
Screening for Atypical Suicide Risk with Person Fit Statistics 
Among People Presenting to Alcohol and Other Drug Treatment

Kendon J. Conrad, Ph.D.,
Professor of Health Policy and Administration, University of Illinois at Chicago, School of Public 
Health (M/C 923), 1603 West Taylor Street, Chicago, IL 60612-4310

Nikolaus Bezruczko, Ph.D.,
Measurement and Evaluation Consulting, Chicago, IL

Ya-Fen Chan, Ph.D.,
Research Scientist, Chestnut Health Systems, 448 Wylie Drive, Normal, IL 61761, USA

Barth Riley, Ph.D.,
Research Scientist, Chestnut Health Systems, 448 Wylie Drive, Normal, IL 61761, USA

Guy Diamond, Ph.D., and
Associate Professor, University of Pennsylvania School of Medicine, Director, Center for Family 
Intervention Science, Children’s Hospital of Philadelphia, 34th and Civic Center Bl., Philadelphia, 
PA 19104

Michael L. Dennis, Ph.D.
Senior Research Psychologist and GAIN Coordinating Center Director, Chestnut Health Systems, 
448 Wylie Drive, Normal, IL 61761, USA

Abstract

Symptoms of internalizing disorders (depression, anxiety, somatic, trauma) are the major risk 

factors for suicide. Atypical suicide risk is characterized by people with few or no symptoms of 

internalizing disorders.

Objective—In persons screened at intake to alcohol or other drug (AOD) treatment, this research 

examined whether person fit statistics would support an atypical subtype at high risk for suicide 

that did not present with typical depression and other internalizing disorders.

Methods—Symptom profiles of the prototypical, typical, and atypical persons, as defined using 

fit statistics, were tested on 7,408 persons entering AOD treatment using the Global Appraisal of 

Individual Needs (GAIN; Dennis, 2003).

Results—Of those with suicide symptoms, the findings were as expected with the atypical group 

being higher on suicide and lower on symptoms of internalizing disorders. In addition, the atypical 

group was similar or lower on substance problems, symptoms of externalizing disorders, and 

crime and violence.
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Conclusions—Person fit statistics were useful in identifying persons with atypical suicide 

profiles and in enlightening aspects of existing theory concerning atypical suicidal ideation.
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1. Introduction

In screening for suicide, depression is regarded as the major risk factor (Joiner et al., 2005; 

Marttunen et al., 1991; Goldney and Pilowsky, 1981; Cohen-Sandler et al., 1982; Vandivort 

and Locke, 1979) but not sufficient to cause suicidal behavior (Apter et al., 1995). Substance 

abuse is a strong disinhibiting factor (Blumenthal, 1988; U.S. Public Health Service, 1999; 

Inskip et al., 1998; U.S. Public Health Service, 1999; Kendall, 1983). In adolescents with 

and without substance use disorders, higher levels of conduct disorder symptoms were 

associated with suicide, suicidal ideation and attempts (Brent et al., 1993; Shafii et al., 1988; 

Shafii et al., 1985; Apter et al., 1995).

Recent reviews (Bridge et al., 2006; Joiner, Jr. et al., 2005), however, describe a second 

category of risk for suicide without depression. Many have speculated that for this group 

suicide may be associated with dysregulated impulse control whereby there was little or no 

aforethought, planning or warning by way of psychiatric symptomatology (Brent, 1987; 

Brown et al., 1991; Cairns et al., 1988; Kost-Grant, 1983; O’Donnell et al., 1996; Simon, et 

al., 2001; Williams et al., 1980).

Marttunen, et al. (1998) found that suicide victims without a psychiatric disorder tended to 

come from less disturbed families, had shown less antisocial behavior, and had less 

frequently utilized health care and social services. Those without a psychiatric disorder more 

often communicated suicidal thoughts for the first time just before the suicide and had more 

discipline problems. Recent psychological autopsy studies found that suicidal 

communication was less frequently reported and that there was less treatment of psychiatric 

disorders in suicide victims than in controls (Portzky et al., 2005a,b; Portzky et al., 2008). 

