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ABSTRACT 

The goal of the present study is to examine the construct validity of a self-report questionnaire�

the Interpersonal Needs Questionnaire�designed for use in research on the etiology of suicidal 

behavior, as well as in clinical settings as a component of risk assessments. The overarching aim 

of the current project was to develop a viable latent variable measurement model of the INQ: 

results from two EFA�s in a CFA framework and a single-group CFA using three undergraduate 

samples support the viability of a latent variable measurement model of the INQ with 14 

indicators of the construct of thwarted belongingness and eight indicators of the construct of 

perceived burdensomeness. These data are consistent with the assumption of the Interpersonal 

Theory of Suicide that thwarted belongingness and perceived burdensomeness are related, but 

distinct constructs.  Results also indicated that the measurement model developed using 

undergraduates is a viable model for both clinical outpatients and elder adults. Finally, strong 

evidence for convergent and discriminant validity was found for the thwarted belongingness 

latent variable, while results were equivocal for perceived burdensomeness latent variable. Data 

from the current project suggest that the INQ measures two constructs especially relevant for 

suicide prevention and thus may be a useful addition to risk assessment protocols. 
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INTRODUCTION 

 

 The possibility of a patient dying by suicide was the most frequently reported fear in a 

national sample of psychotherapists (Pope & Tabachnick, 1993). Working with suicidal patients 

not only often engenders fear, but also negative attitudes and feelings toward patients (Jobes & 

Maltsberger, 1995).  These fears and negative attitudes extend to the research domain as well: 

high suicide risk is a frequent exclusion criterion for clinical trials designed to test treatment 

efficacy (Reynolds, Lindenboim, Comtois, Murray, & Linehan, 2006)�including treatments for 

Major Depressive Disorder (e.g., Beasley et al., 1991). This latter finding is especially notable 

given that, according to the DSM-IV (i.e., currently, the most widely used psychiatric 

taxonomy), suicidal ideation and/or behavior is a symptom of Major Depressive Disorder 

(American Psychiatric Association, 2000).   

The fears and negative attitudes that lead to reluctance to treat suicidal patients may 

result�in part�from the inadequacy of current assessment tools to reliably predict suicidal 

behavior. Given the low base rate of deaths by suicide, it is unlikely (if not impossible) that any 

assessment tool will achieve the necessary balance of sensitivity and specificity to accurately 

predict suicide for individual cases. Although perfection in prediction may not be an attainable 

goal, improved precision in assessing individuals� degrees of risk is quite possible. One source of 

imprecision likely stems from the incompatibility between many suicide risk assessment 

frameworks (and assessment tools) and the following fact: the vast majority of individuals who 

think about suicide will not attempt suicide, and even fewer will die by suicide. This striking 

observation regarding the prevalence of suicidal behavior�that only a small subset of those who 

think about suicide go on to attempt, and even fewer will die by suicide�has been replicated 

worldwide and over time (World Health Organization, 1998). In concrete terms, consider that up 

to one-third of the U.S. general population reports some degree of suicidal ideation during their 

lives (Paykel, Myers, Lindenthal, & Tanner, 1974). For a given year�in this example, 2003�

this translates into 96,936,930 individuals. Yet only .01 percent of Americans die by suicide each 

year and the ratio of non-lethal to lethal attempts is approximately 25 to 1 (American Association 

of Suicidology, 2006). Thus for 2003, of the approximately 96,936,930 suicide ideators, 787,000 

made non-lethal attempts and 32,000 died by suicide. As these statistics illustrate, knowing that 

an individual is thinking about suicide does not provide enough information to determine that 
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individual�s degree of risk for non-lethal and lethal suicide attempts. Many theories of suicide, 

and accompanying assessment measures, are imprecise in prediction due to a miscalculation of 

conditional probabilities: given the presence of a symptom (e.g., suicidal ideation or 

hopelessness), the probability of suicide is incorrectly assumed to be high (i.e., most hopeless 

individuals will not die by suicide; Brown, Beck, Steer, & Grisham, 2000). Assessment 

instruments that explicitly address�and attempt to account for�this fact about suicide may 

improve the precision with which suicide can be predicted. 

The Interpersonal Theory of Suicide (Joiner, 2005; Joiner, Van Orden, Witte, & Rudd, 

2009) was developed to explain such facts and improve accuracy in the prediction of risk for 

suicide. Briefly, the theory posits that an individual will not engage in serious suicidal behavior 

(i.e., self-injury with the intent to die) unless he/she has both the desire and the capability to do 

so.  The theory further proposes that suicidal desire results from the simultaneous presence of 

two interpersonal constructs, thwarted belongingness and perceived burdensomeness. A thwarted 

sense of belonging results from an unmet need to belong (Baumeister & Leary, 1995), while a 

sense of perceived burdensomeness results from an unmet need to contribute to the welfare of 

others (Joiner, et al., 2002).  The theory also proposes that suicidal desire is not sufficient to 

result in death by suicide�individuals must also possess the capability to enact lethal self-injury.  

