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ABSTRACT 

Standardized test administration is key to a test’s validity, but often thwarted in 

correctional environments when policy or staff require that examinees wear restraints. Restraints 

such as handcuffs may impact participants’ state anxiety, stress, frustration, and irritability, as 

well as the profile validity of their responses. Participants in this study were randomized to 

cuffed, partial-cuffed, or uncuffed conditions. They completed a state anxiety measure, Positive 

and Negative Affect Schedule (PANAS), and a multiscale (trait) inventory, the Personality 

Assessment Inventory (PAI). Due to sample size limitations, experimental conditions (cuffed and 

partial-cuffed) were combined into the restrained condition for analyses and compared to their 

uncuffed (unrestrained) counterparts. The author hypothesized that individuals who were 

restrained at any point in the study would report higher state anxiety (PANAS NA) and have 

elevated PAI scales related to anxiety (ANX), frustration (STR), and irritability (MAN-I) when 

compared to individuals who were unrestrained. In addition, it was hypothesized that those who 

were restrained at any point during the study would have elevated PAI validity scales (ICN, INF, 

and NIM) when compared to their unrestrained counterparts. Notably, the power of the study 

was limited by sample size; post-hoc power analyses rendered .06 to .26 power across 

comparisons, which indicated a low likelihood of identifying significant effects. Independent 

samples t-tests found no significant differences between the restrained and unrestrained 

conditions on the aforementioned comparisons, and small Cohen’s d values for four of the six 
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comparisons. While the study’s findings do not strongly inform practice recommendations, they 

bring attention to the frequent issue of unstandardized test administration in forensic contexts.  
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INTRODUCTION 

Standardized test administration is key to securing valid construct measurement. 

Practicing outside of standardized administration protocols increases the risk of invalid results, 

which can have marked consequences for assessment, intervention, and other critical outcomes. 

There are several ways in which standardization may be compromised, such as variations in 

administration instructions, examinees’ physical ability, or loud surroundings. Although not 

ideal, oftentimes practitioners have no choice but to make alterations in test administration and 

then to interpret results with caution. This thesis focuses on how standardization can impact scale 

elevations on the Personality Assessment Inventory (PAI; Morey, 1991-2007), specifically in 

forensic contexts.  

Practitioners use standardized assessments to assist in a variety of clinical tasks, such as 

to assess for mental health or cognitive impairment, monitor treatment progress, and provide 

prognoses. Basic screens such as the Mini-Mental Status Examination and Beck Depression 

Inventory-II are among the most commonly used assessments utilized by practitioners (Peterson 

et al., 2014). Practitioners seeking more in-depth examinations also frequently administer 

personality assessments to assess for psychopathology, which can inform a wide range of referral 

questions. Research shows that the use of one such measure, the PAI, is on the rise (Pitrowski, 

2000, 2017; Stedman et al., 2018; Wright et al., 2017).  

The PAI is likely used across these many contexts given its ability to offer rich testing 

results. It is a multi-scale psychodiagnostic measure consisting of 11 clinical scales (somatic 

complaints, anxiety, anxiety-related disorders, depression, mania, paranoia, schizophrenia, 
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borderline features, antisocial features, alcohol problems, and drug problems), five 

treatment scales (aggression, suicidal ideation, stress, nonsupport, and treatment rejection), and 

two interpersonal scales (warmth and dominance). In addition to the richness afforded by the 

clinical, treatment, and interpersonal scales, validity scales are particularly valuable as they 

inform practitioners whether or not they can have faith in an examinees’ results. Of the four 

validity scales embedded in the PAI, the Inconsistency (ICN) and Infrequency (INF) scales are 

critical for detecting careless or idiosyncratic responding, while the Negative Impression 

Management (NIM) and Positive Impression Management (PIM) scales shed light on profile 

distortion.  

ICN is comprised of 10 paired items with related content. Examinees responding in a 

consistent manner should endorse corresponding items similarly, regardless of framing (i.e., 

regardless of endorsement in the affirmative or negative). ICN elevates when examinees do not 

respond consistently. Edens and Ruiz (2005) used Receiver Operating Characteristics (ROC) 

curve analysis to find that ICN is highly successful at distinguishing random responding profiles. 

The eight items that load onto the INF scale items are unusual and very rarely endorsed, 

regardless of respondents’ setting (community, outpatient, or inpatient clinical). Some, but not 

all, studies have found that INF strongly correlates with effort per clinicians’ opinions or as 

demonstrated on other effort measures (Haggerty et al., 2007; Walters, 2011; Whiteside et al., 

2009). According to Morey (2003), most profiles that suggest random responding will result in 

elevations on both ICN and INF.  