Brent et al. (1993) concluded that even suicide victims without apparent psychiatric disorder 

still show some evidence of psychiatric risk factors compared with community controls.

1.1. Atypical Profile

Therefore, there is recognition of a subtype of suicide risk that is usually characterized by 

no/low depression, but the rest of the profile lacks empirical validation. Research designed 

to characterize this subgroup is sparse, sometimes contradictory, and not yet integrated into 

most theoretical work on the subject. Additionally, current screening methods are unable to 

conveniently make the distinction between typical persons with suicidal ideation (i.e., with 

depression) and atypical (i.e., without depression). The efficient identification of persons at 

risk for suicide with atypical profiles could broaden our screening criteria and increase the 

likelihood of identifying this at-risk group in a timely way (Frankenfield et al., 2000). 

Clarification of the symptom profiles for this atypical group may also provide empirical 

evidence to support or refute clinical reports and theory about this atypical subtype.

Conrad et al. Page 2

Drug Alcohol Depend. Author manuscript; available in PMC 2017 December 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



1.2. Suicide and Person Fit Statistics

Clearly, persons in the atypical profile would not fit the typical clinical pattern of persons 

whose suicide is associated with depression. Using the item response theory (IRT) 

psychometric technique of person fit statistics, it has been possible to interpret responses that 

do not fit expected patterns (Wright, 1979). In educational situations, person fit statistics 

have been used to reveal unusual patterns caused by: cheating, guessing, misscoring, 

boredom or inattention (Meijer, 2003).

Another potential application, which has been studied very little, is using IRT to identify 

persons with distinct, unexpected psychiatric response patterns. In this study, we used fit 

statistics to clarify atypical patterns in persons with suicidal ideation. The Internal Mental 

Distress Scale (IMDS) of the Global Appraisal of Individual Need (GAIN; Dennis et al., 

2003; Conrad et al., 2009c) was used to define atypicals since the IMDS contains the 

internalizing disorders involved in theorizing about atypical suicide.

1.2.1. The Concept of Person Fit—Item response theory expects endorsement of items 

of increasing severity to be associated with increased pathology. The single parameter IRT 

or Rasch model has been characterized as follows with a pattern of 1’s and 0’s along a line 

indicating a person’s level on the construct, e.g., psychological distress, where a “1” refers 

to endorsement, agreement, or being correct whereas “0” refers to lack of endorsement, 

disagreement, or being incorrect.

The line of 1’s above indicates items that are common or easy, i.e., low severity, for the 

person to endorse, while the line of 0’s indicates items that are rarer or harder to endorse, 

i.e., high severity, that do not apply to the person. The zone of uncertainty, where 0’s and 1’s 

are equally probable, indicates the person’s level on the construct.

For example, in the assessment of depression, an item such as “thought about committing 

suicide,” represented by the enlarged and bolded 1 below, is typically a high severity item 

that may be endorsed by people who have already endorsed preceding, less severe 

depression symptoms such as “feeling depressed,” “loss of interest,” and “being afraid to go 

to sleep.”

The profile above would be typical of a person with depression and other indicators of 

psychological distress leading up to endorsement of items indicating suicide risk. A person 

with this pattern would score high on the measure because it would have so many 1’s. Since 

this conforms to expectations, the fit statistic value would be around 1.0

Conversely, a misfitting response pattern, such as that in the profile below, would be one 

where a person did not endorse less severe symptoms such as depression, loss of interest, 

and changes in sleep (indicated by zeroes at the less severe end), but did, unexpectedly, 
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endorse high severity symptoms such as “thought about committing suicide,” (again, the 

bolded 1) and other suicidal ideation (the other items at the more severe end).

Therefore, the atypical pattern above is interpreted as a person at high risk for suicide, but 

who does not fit the profile expected both by theory and by the Rasch model. This pattern 

would be flagged as highly unexpected or misfitting with a fit statistic above 1.33 (Wilson, 

2005). A person with this pattern would score low with only two items endorsed, like 

someone with mild depression, on the overall measure even though they endorsed two high 

severity suicide items.