This capability can be acquired over time through exposure�and attendant habituation to�the 

fear and pain involved in self-injury. Thus, the theory posits three proximal causal factors that 

must be present in order for someone to both desire and be capable of suicide (see Figure 1). As 

each of these factors is relatively rare, and their conjunction even more so, the theory is 

consistent with the relative rarity of suicide itself and specifies when suicidal behavior will 

occur. 

The current study focuses on the suicidal desire component of the theory�specifically, 

the development of a self-report instrument designed to measure the constructs of thwarted 

belongingness and perceived burdensomeness. This instrument�the Interpersonal Needs 

Questionnaire (INQ)�was developed by the author for use by researchers in the investigation of 

the etiology of suicidal desire/behavior, as well as by clinicians as part of a risk assessment 

framework grounded in the theory (Joiner, Van Orden, Witte, & Rudd, 2009). The INQ includes 

a set of items to measure thwarted belongingness and another set of items to measure perceived 

burdensomeness. The current study describes the development of the INQ item pool as well as 
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procedures used to test the construct validity of scores derived from the INQ. Two forms of 

construct validity are emphasized: factorial validity (i.e., evidence for validity derived from the 

statistical technique of factor analysis) and convergent/discriminant validity (i.e., evidence that 

the measure correlates with presumably related constructs and does not correlate with unrelated 

constructs). As theory testing and construct validation of a measure are one and the same (cf., 

Cronbach & Meehl, 1955), a more in-depth delineation of the theory�s hypotheses (and derived 

predictions) relevant to both the factorial structure of the INQ, as well as the 

convergent/discriminant validity of its scores, is provided below. 

 

 

Figure 1. The Interpersonal Theory of Suicide. 

 

 

The Interpersonal Context of Suicidal Behavior 

As alluded to above, the interpersonal theory proposes that the question, �who wants to 

die by suicide?� is best answered by examining the interpersonal functioning of suicidal 

individuals. The theory proposes that when the need to belong�a need that is met through the 

presence of frequent, positive social interactions�is completely unmet (i.e., thwarted 

belongingness; Baumeister & Leary, 1995; Cacioppo & Patrick, 2008), a desire for death 

develops.  However, the empirical literature on suicide indicates that even among individuals 
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with few to no meaningful social connections, most will not die by suicide. The interpersonal 

theory proposes two explanations for this well-replicated finding: first, thwarted belongingness 

does not indicate that individuals necessarily have the capability to engage in suicidal behavior. 

Second, in order for a passive desire for death to intensify into an active desire to kill oneself, the 

theory proposes that thwarted belongingness must be accompanied by the belief that others 

would better off given one�s death. The interpersonal theory terms this belief perceived 

burdensomeness� the mental calculation, �my death is worth more to others than my life.� The 

interpersonal theory�s first hypothesis concerns these factors that cause desire for suicide. 

Hypothesis One states that the simultaneous presence of thwarted belongingness and perceived 

burdensomeness is a proximal and sufficient cause of suicidal desire. In other words, individuals 

who perceive that they are a burden on loved ones and at the same time that they do not belong 

to a valued group or relationship will experience suicidal desire. Below, a brief review of the 

literature on the interpersonal context of suicide relevant to the theory�s hypothesis is provided. 

Social isolation is arguably the strongest and most reliable predictor of suicidal ideation, 

attempts, and lethal suicidal behavior across the lifespan (Joiner & Van Orden, 2008; Trout, 

1980). The Interpersonal Theory proposes that thwarted belongingness is the psychological 

consequence of complete social isolation. Empirical studies have demonstrated that social 

isolation is a pernicious risk factor for lethal suicidal behavior among youth (Hawton, Fagg, & 

Simkin, 1996) and adults (Appleby, Cooper, Amos, & Faragher, 1999), including the elderly 

(Conwell, 1997). Social isolation also elevates risk for non-lethal attempts (Darke, et al., 2007; 

Hall-Lande, Eisenberg, Christenson, & Neumark-Sztainer, 2007), and suicidal ideation (Bearman 

& Moody, 2004; Dutra, Callahan, Forman, Mendelsohn, & Herman, 2008; Haw & Hawton, 

2008; Skodlar, Tomori, & Parnas, 2008). 