NIM is comprised of nine items implying an examinee is responding in a way that 

suggests exaggerated or feigned general problems, or those specific to personality pathology, 

mental illness, or substance use. These items are rarely endorsed by normative samples. 
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Researchers have found that NIM adequately identifies negative profile distortion in up to 70% 

of simulated protocols (Rios & Morey, 2013; Wooley & Rogers, 2015). Like ICN and INF, NIM 

also elevates with random responding. These profiles may be identified when NIM and INF are 

comparable (e.g., within 10t of each other). Profiles produced by random responding versus 

profile distortion can also be identified by considering all scales in tandem, rather than attending 

strictly to ICN, INF, and/or NIM. It is common for profiles with random responding to have 

multiple elevated clinical scales (with most falling in the 65t to 75t range) suggesting the 

individual endorsed a broad range of clinical problems (i.e., anxiety, antisocial features, 

depression, and increased self-esteem), whereas a profile that suggests profile distortion typically 

has only a few specific elevated clinical scales (Morey, 2003, 2007). Strong literature shows 

NIM is robust in differentiating real from feigned or exaggerated impairment (Hawes & 

Boccaccini, 2009).  

FORENSIC USE  

As in general assessment contexts, the validity scales are vital components of forensic 

assessment when test results and their interpretation can have significant influence over 

psycholegal issues and public safety (Rogers & Bender, 2018). In one general practitioner 

survey, 100% of those identifying as forensic psychologists (n = 35) endorsed personality 

assessment for this purpose (Wright et al., 2017). Indeed, decades of practitioner survey research 

has established personality assessments as critical assessment components in forensic contexts. 

The PAI, along with the Minnesota Multiphasic Personality Inventory-2 (MMPI-2; Butcher et 

al., 2001), is one of the most commonly used multiscale inventories in criminal forensic settings 

(Archer et al., 2006; McLaughlin & Kan, 2014). In some surveys, up to 70% of forensic 

psychologists endorsed administering the PAI in some aspect of their practice (Archer et al., 
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2006; Lally, 2003, Wright et al., 2017). Researchers have found that, even in international 

contexts, practitioners have endorsed using the PAI in evaluations of civil commitment and torts, 

child custody and protection, competency to stand trial, criminal responsibility, disability, 

sentencing, and violence risk (Canales et al., 2017; Neal & Grisso, 2014). Research supports the 

PAI’s use in forensic contexts. For example, it serves as a tool for predicting violence, 

institutional misconduct, and recidivism in forensic contexts with small to moderate effects 

(Gardner et al., 2015). Further, it has been deemed reliable for use in legal contexts as 

demonstrated by case law review (Mullen & Edens, 2008). Given its frequency of use and 

associated high-stakes outcomes, maintaining construct validity of the PAI is essential.  

Standardized testing administration—an essential first step in upholding a test’s construct 

validity—can be difficult to maintain in criminal forensic settings. Interruptions, safety checks, 

and loud surroundings are possible. Another potential limitation is the use of handcuffs during 

test administration. In some cases, examinees are cuffed during transportation and subsequently 

uncuffed for testing. However, on occasion, correctional officers do not uncuff examinees due to 

safety concerns; as such, psychometric testing is completed with examinees restrained in 

handcuffs. Handcuffs may affect examinees’ motor functioning and psychological state. Despite 

this occasional yet serious problem, a paucity of research exists on the effect of handcuffs on test 

administration and examinee responding. The only study to address this issue focused on 

neuropsychological test performance (Biddle et al., 2018). The authors found handcuffs elicit a 

decline in motor function and an increase in the amount of time to complete assessments. Thus, 

there is beginning evidence to suggest that handcuffs influence examinees’ test performance and, 

in turn, a measure’s construct validity. The implication of handcuffs on personality testing has 

yet to be researched despite its possible significant ramifications.  



 5 

STUDY RATIONALE 

Forensic practitioners use the PAI in a variety of contexts, and it is particularly helpful in 

addressing forensic referrals given its embedded validity indices as represented by ICN, INF, 

NIM, and PIM. Yet standardization can be thwarted when examinees are restrained in these very 

contexts, resulting in questionable construct validity. It would be understandable if examinees 

grow anxious while restrained due to restricted motion, inability to move freely, and difficulty 

completing basic tasks like filling in item endorsements. Somatic symptoms (sweaty palms, 

increased heart rate, trembling hands, muscle tension), cognitive symptoms (ruminative worry 

and concern, racing thoughts), and affective symptoms (tension, agitation, fatigue) of anxiety 

may be amplified under these conditions. Potentially, then, the presence of restraints may capture 

an examinee’s tense situation-dependent emotional state as opposed to long-standing traits.  