The most typical or “prototypical” persons would fit the model “too well” or have an 

unexpectedly perfect pattern with consecutive 1’s followed by consecutive 0’s. Since many 

of these will occur by chance in large samples, we regarded them as useful clinical models 

rather than as “fitting-too-well.”

1.2.2. Using Fit Statistics to Understand Psychiatric Behavior—As Meijer noted, 

“few studies illustrate systematically the use of these person fit statistics as a diagnostic 

tool” (p. 73, Meijer, 2003). Some research has used this strategy to examine construct 

applicability (Baumeister & Tice, 1988; Tellegen, 1988), personality trait structures (Reise 

& Waller, 1993), aberrant scores on MMPI scales (Birenbaum, 1986), “faking” on a 

personality test (Zickar & Drasgow, 1996), response distortion on personality scales during 

employee selection (Zickar & Robie, 1999), relationships between test-taking motivation 

and conscientiousness (Schmitt et al., 1999). A notable recent psychological example 

involved self-perception in a sample of 611 children. Combined information from person-fit 

indexes and from observation, interviews, and self-concept theory showed that similar score 

profiles may have different interpretations depending on the patterns (Meijer et al., 2008).

1.2.3. Statistics—Researchers have proposed several classes of person fit statistics to 

assess conformability of person responses to model assumptions (Meijer & Sijtsma, 2001; 

Levine & Rubin, 1979; Hulin et al., 1983; Reise & Flannery, 1996; Meijer, 2003) using 2 or 

3 parameter IRT models. A residual-based approach developed in the Rasch model examines 

differences between responses and model expectations. A review showed that “sound person 

fit methods have been derived for the Rasch model . . . . “ (Meijer & Sijtsma, 2001, p. 129; 

Junker, 2001). We were most interested in the outlying or atypical persons. Therefore, the 

outfit statistics, i.e., the mean square (MNSQ) standardized response residuals with an 

expected value of 1.0, were used for persons since they are outlier sensitive (Wright and 

Stone, 1979; Wright and Masters, 1982).

2. Methods

2.1. Data Source

Data on 7,408 adolescents and adults (1,193 persons with suicidal ideation) were pooled 

from 77 substance abuse treatment studies. All data were collected during intake/screening 

using the GAIN (described below) as part of clinical practice or specific research studies 
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under their respective voluntary consent procedures with identifiers subsequently encrypted 

before making the data available for analysis under the supervision of Chestnut’s 

Institutional Review Boards.

2.2. Participant Characteristics

Participants were screened at entry to alcohol or other drug (AOD) treatment with 67% 

male, 45% white, and 73% under age 18 (mean=19.9, s.d.=8.9). In the past year, 86% had 

substance disorders (e.g., abuse, dependence), 51% had internalizing disorders (e.g., 

somatic, depression, anxiety, trauma, suicide), 59% had externalizing disorders (ADHD, 

conduct disorders), and 59% had problems with crime or violence. Approximately 42% 

were entering residential treatment and 66% were involved in the criminal justice system. 

Table 1 gives the demographics by whether they self reported any suicidal ideation with 

every difference being significant at p<.001.

2.3. Measures

The GAIN is a comprehensive, biospychosocial, client self-report via interview (Dennis et 

al., 2003) with eight main sections (background, substance use, physical health, risk 

behaviors, mental health, environment, legal, and vocational). We examined 123 past-year 

yes/no questions from the GAIN’s General Individual Severity Scale (GISS), which has an 

alpha of .97 in both adolescents and adults. Confirmatory factor analysis shows (CFI=.92 

and RMSEA=.06) that in addition to the second order factor or total score represented by 

GISS, responses can be represented by four main dimensions of variation: internalizing 

disorder symptoms, substance disorder symptoms, externalizing disorder symptoms, and 

crime/violence problems (Dennis et al., 2006).

2.3.1. Measures Used to Define Prototypical, Typical, and Atypical—The Internal 

Mental Distress Scale (IMDS) consists of 43 past year yes/no questions (alpha=.94) related 

to internalizing disorders (Conrad et al., 2009c). The IMDS subscales are (with number of 

questions and Cronbach’s alphas): Homicidal/Suicidal Thoughts (5 questions, .83), 

Depressive Symptoms (9 questions, .77), Anxiety/Fear Symptoms (12 questions, .77), 

Traumatic Stress (13 questions, .92), Somatic Symptoms (4 questions, .69). The suicide 

items, i.e., a homicide question was dropped, that are the focus of this paper are listed below 

in the order found in the GAIN:

• Thought about ending your life or committing suicide?