Indices of various facets of social isolation have also been implicated in suicidal 

behavior. First, the affective state central to the construct of social isolation�loneliness�

predicts suicidal ideation and behavior among samples varying in age, nationality, and clinical 

severity (Bonner & Rich, 1987; Butterworth, Fairweather, Anstey, & Windsor, 2006; D'Augelli, 

Grossman, Hershberger, & O'Connell, 2001; Koivumaa-Honkanen, et al., 2001; Roberts, 

Roberts, & Chen, 1998; Rudatsikira, Muula, Siziya, & Twa-Twa, 2007; Stravynski & Boyer, 

2001; Waern, Rubenowitz, & Wilhelmson, 2003). Second, the number of supportive individuals 

in a person�s life is related to suicide risk, with marriage, children, and greater number of 
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friends/family decreasing risk for suicidal behavior (Duberstein, et al., 2004; Hoyer & Lund, 

1993; Kposowa, 2000; Miller, 1978; Qin & Nordentoft, 2005; Stack, 2000; Turvey, et al., 2002; 

Wingate, et al., 2005), and living alone and having few social supports elevating risk (Bartels, et 

al., 2002; Conner, Duberstein, & Conwell, 1999; De Leo, et al., 2001; Gove & Hughes, 1980; 

Nickel, et al., 2006; Vanderhorst & McLaren, 2005). Finally, poor relationship quality�in the 

form of family, marital, and peer conflict�is a robust precipitant of suicidal behavior across the 

lifespan (Beautrais, 2002; Brent, et al., 1994; Dervic, Brent, & Oquendo, 2008; Gould, Fisher, 

Parides, Flory, & Shaffer, 1996; Hershberger, Pilkington, & D'Augelli, 1997; Kaltiala-Heino, 

Rimpela, Marttunen, Rimpela, & Rantanen, 1999; Rubenowitz, Waern, Wilhelmson, & 

Allebeck, 2001). 

Research on the interpersonal context of suicide also provides support for the role of 

perceived burdensomeness in the development of suicidal desire. Japan is a nation with one of 

the highest suicide rates (World Health Organization, 2005, 2006). Japanese culture emphasizes 

interpersonal harmony and self-sacrifice (Young, 2002) and although in most instances, self-

sacrifice is not taken to the extreme of suicidal behavior, suicide is viewed as part of the 

continuum of self-sacrifice.  Likely dating back to the samurai tradition of seppuku (i.e., 

ritualistic suicide that occurred when a samurai was unable to fulfill his duties; Young, 2002), 

suicide in Japan can be viewed as honorable (Fusé, 1980), especially when an individual dies by 

suicide in order to demonstrate responsibility for past behaviors (Lifton, Reich, & Shuichi, 

1979). This example illustrates a component of perceived burdensomeness � the calculation that 

one�s death is worth more to others than one�s life. Another illustration comes from a traditional 

practice of ritual suicide in the Yuit Eskimos of St. Lawrence Island (Leighton & Hughes, 1955). 

The belief underlying this practice is that becoming too sick, infirm, or old could threaten the 

survival of the group. In this society, as in many others across history and cultures, ritual suicide 

became an explicit and socially-sanctioned response to perceptions that one�s existence burdened 

the group.  

Empirical evidence linking increased risk for suicide to holding perceptions of 

burdensomeness towards significant others (Brown, Comtois, & Linehan, 2002; Brown, Dahlen, 

Mills, Rick, & Biblarz, 1999; de Catanzaro, 1995; Filiberti, et al., 2001; Joiner et al., 2002; Van 

Orden, Lynam, Hollar, & Joiner, 2006; Van Orden, Witte, Gordon, Bender, & Joiner, 2008; 

Woznica & Shapiro, 1990) provides an explanation for elevated risk for suicide among Japanese 
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and Yuit Eskimo cultures. Research suggests that among youth, the construct of perceived 

burdensomeness may manifest as perceptions of expendability in the family. Sabbath (1969) 

proposed a family systems theory of adolescent suicidal behavior that emphasizes this construct--

adolescents� perceptions that they are expendable members of the family. The causal factors 

leading to adolescent suicidal behavior, according to the theory, are pathogenic parental attitudes 

toward the adolescent that are interpreted by the adolescent that he/she is not needed in the 

family, and in fact, that the family would be better off if the adolescent were dead. In a direct test 

of Sabbath�s theory, perceptions of expendability in the family were found to be positively 

correlated with suicidal behavior in adolescents (Woznica & Shapiro, 1990). Converging results 

were found in a sample of preschoolers: suicidal children were significantly more likely to be the 

product of �unwanted� pregnancies (Rosenthal & Rosenthal, 1984). 