PAI clinical scales aim to measure long-standing personality traits rather than situation-

dependent states. Among the many clinical domains captured by the PAI are facets of Anxiety 

(ANX scale, which includes cognitive, somatic, and affective anxiety domains), Stress (STR 

scale), and Irritability (MAN-I subscale). Although the goal of the PAI is to elucidate underlying 

personality traits and facets of psychopathology, it would be understandable if state anxiety 

increased reported anxiety, stress, and irritability on the PAI. The Positive and Negative Affect 

Schedule (PANAS) is a widely used self-report measure of situation-dependent positive and 

negative affect (Watson et al., 1988). Specifically, the negative affect (NA) subscale aims to 

measure negative emotional experience (e.g., upset, nervous, irritable). If examinees were to 

experience increased negative affect, the NA subscale should reflect this situation-dependent 

emotional state.   
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Thus far, researchers have not examined the possible effect of restraints, before or during 

test administration, on self-report anxiety and personality measures. Without this information, 

practitioners could conflate examinees’ state anxiety, frustration, and inattention with profile 

distortion as represented by elevated PAI validity and clinical scales. Subsequently, forensic 

practitioners may form inaccurate case conceptualizations, which can have significant legal 

impact. For instance, examinees who produce elevated MAN-I scores as the result of state 

(cuffed-induced) frustration could be viewed as more aggressive, and those with elevated INF 

and NIM profiles due to random responding could be perceived as attempting to feign or 

exaggerate their problems. Misinformed results could impact forensic practitioners’ opinions 

across various psycholegal questions and put examinees’ civil rights at risk (e.g., being civilly 

committed due to false-positive violence risk or opined as criminally responsible due to 

perceptions of feigned mental illness). At the same time, if restraints do not ultimately impact 

PAI protocols, we have further evidence that the PAI is adept at measuring trait, rather than state, 

clinical constructs.  

The current project addressed this gap in the literature. In this novel study, the author 

assessed the degree to which the use of restraints elevates state anxiety and self-report of anxiety, 

stress, and irritability. The author hypothesized that individuals who were restrained at any point 

in the study would self-report higher state and trait anxiety, stress, and irritability than 

individuals who are unrestrained. In addition, this project examined the extent to which restraints 

impact PAI profile validity. The author expected to find that those who were restrained at any 

point in the study would have elevated validity scales related to inattention, inconsistent 

responding, and feigning symptoms.  
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METHOD 

PARTICIPANTS  

Participants enrolled in Introduction to Psychology and those seeking research 

participation credit completed this study. They were recruited from the Introduction to 

Psychology Research Participation Subject pool through an online program, SONA (See 

Appendix A for recruitment statement). Individuals who had already participated in other 

handcuff studies (ongoing in this research lab) were ineligible. An a priori power analysis 

indicated 204 participants were needed for the original analytic plan to run one-way analyses of 

variance across the three conditions (cuffed, partial-cuffed, and uncuffed).  

However, due to university research restrictions resulting from the ongoing COVID-19 

pandemic, data collection was ceased before 204 participants could be recruited. Because of this, 

restrained conditions were combined, and statistical analyses were altered to accommodate a 

smaller sample (see analytic plan). A post-hoc power analysis using G*Power (Faul et al., 2007) 

indicated that a total sample of 128 participants were needed for the simplified, bivariate 

comparisons, with 64 participants in each group (i.e. restrained and unrestrained). For the time-

sensitive purpose of the thesis defense, analyses and results reflect data from the 99 participants 

collected to date.  

MEASURES 

DEMOGRAPHIC QUESTIONNAIRE 

Participants completed a demographic questionnaire including age, gender, race, and 

academic class standing (See Appendix B). Age, gender, and race variables were phrased as 



 8 

open-ended questions, allowing participants to self-identify, and were coded later for data 

analyses.  

PERSONALITY ASSESSMENT INVENTORY (PAI)  

The PAI’s 344 items load onto 22 non-overlapping scales that measure constructs related 

to profile validity, psychiatric diagnoses, treatment-related issues, and interpersonal style. Items 

are answered on a 4-point Likert scale (0 = false, 1= slightly true, 2 = mainly true, 3 = very true). 

The PAI (see Appendix C) is standardized on a United States (U.S.) Census-Matched sample 

consisting of 1,462 community dwelling adults age 18 or older. The clinical representative 

sample is comprised of 1,265 individuals recruited from 69 clinical sites (Morey, 2003). 

Elevations on ICN (Score of 64t or higher) and INF (score of 60t or higher) indicate random 

responding. Profile distortion is identified by an elevated NIM (score of 73t or higher). Scores 

60t or higher suggest that individuals have higher-than-average stress and worry (ANX scale) or 

impatience and frustration (MAN-I scale). Similarly, a score of 60t or higher on STR indicates 

that individuals endorsed items consistent with those experiencing a moderate degree of stress 

(Morey, 2003). PAI scales demonstrate good convergent validity with other well-validated 

measures and have a strong factor structure (Boone, 1998; Karlin et al., 2005; Morey, 2007; 

Tasca et al., 2002).  