• Had a plan to commit suicide?

• Gotten a gun, pills or other things to carry out your plan?

• Attempted to commit suicide?

We note that, if a subject said no to the item, “thought,” the other three suicide items were 

not asked. This was because, in prior studies of the GAIN, less than 1% of persons endorsed 

the more severe suicide items without endorsing “suicidal thoughts” (Dennis et al., 2007).

2.3.2. Other GISS Measures Used in Validation—The Substance Problem Scale 

(SPS) consists of 16 past year yes/no questions (alpha=.90) related to any alcohol or drug 
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use disorders, including abuse, dependence, substance induced health and psychiatric 

problems (Chan et al., 2008; Conrad et al., 2009b), based on DSM-IV-TR (American 

Psychological Association, 2000).

The Behavioral Complexity Scale (BCS) consists of 33 past year yes/no questions (alpha=.

91) related to externalizing disorders (Chan et al., 2008; Conrad et al., 2009d), including 

attention deficit, hyperactivity, impulsivity, and conduct disorder. Some items are typical of 

rash, spontaneous impulsiveness (Dawe and Loxton, 2004; Barrett and Patton, 1983).

The Crime and Violence Scale (CVS; alpha=.90) consists of 12 past year yes/no questions 

(Conrad et al., 2009a) related to increasingly violent strategies used for resolving 

interpersonal conflict (Strauss, 1990) in the past year and 19 drug related, property or 

interpersonal/violent crimes from the Federal Bureau of Investigation (1993).

2.4. Hypotheses

The objective of this study was to determine whether person fit statistics could be used to 

identify people with suicidal ideation with atypical symptom patterns vs. typical and 

prototypical patterns. Theoretical and Rasch model expectations defined “atypical” as 

persons that endorsed symptoms of suicidal ideation but did not endorse the less severe 

symptoms leading up to these using the Internal Mental Distress Scales. “Typical” were 

those persons with suicidal ideation that had symptoms of suicidal ideation and many 

symptoms leading up to these. “Prototypical” were those persons with suicidal ideation that 

had most or all of the symptoms leading up to suicidal ideation.

Specifically, the study addressed the following pattern of hypotheses: In persons with 

suicidal ideation, do the three response profiles identified using person fit statistics (atypical 

vs. typical vs. prototypical) evidence the hypothesized pattern of symptom levels presented 

in Table 2? We summarize the hypotheses in Table 2 as follows:

1. On the Suicide scale all three groups would score similarly, i.e., having high 

levels of suicide.

2. On Internalizing Disorders (IMDS) of Depression, Anxiety, Somatic, and 

Trauma, the three groups would be gradated with prototypical having highest 

levels, followed by typical, and atypical.

3. On the Substance Problem Scale (SPS), Behavior Complexity Scale (BCS) and 

Crime and Violence Scale (CVS), the three groups would score similarly. This 

was a test of the null hypothesis, i.e., no differences among groups, since the 

theory and evidence did not provide directional hypotheses.

Subsequent to the person fit analysis, logistic regression analyses were performed as a test of 

the sensitivity of the results to other factors such as age and gender.

2.5. Data Collection

All interviews were conducted by interviewers with 3 to 4 days of training followed by 

rigorous field-based certification procedures and ongoing supervision.
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2.6. Analyses

2.6.1. Rasch Dichotomous Model—All GISS scales were analyzed with a Rasch 

dichotomous model (Rasch, 1960; Wright & Stone, 1979) with WINSTEPS statistical 

software (Linacre, 2007). The model estimates the probability that a respondent will choose 

a particular response category for an item as:

where Pni is the probability of respondent n endorsing item i, Pni+1 is the probability of 

respondent n not endorsing item i, Bn is the person measure of respondent n, Di is the 

difficulty of item i.