These data examining the interpersonal context of suicidal behavior suggest that the 

Interpersonal Theory�s proposal regarding the central role of thwarted belongingness and 

perceived burdensomeness organizes a great deal of the empirical literature on risk factors for 

suicidal desire into a parsimonious pair of constructs that lend themselves to clinical assessment 

and intervention. Many empirically demonstrated risk factors can be conceptualized as distal 

contributors to either thwarted belongingness or perceived burdensomeness.  As one example, 

social alienation (cf., thwarted belongingness) has been proposed as the mechanism whereby the 

experience of childhood abuse increases risk for suicidal behavior (Twomey, Kaslow, & Croft, 

2000) given that physical and sexual abuse involves maltreatment by those who typically provide 

the greatest amount of social support for a child. Second, cultures that view suicide as acceptable 

or honorable as a form of self-sacrifice have elevated rates of suicide; these cultural views may 

serve as more distal contributors to the development of perceptions of burdensomeness on family 

or friends.  

Initial studies specifically examining the role of thwarted belongingness and perceived 

burdensomeness in the development of suicidal desire within the framework of the Interpersonal 

Theory have been consistent with the theory�s hypothesis. Two studies have examined the 

relation between perceived burdensomeness and indices of suicidal behavior. First, perceived 

burdensomeness measured by self-report in a clinical sample has been shown to cross-sectionally 

predict higher levels of suicidal symptoms and greater numbers of past suicide attempts, while 

controlling for age, gender, personality disorder status, depressive symptoms, and hopelessness 
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(Van Orden, Lynam, Hollar, & Joiner, 2006). Second, an examination of the content of suicide 

notes found higher levels of perceived burdensomeness in notes from individuals who died by 

suicide compared to notes from individuals who attempted but survived, as well an association 

between higher levels of burdensomeness in notes of individuals who died and degree of lethality 

of the method chosen (Joiner et al., 2002).  

Several studies have examined the relation between thwarted belongingness and indices 

of suicidal behavior. One study examined the relation between thwarted belongingness measured 

by self-report and likelihood of having a past suicide attempt (Conner, Britton, Sworts, & Joiner, 

2007) among methadone maintenance patients at an urban university hospital.  Results indicated 

that a one-point increase on the belongingness subscale (indicating greater belongingness) 

decreased odds of having a past suicide attempt by six percent; the same association did not hold 

for accidental overdoses, supporting the specificity of thwarted belongingness to suicidal 

behavior per se. The relationship between thwarted belongingness and suicidal desire was also 

supported in a series of studies investigating the phenomenon of �pulling together� after positive 

collective experiences, in this case, sporting events (Joiner, Hollar, & Van Orden, 2006). These 

studies indicated that lower suicide rates were associated with sports team successes, which is 

consistent with the hypothesis that sporting events may foster increased belongingness and 

thereby buffer suicide rates. Finally, members of our laboratory group examined shifts in 

belongingness at the level of larger social groups�in this case, changes in the social 

composition of college campuses across academic semesters�as one source of group-wide 

variation in belongingness among college students, and found that higher levels of suicidal 

ideation in the summer semester were accounted for in part by reductions in belongingness 

among the students (Van Orden, Witte, James, Castro, Gordon, Braithwaite, et al., 2008).  

These results are consistent with the hypothesized role of perceived burdensomeness and 

thwarted belongingness in the development of suicidal desire; however, the theory hypothesizes 

that it is the simultaneous presence of both constructs that is a proximal and sufficient cause of 

suicidal desire. Two studies have yielded results consistent with this hypothesis. In the first study 

(Van Orden, Witte, Gordon, Bender, & Joiner, 2008), the statistical interaction of thwarted 

belongingness and perceived burdensomeness was a significant predictor of suicidal desire 

(operationalized as suicidal ideation on the Beck Suicide Scale) in undergraduates, and 

accounted for additional variance in suicidal desire above and beyond the individual constructs, 
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as well as beyond age, gender, and level of depression. The form of the interaction revealed that 

the highest levels of suicidal desire were reported by individuals high on both thwarted 

belongingness and perceived burdensomeness.  In the second study (Joiner, et al., in press), the 

interaction of low family support (cf. low belongingness) and low mattering to others (cf. 

perceived burdensomeness) predicted severity of suicidal desire in an ethnically diverse 

community sample of young adults, such that individuals with low levels of both family support 

and mattering to others experienced the most severe levels of suicidal desire. Notably, both six-

month and lifetime histories of depression were included as covariates, indicating that the 

theory�s variables predicted suicidal desire above and beyond the contribution of depression. 