POSITIVE AND NEGATIVE AFFECT SCHEDULE (PANAS) 

The PANAS (Watson et al., 1988) is a self-report measure that assesses situation-

dependent (state) Positive Affect (PA) and Negative Affect (NA). It is widely used in clinical 

and experimental research contexts to detect momentary emotional fluctuations (Ross & 

Pourtois, 2012). The PANAS (see Appendix D) consists of 20 items, 10 of which are emotions 

or feelings that load on to the NA orthogonal (distressed, upset, guilty, scared, hostile, irritable, 
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ashamed, nervous, jittery, afraid). Each item is ranked to the extent that a specific emotion is 

experienced at the present moment on a scale of 1 to 5 (0 = very slightly or not at all, 1 = a little, 

2 = moderately, 3 = quite a bit, 4 = extremely). In its validation sample of college students, 

Watson et al. (1988) reported NA M = 17.4 (SD = 6.2). The PANAS is an adequate indicator of 

anxiety and demonstrated good convergent (r = .67) validity in clinical and forensic populations 

(Crawford & Henry 2013; Penney et al., 2016).  

MATERIALS 

Smith & Wesson police-issued handcuffs were used in both restraint conditions. This 

model has a double lock at each wrist and ankle attached by a single chain. Research assistants 

were trained by The University of Alabama Police Department on how to safely place handcuffs.  

Procedure  

 All participants first received and signed an informed consent (Appendix E) that 

contained a description of the study (e.g., nature of self-report measures and possible assignment 

to handcuff condition). The consent document notified participants that, should they become 

uncomfortable at any time during the study, they could withdraw without penalty. One 

participant withdrew from the study after being placed in a restraint group. Regarding the 

purpose of the study, participants were told that the project is to help psychologists better 

understand the factors that influence individuals’ performance on psychological tests. The true 

purpose of the study was withheld from participants until completion of the study to prevent 

biased responding.  

 After providing informed consent, all participants completed the demographic 

questionnaire. They were then randomized to one of three conditions (cuffed, partial-cuffed, or 

uncuffed). Research assistants placed handcuffs on those in the restrained groups (cuffed and 
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partial-cuffed). These participants were asked if they were experiencing significant discomfort 

due to the handcuffs, and adjustments were made accordingly. At this time, the research assistant 

left the room for three minutes. This was to induce and allow time for the participant to feel and 

recognize state anxiety. When research assistants returned, they removed the restraints for 

participants in the partial-cuffed group. This aspect of the manipulation was intended to emulate 

the transportation process (e.g., in the case where the defendant is escorted from their room to 

the evaluation in restraints and then taken out of restraints at the start of the evaluation). Those in 

the cuffed group remained handcuffed and leg cuffed throughout study procedures.  

All participants completed the PAI and PANAS counterbalanced to account for possible 

order effects. Research assistants timed PAI completion in minutes and seconds. At the study’s 

conclusion, participants were debriefed on the true purpose of the study (see Appendix F) and 

given the opportunity to withdraw their data.
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ANALYTIC PLAN 

 All analyses were conducted in SPSS v. 27. In terms of data entry, interrater reliability 

between the two trained undergraduate research assistants was assessed using intraclass 

coefficients (ICC) and Cohen’s kappa (k). Variables on nominal scales (sex, race, class standing, 

conditions, order of administration) were assessed using IRR. The author conducted descriptive 

statistics to describe sample demographics and PAI scores. 

The two cuffed conditions (cuffed and partial-cuffed) were combined for analyses and 

coded as the restrained condition, and those in the uncuffed condition were coded as the 

unrestrained condition in SPSS. Independent samples t-tests were conducted to determine 

whether PAI and PANAS NA responding differed significantly across conditions (restrained 

groups versus unrestrained) using a Bonferroni correction of p < .007 (p < .05 / seven 

comparisons) to best avoid Type I error. Cohen’s effect size (d) was used to determine the size of 

effect (0.20 = small, 0.50 = medium, 0.80 = large; Cohen, 1988, 1992).  
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RESULTS 
INTERRATER RELIABILITY 

With respect to data entry and coding, there was adequate agreement between the two 

raters with ks ranging from .92–98 for nominal variables (Landis & Koch, 1977; See Appendix 

G). Variables on an interval scale (PAI, and PANAS items) were assessed using ICC. A varying 

degree of reliability was found with Cronbach’s alphas ranging from .86–1.00 (See Appendix H). 

All coding discrepancies were identified and corrected for 100% interrater agreement. 

Coefficient alphas for each scale can be found in Appendix I.  

SAMPLE CHARACTERISTICS 

There are several options for addressing missing data. Prorating is a method used to 

replace missing data with the examinee’s mean score on other items of the scale. Although 

prorating would increase sample size, it is not recommended for scales with few items loading on 

to it (Hulbert-Williams, 2020; Tarescavage et al., 2016) Therefore, protocols missing more than 

one data point on PANAS NA subscale, or more than one item on a PAI scale of interest were 

taken out of the analyses. A total of 23 protocols were removed and were generally distributed 

across conditions (5 removed due to research assistant administration errors, and for missing 

data: 6 removed from uncuffed, 8 removed from partial-cuffed, and 4 removed from cuffed). 

After protocols meeting exclusion criteria were removed, 76 protocols remained for analysis.  

DEMOGRAPHIC CHARACTERISTICS 

 The sample’s demographic statistics are presented in Table 1. Participants were 

approximately 18 years old (M = 19.22, SD = 2.08). Over half identified as female (n = 57, 74%) 
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and most were in their freshmen year (n = 48, 62.3%) of college. The majority self-identified as 

White (n = 59, 76.6%), followed by Black (n = 12, 15.6%).   