The Rasch MNSQ outfit statistic was used to quantify the degree to which a person’s 

response pattern was “atypical” given their overall score. Participants were then grouped 

into three levels called “outfit groups” using Wilson’s rule of thumb (Wilson, 2005): 

Atypical (outfit MNSQ above 1.33), typical (outfit from .75 to 1.33), and prototypical (outfit 

below .75). While our interest was primarily in the atypical group, we distinguished between 

the typical and prototypical subgroups to see if differences would be observed at one level 

but not at the other.

2.6.2. Power and Clinical Significance—Again, since the sample size was very large, 

even small group effects would be shown to be statistically significant. Therefore, to be 

conservative, we required clinical significance as well using the rule of thumb of half a 

standard deviation in analyses without statistical adjustments as a significant effect size in 

examining group differences (Norman et al., 2003).

2.6.3. Graphic, Descriptive and Regression Models—To provide perspective, the 

group with suicidal ideation was compared descriptively to the group with no suicidal 

ideation. Output was provided graphically whereby visual examination would reveal 

whether a difference of half a standard deviation were present. All items were anchored to 

the same measurement scale with the calibrations derived from the full analysis of the 123 

GISS items. Since all items and subscales were calibrated on the same overarching scale, 

they could be compared to each other. For the principal analyses designed to explain 

atypical-typical-prototypical response patterns, only subjects that endorsed at least one 

suicide item were included. Descriptive statistics were provided in Table 3 to obtain more 

detail about the nature of the three outfit groups. In addition to the graphs, the bivariate 

relationships between each of the variables of interest and outfit group status were examined 

through a series of logistic regressions to provide statistics and significance (model 1 in 

Table 4).

The variables, suicide, depression, anxiety, trauma, somatic, substance problems, behavioral 

complexity, crime/violence, gender, race, age, history of victimization, past year mental 

health treatment received, past year substance abuse treatment received, were subsequently 

entered into a full multivariate, binomial logistic regression analysis (model 2, in Table 4), 
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i.e., atypical vs. typical, then atypical vs. prototypical. This tested whether controlling/

adjusting for factors, such as age and gender, would affect the results. As a sensitivity 

analysis, the suicide scale of the IMDS was dropped, and all of the previous variables were 

reentered (model 3 in Table 4) to examine whether, if we did not control statistically for the 

variation in suicidal ideation, the results would change.

3. Results

3.1. Rasch Analysis of GAIN Scales

IMDS item calibrations (n = 43) and person measures (n = 7,408) were estimated with a 

small proportion of missing data. Specifically, 98.6 percent answered at least 37 items. 

Results supported the theoretical construct with high person reliability (analogous to 

Cronbach’s alpha except that extreme scores were excluded) at .89, alpha=.94, and 

unidimensionality with no item fit statistics outside reasonable bounds. The person standard 

deviation was 1.58 logits. Therefore, the half standard deviation criterion for clinical 

significance was .8 logit. All GISS scales were found to be of good conformance to the 

model (Conrad et al., 2009a,b,c,d; Conrad et al., 2007; Riley et al., 2007).

3.2. Examples of Typical and Atypical Cases

To illustrate, we provide two cases below as in section 1.2.1. The four suicidal items are 

bolded both in numbers and words below:

ThoughtsCommittingSuicide, PlanToCommitSuicide, AttemptedSuicide, 
GotGunEtcToCarryOut: The Typical case endorsed most symptoms of depression, 

anxiety, somatic, and trauma leading up to endorsement of the suicide symptoms. In the 

Atypical case, the only items endorsed were three of the four suicidal items.

