The mean age(±standard deviation) was 29.9(±9.1) years with more than a third aged from 

18 to 24 years(Table 1). 

HASI scaled score descriptive statistics and ICC estimates for IRR are presented in Table 2. 

Collapsed across raters, the average HASI screening score was 85.6(±10.1;range:58.2-

96.4). The ICC estimates indicated very good within-subject consistency of agreement for 

section B (ICC=0.95; 95%CI:0.94-0.96), section C (ICC=0.97; 95%CI:0.96-0.98), and section 

D (ICC=0.90; 95%CI:0.87-0.92) subscales as well as for the total scaled score (ICC=0.97; 

95%CI:0.96-0.98)(Table 2). Section A is an objective dichotomous measure; we observed 

perfect concordance indicating no data-entry inconsistencies. 
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Subgroup analysis indicated greater within-subject agreement when scoring Indigenous 

participants compared to their non-Indigenous counterparts(F=4.00;p<0.001). The ICC 

estimates did not significantly differ between males and females(F=0.69;p=0.809). The ICC 

estimates for the average agreement between raters (i.e., the correlation of mean ratings for 

all observations) was higher for every measure as compared to individual-level rater-

agreement (i.e., the correlation of ratings made on the same participant). The IRR of the 

dichotomous adult ID screening threshold was very good(Kappa=0.95)(Table 2). 

 

Table 1. Sociodemographic characteristics of study participants 
 

Participant Characteristics All participants 
N = 190  Percentage 

Gender   

- Male 170 89.5% 
   

Age   

-18-24 Years 68 35.8% 
-25-29 Years 42 22.1% 
-30-39 Years 52 27.4% 
-≥40 years 28 14.7% 
   

Indigenous Status   

-Yes 89 46.8% 
   
Employment Status   

-Full-time work 57 30.0% 
-Part-time work 20 10.5% 
-Student/Home Duties/ 
Pension 

19 10.0% 

-Unemployed / Criminal 
Activity 

94 49.5% 

   
Usual Accommodation    

- Owned House / Flat 9 4.7% 
- Rented House / Flat 71 37.4% 
- Parent’s Home 35 18.4% 
- Public Housing 29 15.3% 
- Temporary Accommodation 24 12.6% 
- Shelter / NFA / Homeless 15 7.9% 
- Other 7 3.7% 
   

Country of Origina   
- Australia 169  89.4% 

   
aTotal sums to less than 100% due to missing data (n=1; 0.5%) 
NFA: No Fixed Address 
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Table 2. HASI Inter-rater reliability 
 
HASI Scaled Score 
(N=190) Rater 1 Rater 2 Rater 3 Total 

N=570 
ICC(95%CI) 

Marginal Subject 
       

Section Scores       

       

Section A       

- Range (Min, Max) 14(14, 28) 14(14, 28) 14(14, 28) 14(14, 28)   
- Mean(±SD) 25.97(±3.55) 25.97(±3.55) 25.97(±3.55) 25.97(±3.55) 1(-)1 1(-)1 

       
Section B       

- Range (Min, Max) 12(3, 15) 12(3, 15) 12(3, 15) 12(3, 15)   
- Mean(±SD) 12.44(±4.61) 12.24(±4.80) 12.54(±4.50) 12.41(±4.63) 0.98(0.98,0.99

) 
0.95(0.94, 0.96) 

       
Section C       

- Range (Min, Max) 3.7(3.7, 7.4) 3.7(3.7, 7.4) 3.7(3.7, 7.4) 3.7(3.7, 7.4)   
- Mean(±SD) 5.30(±1.84) 5.32(±1.84) 5.30(±1.84) 5.30(±1.84) 0.99(0.99,0.99

) 
0.97(0.96, 0.98) 

       
Section D       

- Range (Min, Max) 18(2, 20) 18(2, 20) 18(2, 20) 18(2, 20)   
- Mean(±SD) 15.87(±4.30) 16.13(±4.12) 15.63(±4.09) 15.88(±4.17) 0.96(0.95,0.97

) 
0.90(0.87, 0.92) 

       

Total Score       

- Range (Min, Max) 37.2(59.2, 96.4) 38.2(58.2, 96.4) 37.2(59.2, 96.4) 38.2(58.2, 96.4)   
- Mean(±SD) 85.59(±10.16) 85.65(±10.25) 85.44(±10.03) 85.56(±10.13) 0.99(0.99,0.99

) 
0.97(0.96, 0.98) 

Subgroups       
       

Female (n=20)       
- Range (Min, Max) 33.7(62.7, 96.4) 35.7(60.7, 96.4) 32.7(63.7, 96.4) 35.7(60.7, 96.4)   
- Mean(±SD) 84.77(±11.50) 85.62(±10.95) 85.87(±10.69) 85.42(±10.88) 0.99(0.97, 

0.99) 
0.96(0.92, 0.98) 