Table 1 

Demographic Characteristics of Participants (N = 76) 
Characteristic  n % 

Sex     
Male 18 23.4 

Female 57 74.0 
Non-binary 1 1.3 

Race     
White or Caucasian 59 76.6 
Black or African American 12 15.6 
Latinx or Hispanic 2 2.6 

Asian 2 2.6 

Mixed race 1 1.3 

Class Standing  
    

Freshman 48 62.3 
Sophomore 19 24.7 
Junior 5 6.5 
Senior 3 3.9 
Other 1 1.3 

PANAS NA AND PAI 

Descriptive statistics for PAI scales, completion time (PAI), and PANAS NA are 

displayed in Table 2.  
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Table 2 

Descriptive Statistics for PAI Scales of Interest (N = 76). 
Scale  Range Minimum Maximum M SD 

PANAS NA  31.00 0.00 31.00 2.64 3.97 
INF T  31.00 40.00 71.00 51.39 8.43 
ICN T  42.00 40.00 82.00 56.07 8.50 
NIM T  40.00 44.00 84.00 50.72 8.85 
ANX T  52.00 38.00 90.00 57.38 10.64 
MAN-I T  44.00 34.00 78.00 55.63 12.37 
STR T  40.00 37.00 77.00 50.29 8.54 
Full PAI Completion (min.)  25.67 14.83 40.50 23.11 4.94 

Note. PANAS NA = Negative Affect subscale. INF = PAI Infrequency. ICN = PAI  

Inconsistency. NIM = PAI Negative Impression Management. ANX = PAI Anxiety. MAN-I = 

PAI Mania – Irritability. STR = PAI Stress. PAI = Personality Assessment Inventory.  

ASSUMPTION TESTING 

There were no outliers in the data, as assessed by inspection of a boxplot for values 

greater than 1.5 box-lengths from the edge of the box. Assessment scores (i.e., PAI scales of 

interest and PANAS NA) were normally distributed for each condition (restrained and 

unrestrained), as assessed by Shapiro-Wilk’s test (p > .05). Finally, there was homogeneity of 

variances across all comparisons, as assessed by Levene’s test for equality of variances (p > .05) 

PAIRWISE COMPARISONS 

As previously noted, post-hoc power analysis indicated that 64 participants (N = 128) 

participants were required to achieve adequate power; however, this study was only able to 

recruit 99 participants, and 76 had complete PANAS NA and PAI scales for the analyses. Table 

3 presents the revised power analyses for the 76 participants. All comparisons should be 

interpreted in the context of the limited sample size and subsequent low statistical power (see 

Table 3; Cohen, 1988).  
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Table 3  

Post-hoc Power Analyses (N = 76)  
Scale  1 – ß 
PANAS NA 0.10 
ICN 0.13 
INF 0.22 
NIM 0.26 
ANX 0.06 
STR 0.07 
MAN-I 0.13 

Note. PANAS NA = Positive and Negative Affect Schedule, Negative Affect scale. ICN = PAI 

Inconsistency. INF = PAI Infrequency. NIM = PAI Negative Impression Management. ANX = 

PAI Anxiety. STR = PAI Stress. MAN-I = PAI Mania-Irritability.  

COMPLETION TIME  

 The average time to complete the PAI did not significantly differ, t(74) = 0.40, p = 0.52; 

d = 0.37, between restrained (M= 23.76, SD= 5.26) and unrestrained (M=21.93, SD= 4.14) 

conditions.  

STATE ANXIETY 

There was no significant difference, t(74) = 0.69, p = 0.36; d = 0.16, between restrained 

and unrestrained level of state anxiety as measured by the PANAS-NA. Detailed statistics can be 

found in Table 4.  

Table 4 

Means, Standard Deviations, and Independent Sample t-Test for State Anxiety  
  Unrestrained (n = 27) Restrained (n = 49)    
  M SD M SD t(74) p Cohen's d 
PANAS NA  3.07 5.85 2.40 2.43 0.69 0.36 0.16 

Note. PANAS NA = Positive and Negative Affect Schedule, Negative Affect scale.  
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PAI PROFILE VALIDITY  

 Average scores on validity scales ranged from 49T to 57T. Detailed means and standard 

deviations for each group can be found in Table 5. Participants in the restrained group did not 

produce significantly elevated ICN scale scores compared to their unrestrained counterparts, 

t(74) = 0.88, p = 0.36; d = .21. In addition, there was no significant differences, t(74) = 1.23, p = 

0.93; d = .29, between restrained and unrestrained groups on INF scale elevations. Lastly, those 

in the restrained group did not have significantly elevated NIM scale scores compared to their 

unrestrained counterparts (t(74) = 1.37, p = 0.21; d = .32). Small effect sizes indicate that, while 

not significant, there is a small and possibly meaningful difference between restrained and 

unrestrained groups on validity scales.  