3.3. Full Sample on Suicide vs. No Suicide Items Endorsed

In Figure 1, we compared the group of persons that endorsed at least one suicide item 

(n=1,193) with the group endorsing no suicide items (n=6,165). The total IMDS, on the left, 

is followed by its five subscales, followed by other GISS scales as potential alternative 

explanations for suicidality. The suicide risk group was significantly higher on the total 

IMDS as well as each of the IMDS subscales related to depression, somatic, anxiety, and 

trauma. Additionally, the suicide group was higher on substance problems and behavioral 

complexity which assessed externalizing disorders including inattentive, hyperactivity and 

impulsiveness, and conduct disorders. It was not higher on crime and violence where it was 

about equal to the no suicide group. As was expected, persons with suicidal ideation tended 

to be equal or significantly higher on all types of symptomatology.
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3.4. Suicide Subset

Next we tested the study hypotheses (Table 2) on the same variables for only those persons 

that endorsed at least one of the four suicide items, n=1,193. Figure 2 displays the outfit 

mean square values for persons with suicidal ideation whereby the atypical group (n=471, 

just under 40%) was defined as those above the 1.33 cutoff indicating high outfit mean 

square. In Figure 3, this atypical group was significantly higher than the other groups on 

suicide symptoms endorsed and significantly lower than the typical and prototypical groups 

on the total IMDS and the depression, somatic, anxiety, and trauma subscales. The atypical 

group was lower than the prototypical group on the Substance Problems Scale (SPS), but 

only in the unadjusted model that is presented in Figure 2 (Table 4, Model 1 contains 

corresponding confidence intervals and statistical significance for Figure 2). The direction 

on Substance Problems switched in the adjusted models, and all but one comparison was 

non-significant. The atypical group was lower than the prototypical group on Externalizing 

Disorders (BCS) in both unadjusted and adjusted models. Moreover there was no significant 

difference between the atypical and prototypical outfit groups on the Crime and Violence 

Scale.

3.5. Correlates of Outfit Groups

In Table 3, no variables had as strong relationships with outfit groups as the individual 

suicide and depression symptoms. Therefore, the IMDS symptoms appeared be accounting 

for the typical vs. atypical distinction. The examination of the individual symptoms of 

suicide and depression reinforced the finding that the atypical profile was endorsing more 

serious suicide symptoms than the typical and prototypical. The symptom, “Had a plan to 

commit suicide,” was endorsed by 69% of the atypical group, 28% of the typical group, and 

24% of the prototypical group. “Attempted suicide” was endorsed by 62% of the atypical 

group, 26% of the typical group, and 20% of the prototypical group.

3.6. Regression Analyses

Table 4 presents the results of three logistic regression models in pairwise comparison of the 

three outfit groups: atypical vs. typical, and atypical vs. prototypical. In all, the typical and 

the prototypical groups were set to 1 as the reference group in comparison to atypical. To be 

significant the confidence interval (in parentheses) does not include 1.0. Above 1.0 indicates 

atypical is higher; below 1.0 means atypical is lower. Model 1 is the bivariate, unadjusted 

regression of the outfit groups on all variables (same as Figure 2). Most of these bivariate 

significant differences became non-significant in the Model 2 multivariate, i.e., adjusted, 

analyses.

In Model 2, where all variables were entered to test whether each had an independent effect 

while controlling for the others, the atypical group was clearly more suicidal than the other 

two groups. The atypical group was also less depressed and had fewer somatic complaints, 

and there was the suggestion that the atypical group was actually lower on Externalizing 

Disorders (BCS) but not on Crime and Violence. The atypical group was also higher in 

Substance Problems, a reversal from Model 1, but this did not hold up in Model 3. Age 

became non-significant when controlling for other factors. Again, it was lower depression 
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and somatic complaints that explained the atypical. Externalizing Disorders were lower for 

atypicals vs. prototypicals and Crime and Violence was still about equal.

In Model 3, as a sensitivity analysis, suicide was dropped from the analysis and the 

significant predictors were depression and somatic where the atypical group was still 

significantly lower. Model 3 also indicated weak significance for history of victimization 

and gender. However, the suggestion that past year mental health treatment was higher for 

the atypical group echoes the finding in Model 1 and may merit further investigation. 

Variables such as age and gender were not significant when controlling for the psychological 

characteristics.

4. Discussion

In the full sample, persons that endorsed at least one suicide symptom corresponded with the 

literature suggesting that on average those with suicidal ideation tend to have greater 

psychiatric pathology than those without suicidal ideation. We then subset to those with any 

suicidal ideation to test hypotheses H1, H2, and H3. Contrary to our expectations in H1 that 

all three groups would be similar on the suicide subscale, the atypical group was 

significantly “higher” than the typical or prototypical group (2.8 vs. 1.3 vs. 1.0 logits).