       
Male (n=170)       

- Range (Min, Max) 37.2(59.2, 96.4) 38.2(58.2, 96.4) 37.2(59.2, 96.4) 38.2(58.2, 96.4)   
- Mean(±SD) 85.68(±10.02) 85.66(±10.20) 85.39(±9.98) 85.58(±10.05) 0.99(0.99, 

0.99) 
0.97(0.97, 0.98) 

       
Indigenous (n=89)       

- Range (Min, Max) 26.2(70.2, 96.4) 26.2(70.2, 96.4) 26.2(70.2, 96.4) 26.2(70.2, 96.4)   
- Mean(±SD) 90.45(±5.46) 90.54(±5.70) 90.21(±5.46) 90.40(±5.52) 0.99(0.99, 

0.99) 
0.98(0.97, 0.98) 

       
Non-Indigenous(n=101)       

- Range (Min, Max) 37.2(59.2, 96.4) 38.2(58.2, 96.4) 37.2(58.2, 96.4) 38.2(58.2, 96.4)   
- Mean(±SD) 80.06(±11.40) 80.11(±11.41) 80.03(±11.24) 80.07(±11.31) 0.97(0.95, 

0.98) 
0.91(0.87, 0.93) 

ID Screening Threshold       
- Possible ID (<85) 61(32.1%) 61(32.1%) 59(31.0%) -   
- No ID (≥85) 129(67.9%) 129(67.9%) 131(69.0%) - Kappa (3 

raters) 0.95 

       
ICC: Inter-class correlation coefficient 
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DISCUSSION 

To our knowledge this is the first study to estimate the IRR of the HASI screening tool for the 

identification of possible ID in a sample of prisoners. When the same screening observations 

were blindly scored by three raters, the HASI exhibited excellent IRR on the scaled sections 

and total scaled score. As expected, the ICC estimates for individual consistency of 

agreement were lowest for section D (clock-drawing) as this is the most subjective measure 

to score. Pre-scoring training should pay particular attention to scoring the clock-drawing to 

maximise IRR. Furthermore, almost perfect agreement was observed when the dichotomous 

adult ID threshold was evaluated. Our findings indicate that the HASI has a low risk of inter-

rater bias at every level: section scores, total scaled score, and the dichotomous adult ID 

screening outcome. 

Our findings must be understood in the context of several limitations. Reliability was 

assessed by scoring the HASI after administration of the screening tool. Our raters had 

extensive practical and research experience in prisoner health; the reliability of HASI scoring 

between raters with no research background is worthy of exploration. The validity of the 

HASI was not assessed, and this may be subject to other forms of information bias (e.g., 

cultural bias). However, reliability can be considered a prerequisite for validity; insufficient 

reliability has been shown to affect the accuracy of measurements(Shrout and Yager 1989). 

Thus, our findings provide some indication that the validity of the HASI(Hayes 2000) is likely 

maintained when scored by different raters. Finally, it was outside the scope of this study to 

investigate intra-rater and test-retest reliability, however both represent important areas for 

future research. 

Despite these limitations, the current study provides new evidence that the HASI has a low 

risk of bias from inter-rater scoring and can be reliably scored by non-clinicians and 

clinicians with basic training in research-team settings. Our findings also suggest that HASI 

scoring is similarly reliable regardless of the gender of participants. Interestingly, the IRR 
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was better in Indigenous than in non-Indigenous participants. This difference cannot be 

accounted for by participant characteristics, to which the raters were blind. Scoring in both 

subgroups exhibited excellent consistency of agreement, such that this difference is of little 

consequence in most settings. However, some uncertainty arose as to the construct (cross-

cultural) validity of using clocks to assess cognitive deficits in Indigenous prisoners from 

remote communities where the concept and importance of time differs greatly from Western 

culture: an important area for future consideration.  

Our use of individual-level correlation data to assess within-subject consistency of 

agreement can be considered a strength of our methodology. This indicates that the HASI 

can be scored reliably by different raters for each individual assessed. A low risk of bias is 

important as accurate ID screening is necessary to ascertain and identify need within prison 

and post-release. The reliable scoring observed across three raters from different 

backgrounds suggests that these results may be generalised to raters from diverse research 

and clinical backgrounds, with moderate experience and basic pre-scoring training. Similar 

results would be expected when the HASI is administered in other marginalised groups. 

Our findings are particularly relevant in the context of a major funding, policy and practice 

shift associated with the Australian National Disability Insurance Scheme (NDIS), which will 

attract over $AUD 14.3 billion over the next seven years(National Disability Insurance 

Agency 2013). The NDIS will fund support for eligible persons with ID on remand, 

community based orders and following release from prison, including assistance with 

planning, decision making, scheduling, communication and community living. The targeted 

clinical identification of people with ID through accurate screening by correctional systems 

will facilitate the generation of data to inform and support interaction between the NDIS and 

the justice system in Australia. 
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