Table 5 

Means, Standard Deviations, and Independent Sample t-Test for PAI Validity Scales 
PAI scale Unrestrained (n = 27)  Restrained (n = 49)    
  M SD  M SD t(74) p Cohen's d 
ICN T 57.22 9.79  55.42 7.72 0.88 0.36 0.21 
INF T 53.00 8.47  50.51 8.36 1.23 0.93 0.29 
NIM T 52.59 9.87  49.69 8.15 1.37 0.21 0.32 

Note. ICN = PAI Inconsistency. INF = PAI Infrequency. NIM = PAI Negative Impression 

Management. PAI = Personality Assessment Inventory. 

PAI CLINICAL SCALES  

The participants in restrained groups compared to those who were unrestrained 

demonstrated no statistical difference between groups, t(74) = 0.44, p = 0.42; d = 0.10 on the 

ANX scale. In addition, there was no significant difference, t(74) = 0.53, p = 0.39; d = 0.12,  

between participants who were restrained and unrestrained on the STR scale. Lastly, participants 

in restrained groups endorsed less, but not significant t(74) = 0.85, p = 0.90; d = .20, items on 
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MAN-I than those unrestrained. Scores on clinical scales ranged from 49T to 58T on average. 

Detailed statistics, including means and standard deviations can be found in Table 6.  

Table 6  

Means, Standard Deviations, and Independent Sample t-Test for PAI Clinical Scales 
PAI scale Unrestrained (n = 27) Restrained (n = 49)    

  M SD M SD t(74) p Cohen's d 
ANX T 58.11 10.74 56.97 11.02 0.44 0.42 0.10 
STR T 51.00 9.48 49.89 8.04 0.53 0.39 0.12 
MAN-I T 57.25 12.21 54.73 12.49 0.85 0.90 0.20 

Note. ANX = PAI Anxiety. STR = PAI Stress. MAN-I = PAI Mania-Irritability.
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DISCUSSION 
 Although not ideal, unstandardized test administration is common in criminal forensic 

contexts. Given its potential to influence forensic evaluations and subsequent legal outcomes, it 

is critical to study how handcuffing may impact state anxiety and personality assessment 

responding. The current study sought to address this gap in the literature with a novel approach 

by collecting subjective state anxiety and self-report personality traits.  

 It was hypothesized that those who were restrained at any point in the study would report 

higher state anxiety than their unrestrained counterparts. Over half (63.7%) of the participants in 

the full sample endorsed three items or less on the PANAS NA scale (10 items). Results 

indicated that those who were restrained did not self-report significantly higher state anxiety, and 

the effect size for this comparison was rather small. Of note, this sample’s PANAS NA scores 

were markedly low when compared to the normative undergraduate sample (Watson et el., 

1998). It is possible that if the PANAS was administered after the PAI, particularly in the 

restrained conditions, there would have been more negative affect emotions to report on (e.g., 

irritable, distressed, jittery, etc.) due to extended time passed in restraints.  

It was also hypothesized that participants who were restrained at any point in the study 

would have significantly higher validity scale (ICN, INF, NIM) scores when compared to 

participants who were unrestrained. Findings suggested that those in the restrained group did not 

endorse significantly more inconsistent, infrequent, or negative impression management items 

than those in the unrestrained group. In the current study, 21% of all profiles had elevated (>70T) 

ICN scales, and 62% of these were in the restrained condition. In addition, 14.4% of all profiles 
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had elevated (>70T) INF scales, 72% of which were in the restrained condition. It is possible that 

sample size influenced results and greater power would result in significant findings. Inspection 

of “incomplete” (missing more than one data point on PANAS NA subscale, or more than one 

item on a PAI scale of interest) protocols indicated over half (67%) of the protocols removed 

were in the restrained condition. It is important to note that the restrained condition included two 

original conditions and had roughly two times the number of participants than the unrestrained 

condition. Therefore, the breakdown (67% in two conditions collapsed, 33% in a third condition) 

for elevated scales and protocols removed is not particularly surprising.  

Lastly, it was hypothesized that those who were restrained at any point in the study would 

endorse more items on the clinical scales of interest (ANX, STR, MAN-I) compared to the 

unrestrained group. The current study failed to reject the null hypothesis, in that there were no 

significant differences between those who were restrained and unrestrained on any hypothesized 

outcomes. In general, the prevalence of elevated ANX, STR, and MAN-I scales were evenly 

distributed across conditions. A small effect size was found for each of the clinical scale 

comparisons, indicating that these differences were not meaningful.  