Consistent with our expectations in H2, the atypical group was significantly lower than the 

typical or prototypical groups on the Depression scale. The pattern was the same in the 

univariate and multivariate (adjusted) models. Though slightly less marked, this pattern also 

held for the IMDS overall and its subscales (i.e., anxiety, trauma, somatic) in a univariate 

model. In a multivariate model, however, the results were no longer statistically significant 

for anxiety and trauma.

It is worth noting that this atypical group actually represented 40% of persons with at least 

one suicide symptom. While this percentage is partly a function of the MNSQ criterion of 

1.33 used to define the group (the higher the criterion, the smaller the group would be), this 

pattern of symptoms and the prevalence of non-depressed people with suicide symptoms 

was roughly consistent with prior reports (Brent et al., 1993) and anecdotes from clinical 

experience. It should also be noted that even though the atypical group was lowest of the 

three suicidal ideation groups on internalizing disorders, the atypicals were still higher 

(Figure 3) than those who did not endorse any suicide symptoms (Figure 1).

As expected for H3, the three groups were similar on substance problems. The analysis 

failed to reject the null hypothesis that the atypical group would be similar to the typical 

group in Externalizing Disorders and in Crime and Violence. There was some evidence that 

the atypical group was lower than only the prototypical group in Externalizing Disorders in 

clinical significance as well as in both adjusted regression models. There was also some 

evidence that the atypical group was lower on Crime and Violence in one of the regression 

models (Model 2).
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4.1. Strengths and Limitations

This was a large sample study so the findings were not likely due to chance variation. The 

Rasch model provided fit statistics suited to the task of identifying atypical respondents. 

Additionally, the GAIN scales were well grounded in DSM symptoms and psychiatric 

theory.

It should be noted that over half the sample was involved in the justice system, and all were 

presenting to a substance abuse treatment program for screening. While this is a large and 

important group, the limits of generalizability for these findings should be noted. Finally, we 

recognize that the risk factors for suicide are multiple and convergent. Many other important 

risk factors were not explored that could shed light on this atypical group (e.g., a recent 

personal crisis, personality disorder, family discord, access to a gun, etc.).

We found the atypical to be substantially higher on suicidal ideation including plans and 

reported attempts. This was a large proportion of misfitting persons that corresponded with a 

meaningful clinical syndrome. Even if these atypicals were due to transient suicidal ideation, 

this is still dangerous and important to detect.

Conclusions

Using a large sample, results supported the expectation that the atypical profile with suicidal 

ideation was indeed present and associated with relatively low depression. Persons with the 

atypical profile also tended to endorse more serious suicide symptoms than the typical and 

prototypical who endorsed any suicidal ideation. Additionally, the atypical profile was not 

higher on externalizing disorders such as inattentiveness, impulsivity, and conduct disorders 

or with substance problems or crimes and violence. Therefore, person fit statistics 

successfully identified persons who conform to the prevailing diagnostic pattern for atypical 

suicide. Perhaps most significant clinically is that the use of person fit statistics with the 

GAIN may be able to rapidly red-flag persons at high risk for suicide who are less likely to 

be identified using the usual screening methods alone (e.g., having a high score on the 

IMDS). It also does more than just screening for suicide risk separately because most 

common approaches to treating suicide risk assume the person has depression. The use of 

person fit statistics identifies a subgroup with atypical presentations that do not include 

depression and for whom depression treatments are probably inappropriate. Therefore, 

differentiating atypicals may help to treat high-risk individuals more rapidly and 

appropriately. Future research should further explore the predictive validity of person fit 

statistics in research on suicide as well as in other clinical applications.
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Figure 1. 
Comparison of Suicide Group vs. No Suicide Group on GISS Scales
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Figure 2. 
Outfit Mean Square Values for Persons with Suicidal Ideation; Atypicals Were Above 1.33 

Cutoff
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Figure 3. 
Comparison of Atypical, Typical and Prototypical Groups for Suicide Subset
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