Findings from these studies, consistent with the interpersonal theory, suggest that when people 

hold two psychological states in their minds simultaneously�low belongingness and perceived 

burdensomeness�suicidal desire will develop. 

The Interpersonal Needs Questionnaire 

The Interpersonal Theory assumes that thwarted belongingness and perceived 

burdensomeness are distinct, but related constructs � that they occupy neighboring, but separate 

spaces in the nomological net for suicidal behavior, and thus, that they are non-redundant 

constructs. This assumption raises important issues with regards to the definitions of the 

constructs. One could argue, for example, that if an individual�s need to belong is completely 

thwarted, perceptions of burdensomeness are not possible because human connections are a 

prerequisite for the development of perceived burdensomeness. However, this is likely not the 

case because the presence of perceptions of connections to others does not equate with meeting 

the need to belong. In other words, the construct of thwarted belongingness is not synonymous 

with a lack of human connections and conversely, the need to belong is not fulfilled by the mere 

presence of perceptions of connections to others. Baumeister and Leary (1995) posit that for the 

need to belong to be met, connections must be positive and be accompanied by perceptions of 

being cared about. Imagine a prison inmate: he spends scarce time alone and spends that time 

with individuals with whom he has a shared experience; yet, relationships with fellow prisoners 

are unlikely to be positive and characterized by mutual care, thereby not fostering belongingness. 

Indeed, incarceration in jail or prison substantially elevates risk for suicide (Metzner & Hayes, 

2006; Penn, Esposito, Schaeffer, Fritz, & Spirito, 2003; Sanislow, Grilo, Fehon, Axelrod, & 

McGlashan, 2003).  
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Another question arises concerning relationships that are characterized by perceptions of 

burdensomeness � can those relationships satisfy the need to belong? Does the presence of 

perceptions of burdensomeness preclude the satisfaction of the need to belong? Imagine again a 

prison inmate whose wife and children come to visit each month. This individual might feel 

cared about by his family and experience positive interactions during these visits. However, 

imagine also that this individual believes that the stress of his incarceration on his family is too 

much for them and that they would be better off if he were gone. In this instance, a degree of 

belongingness is evident in the presence of strong perceptions of burdensomeness.  

But what about the prison inmate who has no family or friends � what about individuals 

for whom meaningful connections are absent? Does this condition preclude the development of 

perceptions of burdensomeness � as raised above, is some degree of belonging necessary for the 

development of perceptions of burdensomeness? Again, this is likely not the case because the 

presence of human connections does not in itself satisfy the need to belong. Second, even the 

most isolated individuals typically possess some degree of connection to others (e.g., estranged 

family members, health care providers, neighbors) and those connections could be characterized 

by perceptions of burdensomeness. Finally, those individuals who perceive total isolation from 

others are most likely alienated to the point that they perceive themselves as completely 

inconsequential � a state akin to perceptions of burdensomeness that similarly indicates an unmet 

need to contribute to other�s welfare. Thus, the theory proposes that thwarted belongingness and 

perceived burdensomeness are related, but distinct constructs. Empirical findings are supportive, 

with prior studies indicating a significant correlation of moderate magnitude between the two 

constructs (e.g., zero order correlation coefficient of .58; Van Orden, Witte, Gordon, Bender, & 

Joiner, 2008). 

The aforementioned study used a self-report measure of thwarted belongingness and 

perceived burdensomeness�the Interpersonal Needs Questionnaire (the INQ)�that was 

developed within the framework of the Interpersonal Theory. The development and refinement 

of the INQ as a self-report measure of thwarted belongingness and perceived burdensomeness is 

the focus of the current project.  

The study using the INQ directly above that demonstrated that the interaction of thwarted 

belongingness and perceived burdensomeness accounted for additional variance in suicidal 

desire above and beyond the contribution of either construct alone used a subset of the original 
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INQ item pool, as the full set of items was found to result in a high degree of multicollinearity 

between the two subscales. An exploratory factor analysis (EFA) indicated a two-factor solution, 

as indicated by the presence of two factors with eigenvalues greater than one as well as a sharp 

drop in the scree plot between the second and third factors. Results of the EFA were used to 

identify items with roughly equivalent loadings on the factor labeled �belongingness� and the 

factor labeled �burdensomeness.� These items, as well as items that demonstrated redundancy 

(i.e., high squared-multiple correlation between each item and all the rest), were removed. Thus, 

a primary aim of the current study is to further refine the INQ by determining which items (out 

of the original item pool) are the most reliable and relatively pure indicators of the constructs of 

belongingness and perceived burdensomeness. In other words, this aim involves developing a 

measurement model for the underlying latent structure of the INQ � do two factors best capture 

this latent structure (as posited by theory) and if so, which items are the best indicators of these 

latent constructs?  