In summary, results from this study suggest that there is not a strong influence of 

handcuffs on state anxiety and personality assessment responding and that, while restraints may 

be unpleasant, they may not necessarily invalidate test findings. However, limited statistical 

power due to modest sample size (N = 76) may have played a role in limiting the significance of 

some of the statistical comparisons conducted. Therefore, this study could not provide enough 

evidence to offer assurance either way.  
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PRACTICE IMPLICATIONS 

Artificial elevation on validity scales can lead to misinterpretation of the examinee’s 

effort and impression management and such elevations may misinform clinicians and legal 

decision-makers. It is recommended that practitioners proceed with caution when interpreting 

results from tests administered to cuffed examinees. Approaching small and small effect sizes 

were present for all comparisons, indicating that differences may be present, but not necessarily 

meaningful. Importantly, low power across all comparisons might have limited statistical 

significance and therefore the study did not discern the influence of restraints on validity scale 

elevations.  

When clinicians are presented with an examinee in handcuffs, it is recommended that 

they take measures to have them removed, within reason and with safety in mind, for the sake of 

standardized test administration. Although there were no significant differences between 

restrained and unrestrained groups in this study, there were some indications that handcuffs may 

have caused significant discomfort. For example, one participant withdrew from the study once 

informed they had been randomized to the cuffed group. Participants in the current study had the 

autonomy to withdraw when they did not feel comfortable, however, many forensic examinees 

will not have this opportunity. If removing handcuffs is not possible, clinicians should interpret 

assessment findings with caution and note in the report if tests were administered outside of 

standardized protocol.   

LIMITATIONS 

 The current study has a number of limitations. Findings should be interpreted in the 

context of the demographics of the sample. With this undergraduate psychology student 

volunteer population, there was little variation in sex, age, race, or ethnicity. For example, over 
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half of the participants in the current study identified as White and were on average 18 years old. 

This demographic makeup does not emulate those of incarcerated populations (Federal Bureau of 

Prisons, 2019). In addition, we only queried participants’ race, not ethnicity. A second limitation 

is examinees’ familiarity with incarceration and handcuffs. A person who has been incarcerated 

may be more accustomed to restraints than a participant who has never been cuffed before, and 

therefore not experience heightened state anxiety in true forensic settings. To accommodate this 

limitation, future researchers may duplicate this study in an incarcerated population to assess for 

differences, and of course, with adequate sample size.  

For the current study, it is important to interpret the findings in the context of the 

environment. The study took place in a less stressful environment (i.e., a psychology lab) and the 

stakes were not nearly as high as they typically are for forensic examinees. Participants were 

informed they could withdraw from the study at any point and might have felt less anxious 

because of this. In addition, this study lasted, on average, 45 minutes and consisted of two 

assessments which is less time than typical comprehensive assessments in forensic contexts.   

Regarding the strength of the manipulation, it is possible the current manipulation (i.e., 

undergraduate research assistant leaving the room for three minutes) was not strong enough to 

emulate the transportation process in a forensic setting. To increase ecological validity, future 

studies should seek to increase ecological validity by modifying the manipulation (e.g., walk 

restrained participants down the hall to the experiment room).  

Lastly, due to COVID-19 precautions, recruitment was halted, and the study did not 

garner adequate power, which required a simplification of the original design and analytic plan. 

The current study provided insight into how those in restraints responded on personality and state 

anxiety measures compared to their unrestrained counterparts. However, given lack of power, the 
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author could not discern whether restraints had a meaningful impact on state anxiety and/or PAI 

responding. Further data collection and analyses may render larger effect sizes.  

FUTURE DIRECTIONS 

While the current study did not provide strong evidence against the use of restraints 

during test administration, it also failed to provide evidence suggesting that the practice is 

acceptable. Future research should examine various other unstandardized events that often occur 

in forensic settings (e.g., loud noises, interruptions, etc.) and their effect on test results. In 

addition, future research should assess whether the PAI maintains convergent validity with 

another validated measure of trait anxiety (e.g., Beck Anxiety Inventory) when participants 

experience elevated state anxiety in high stakes situations.  
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CONCLUSION 

  To summarize, the purpose of this study was to determine the influence of restraints on 

state anxiety and personality assessment responding. Findings of the current study indicated 

handcuffing procedures do not significantly influence self-reported state anxiety or personality 

assessment responding, but it should be underscored that the study was also underpowered. 

While small and approaching small effect sizes indicated a difference between scores, these 

differences may not be meaningful. The current study did not provide strong evidence against 

the use of restraints during test administration and therefore this form of unstandardized 

administration should be considered and noted when interpreting profile validity.  
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APPENDIX A 
Recruitment Statement 

 
You are invited to participate in a research study on completing measures in a 
potentially challenging context. You will complete a few assessments and be asked some 
questions about yourself.   
  
There is a 66.66% chance that you will be randomly selected to wear handcuffs while completing 
these tasks. All research assistants have been trained by the University of Alabama Police 
Department on safe handcuffing procedures. You may end the study at any point for any 
reason.   
  
Participation is completely voluntary and will take place at 415 Gordon Palmer Hall. It will 
take around 1 hour to complete and you will receive 2 research credits for participating.   
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APPENDIX B 
Demographic questionnaire 

  
  

1. Your age: ___________  
  

2. Your gender: ___________  
  

3. Your race/s: ___________  
  

4. What is your academic class (credit) standing at UA?  
o Freshman  
o Sophomore  
o Junior  
o Senior  
o Other: ____________  
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APPENDIX C 

Personality Assessment Inventory 
[REDACTED FOR PURPOSES OF TEST SECURITY AND INTEGRITY] 
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APPENDIX D 
Positive and Negative Affect Schedule 
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APPENDIX E 
Informed Consent 
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APPENDIX F 

Debriefing  
 

Thank you for participating in this study. The actual purpose of this study was to determine the 
effect of handcuffs on anxiety and performance on the Personality Assessment Inventory. 
Participants were randomized to a handcuffed condition and asked to complete the self-report 
tasks.   
 
Sometimes in research it is necessary to not tell people about the true purpose of the study or 
study procedures at the beginning because this may affect how they respond to the questions 
asked and the tasks involved. This would change the results in a way that may make them 
invalid. Sometimes the best way to prevent this is to not give all the details about the purpose of 
the study until after participants finish with the survey.  
 
Your participation in this research is very important. However, we realize that finding out that 
we were not up front with you regarding the purpose of the study may affect your satisfaction 
with your participation. Therefore, you are free to withdraw your data from the study if you 
wish. If you have questions, concerns, or complaints about the study, please contact Ashley Peck 
at atpeck@crimson.ua.edu or (205) 434-1177. Additionally, you may contact Lauren Kois at 
lekois@ua.edu or (205)-434-1177. If you have questions, concerns, or complaints about your 
rights as a person in a research study, call Ms. Tanta Myles, the Research Compliance Officer of 
the University, at (205) 348-8461 or toll free at 1 (877) 820-3066. You may also ask questions, 
make suggestions, or file complaints and concerns through the IRB Outreach website at 
http://ovpred.ua.edu/researchcompliance/prco/ or email the Research Compliance Office at 
rscompliance@research.ua.edu . 
 
Even if you choose to withdraw your data, you will still receive 2 SONA credits.  
 
If you wish to withdraw your data, please select “Withdraw and destroy my study data” 
 
 •Withdraw and destroy my study data 
 •Keep my data 
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APPENDIX G 
Inter-Rater Reliability  

 
Nominal Variables Coding Agreement  

Demographic  Kappa (k) 
Sex 0.92 
Race 0.94 
Academic Class Standing  0.98 
Condition  0.98 
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APPENDIX H 
Inter-Rater Reliability  

 
Intraclass Correlation Coefficient Coding Agreement  

Item Cronbach's Alpha  
PANAS  

Distressed  1.00 
Excited 1.00 
Upset 1.00 
Strong 1.00 
Guilty  1.00 
Scared 1.00 
Hostile 1.00 
Enthusiastic  0.99 
Proud 0.99 
Irritable 1.00 
Alert 0.99 
Ashamed  1.00 
Inspired  1.00 
Nervous  1.00 
Determined  0.99 
Attentive  1.00 
Jittery  1.00 
Active  1.00 
Afraid  1.00 

PAI  
Q9 0.97 
Q13 1.00 
Q22 1.00 
Q25 0.99 
Q33 1.00 
Q36 1.00 
Q40 1.00 
Q49 1.00 
Q53 1.00 
Q60 1.00 
Q65 1.00 
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Q73 1.00 
Q75 1.00 
Q80 0.97 
Q84 1.00 
Q89 0.98 
Q100 1.00 
Q102 1.00 
Q103 1.00 
Q105 1.00 
Q113 1.00 
Q115 1.00 
Q116 1.00 
Q120 0.88 
Q124 1.00 
Q129 1.00 
Q140 1.00 
Q142 1.00 
Q145 1.00 
Q153 1.00 
Q156 1.00 
Q160 1.00 
Q164 1.00 
Q169 1.00 
Q185 1.00 
Q190 0.88 
Q193 1.00 
Q196 1.00 
Q200 1.00 
Q204 1.00 
Q209 1.00 
Q225 1.00 
Q223 0.99 
Q236 1.00 
Q240 0.96 
Q244 1.00 
Q246 1.00 
Q249 1.00 
Q265 1.00 
Q270 1.00 
Q273 1.00 
Q276 1.00 
Q280 1.00 
Q284 1.00 
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Q289 0.86 
Q301 1.00 
Q305 1.00 
Q313 1.00 
Q316 0.99 
Q320 1.00 
Q321 1.00 
Q322 0.98 
Q323 0.99 
Q324 1.00 
Q235 0.94 
Q326 1.00 
Q327 0.98 
Q328 1.00 
Q329 1.00 
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APPENDIX I 

Reliability  
 

Coefficients Across Scales  
Scale a 

PANAS NA 0.71 
ICN 0.73 
INF  0.16 
NIM 0.54 
ANX 0.89 
STR 0.62 
MAN-I 0.84 

Note. The PAI’s INF items are not intended to measure one construct, rather, they are used to 
calculate inconsistent responding. Thus, this scale’s internal consistency is low, as would be 
expected.  
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APPENDIX J 
IRB Approval Documents with Redacted Signatures  
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