A related aim involves examining the reliability and generalizability of the measurement 

model � does the same underlying latent structure hold across variables such as age and clinical 

severity? The interpersonal theory would predict measurement invariance across age and clinical 

severity as the theory makes the risky (and thus falsifiable) prediction that thwarted 

belongingness and perceived burdensomeness are the proximal causes of all forms of suicidal 

desire, and that other risk factors for suicidal desire elevate risk through the elevation of thwarted 

belongingness and perceived burdensomeness. Thus, examining the number and nature of the 

latent factors underlying the INQ, as well as the degree to which measurement invariance holds, 

will provide psychometric data relevant to measure development and constitute tests of the 

theory�s hypotheses and assumptions regarding the etiology of suicidal desire. 

Finally, if a viable measurement model is developed and found to generalize across 

relevant populations (i.e., those with greater clinical severity and those of varying ages), the 

measurement model will be examined with regards to convergent/discriminant validity as well as 

predictive validity. Thus, the project�s final aim is to empirically examine the degree to which 

the INQ measurement model relates to similar constructs (and does not relate to other 

constructs), as hypothesized by the theory�s definitions of the constructs of thwarted 

belongingness and perceived burdensomeness (i.e., a pattern of inter-relations supporting 

convergent and discriminant validity), and the degree to which it predicts the primary outcome of 
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interest � desire for suicide (i.e., predictive validity). Each of these three aims is addressed in a 

separate section below, followed by a general discussion of the profile of strengths and 

weaknesses of the INQ suggested by the results of the current project as well as implications for 

clinical practice.  
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DEVELOPMENT OF THE MEASUREMENT MODEL 

 
 In this section, a series of exploratory factor analyses and then a confirmatory factor 

analysis are conducted in order to develop a latent variable measurement model for the INQ. 

Doing so involves empirically examining the underlying latent structure of the original set of 25 

INQ items � these items function as observed indicators of two latent variables, thwarted 

belongingness and perceived burdensomeness. This initial stage � the development of a latent 

variable measurement model � involves the examination of the following question: can two 

latent variables, thwarted belongingness and perceived burdensomeness, be uncovered and 

measured using the current set of INQ items? Although scale development of the INQ has been 

thoroughly grounded in theory such that a measurement model could be hypothesized and 

examined within a confirmatory framework, at this stage in construct validation and 

measurement development, the emphasis rests more heavily on the investigation of the quality of 

the INQ items, a task most suitable for an empirical exploratory framework, rather than formal 

hypothesis testing using a confirmatory framework. Thus, the first step in the development of the 

measurement model involves examining two exploratory questions: first, can two latent 

dimensions, one with content reflecting the construct of thwarted belongingness and another 

representing perceived burdensomeness, be uncovered using the INQ item pool; and second, 

which items are the best indicators of these latent dimensions?  

The research strategy used in this section follows recommendations by Muthén and 

Muthén (2008) and Brown (2006) for the use of latent variable modeling in the process of 

instrument development. Both sets of recommendations include a sequential process starting 

with a series of exploratory factor analyses (EFA) and ending with a confirmatory factor analysis 

(CFA). Thus, the following steps are followed sequentially in the current section to develop a 

measurement model: 

1) EFA in a sample of undergraduates 

• Consider interpretability of the factors, eliminate poorly defined factors and poorly 

behaved items 

• Re-run revised EFA with dropped items in same sample 

2) Replicate the revised EFA solution in an independent sample 

• Revise EFA and re-run in same sample 
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• Develop CFA model 

3) CFA in a sample of undergraduates  

MPlus Version 5.1 is the software that will be used to conduct all analyses. This version 

of the latent variable modeling software provides standard errors for factor loadings generated in 

EFA, thus allowing for an examination of the statistical significance of factor loadings, a task 

usually restricted to CFA. This capability makes the EFA models run in the current project most 

similar to a strategy known as EFA in the CFA framework, a later step in both sets of 

recommendations that is used from the start in the current project. 

 
Exploratory Factor Analysis with Undergraduates 

 
 As the initial step in the development of a latent measurement model of the INQ, an EFA 

was conducted using a large sample of undergraduates. I followed the recommended procedures 

of Muthén and Muthén (2008) and Brown (2006) for conducting and interpreting data from the 

EFA. The first step involves determining the number of factors in the latent structure of the INQ; 

in other words, the number of factors that best explain the correlations among the items on the 

INQ. This decision is guided by both empirical and theoretical considerations.  Two types of 

empirical output are used at this stage: 1) inspection of descriptive values (i.e., eigenvalues and 

residual variances) and 2) tests of model fit. The next step involves examining factor loadings for 

each of the models deemed potentially viable in first step to determine if these solutions are 1) 

interpretable and 2) compatible with the theory underlying the measure. Factor determinancies 

are also examined at this stage to ensure that factors are reliable. The final step is to remove 

items loading onto factors that are not adequately measured and to remove items that are poor 

indicators of factors (i.e., those not functioning as �pure� indicators as evidenced by cross 

loadings) and then re-run the EFA in the same sample. 

Methods 

Measures 

Interpersonal Needs Questionnaire (INQ). The INQ was designed to measure beliefs 

about the extent to which individuals feel connected to others (i.e., belongingness) and the extent 

to which they feel like a burden on the people in their lives (i.e., perceived burdensomeness). The 

original version of the INQ used in the current analysis contains 25 items: ten items measure 
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belongingness (e.g., �These days other people care about me�) and 15 items measure perceived 

burdensomeness (e.g., �These days I feel like a burden on the people in my life�). See Table 1 

for all items. To complete the INQ, participants indicate the degree to which each item is true for 

them recently (on a 7-point Likert scale). Scores are coded such that higher numbers reflect 

higher levels of thwarted belongingness and perceived burdensomeness. In a previous study 

conducted by the author (using a subset of the total item pool in order to manage 

multicollinearity), comparable internal consistency coefficients were found for the belongingness 

items (α = .85) and the perceived burdensomeness items (α = .89).  

 
 

Table 1. Items of the Interpersonal Needs Questionnaire (n = 25) with intended sub-scale 

 

Belongingness 1: Other people care about me 
Belongingness 2: I feel like I belong 
Belongingness 3: I rarely interact with people who care about me 
Belongingness 4: I am fortunate to have many caring and supportive friends 
Belongingness 5: I feel disconnected from other people 
Belongingness 6: I often feel like an outsider at social gatherings 
Belongingness 7: I feel that there are people I can turn to in times of need 
Belongingness 8: I feel unwelcome in most social situations 
Belongingness 9: I am close to other people 
Belongingness 10: I have at least one satisfying interaction every day 
Burdensomeness 1: The people in my life would be better off if I were gone 
Burdensomeness 2: I think I give back to society 
Burdensomeness 3: The people in my life would be happier without me 
Burdensomeness 4: I think I have failed the people in my life 
Burdensomeness 5: I think people in my life would miss me if I went away 
Burdensomeness 6: I think I am a burden on society 
Burdensomeness 7: I think I am an asset to the people in my life 
Burdensomeness 8: I think my ideas, skills, or energy make a difference 
Burdensomeness 9: I think my death would be a relief to the people in my life 
Burdensomeness 10: I think I contribute to the well-being of the people in my life 
Burdensomeness 11: I feel like a burden on the people in my life 
Burdensomeness 12: I think the people in my life wish they could be rid of me 
Burdensomeness 13: I think I contribute to my community 
Burdensomeness 14: I think I make things worse for the people in my life 
Burdensomeness 15: I think I matter to the people in my life 
Note.  Italicized items are reversed-scored.
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Items were rationally derived from the hypotheses of the interpersonal-psychological 

theory. For the belongingness subscale, item content also heavily drew from Baumeister and 

Leary�s (1995) definition of the need to belong, including their proposal that to meet this need, 

individuals must have frequent, proximal, and positive social interactions. Additional items were 

adapted from a self-report scale that measures a related construct, Inclusionary Status (Leary, 

Terdal, Tambor, & Downs, 1995). In particular, the items �These days, I rarely interact with 

people who care about me,� �These days, I am fortunate to have many caring and supportive 

friends,� and �These days, I feel unwelcome in most social situations� (reversed) were modified 

only slightly for use in the INQ. The content for a perceived burdensomeness item, �These days, 

I matter to the people in my life� (reversed), was adapted from the content of items in the 

Mattering to Others Questionnaire (Marshall, 2001). 

Model Specification 

 An exploratory factor analysis with the 25 INQ items as observed variables was 

conducted using MPlus Version 5.1. In an EFA, all items load onto all factors, with no a priori 

specifications of which items are indicators of a particular factor. The items on the INQ are 

continuous variables, but the majority of the items are not normally distributed. As these items 

were designed to measure constructs that are not presumed to be normally distributed in the 

population (i.e., measuring rare phenomenon), transformations were not used. Rather, Robust 

Maximum Likelihood (MLR) was used as this is an estimation procedure that is robust to 

violations of non-normality (Brown, 2006). MLR with a Geomin oblique rotation was used; the 

Geomin rotation is recommended when factor indicators demonstrate substantial loadings on 

more than one factor (Muthén & Muthén, (1998-2007)). As one of the primary aims of this 

analysis is to handle the problem of presumed cross-loadings (i.e., identify �pure� indicators), 

this rotation was deemed appropriate. EFA conducted with maximum likelihood estimation 

provides advantages over EFA conducted with estimators that are not full information estimators 

(e.g., Principal Factors) because it provides standard errors for factor loadings, as well as overall 

fit indices, characteristics typically associated with CFA. These characteristics of ML EFA have 

led some researchers to suggest that ML EFA be conceptualized as a special case of SEM 

(Brown, 2006). 

As each index of model fit has unique properties that yield strengths and weaknesses, 

several fit indices will be considered in the evaluation of model fit for the EFA below and in all 
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subsequent analyses in the current project. When cutoff criteria are available, recommendations 

from Brown (2006) are used. Two indices of absolute fit will be considered: chi-square (χ2) and 

standardized root mean square residual (SRMR). The p-value associated with the chi-square 

value indicates the probability that model provides a perfect fit to the population 

variance/covariance matrix; thus, high p-values are indicative of good fit. However, chi-square 

has been shown to be highly sensitive to sample size and may underestimate model fit with large 

samples. A similar statistic insofar as it is an index of absolute fit, the SRMR differs in that it is 

standardized, thus allowing for the use of cutoff criteria indicating good fit (i.e., values less than 

.10 indicating adequate fit and values less than .08 indicating good fit). Two indices of 

comparative fit will also be considered: the Comparative Fit Index (CFI) rewards parsimony with 

values greater than .90 indicating good fit (though some researchers suggest a cutoff of .95 or 

greater) and values of .90 or greater for the Tucker-Lewis Index (TLI) indicate good model fit. 

The RMSEA is a parsimony corrected fit index (i.e., inclusion of a �penalty� for poor 

parsimony), with values close to or below .06 indicating good fit and values of .08 or less 

indicating adequate fit.  

It is of note that the vast majority of simulation studies conducted to derive the cutoff 

criteria described above were conducted using normally distributed data. As data from the INQ 

indicators are not normally distributed, these cutoff criteria may not represent optimal guidelines. 

The fit statistics reported in the current project are those associated with the MLR estimator in 

MPlus. The chi square statistic reported in the current project is the Satorra-Bentler scaled chi-

square (Satorra & Bentler, 1988), which is a chi-square test of overall model fit for continuous 

non-normal outcomes that involves dividing the standard chi-square value by a scaling correction 

factor to adjust for non-normality. Yu examined the performance of several fit indices under 

conditions of non-normality and those data indicate that under conditions of non-normality, a 

cutoff of .07 for the SRMR and .96 for the CFI may be preferable.  

Input Data 

Sample Characteristics. Participants were 312 undergraduates recruited through General 

Psychology courses who received course credit for participation. The majority of the sample was 

female (74%).  Mean age was 19 years (range: 17 to 51 years). Data on the race and ethnicity of 

participants were not available; however, this sample was likely representative of the FSU 

Psychology Department subject pool which has the following racial breakdown: 64% White, 
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28% Black or African American, 5% American Indian/Alaska native, and 3% Asian. The subject 

pool is 10% Hispanic/Latino.  Regarding socioeconomic status, approximately 26% of the 

undergraduate population meets federal criteria for financial need status. Data from these 

participants have been previously published (Van Orden, Witte, Gordon, Bender, & Joiner, 

2008); however, the analysis below is novel and does not appear in prior publications. 

Study Procedures. Participants first reviewed and signed a statement of informed consent 

detailing the Human Subjects Committee approval, as well as the purpose, procedures, and goals 

of the study.  Participants completed a self-report questionnaire packet. Responses to the questions 

about suicide were screened by the experimenters for severe and imminent suicide risk according 

to routinized procedures described by Joiner, Walker, Rudd, and Jobes (Joiner, Walker, Rudd, & 

Jobes, 1999). Participants completed all study measures in individual rooms and were made aware 

at the beginning of the study (through the informed consent form) that the experimenter would 

look at their responses to the questions on suicide (while participants were completing other 

measures) and speak with them if necessary to ensure their safety. Experimenters were trained in 

the suicide risk protocol by the lead author under the supervision of Dr. Joiner. Procedures were in 

place to escort students to the FSU Psychology Clinic and/or utilize emergency mental health 

services in the event of imminent risk; however, no participants presented with imminent risk. All 

participants were debriefed and given phone numbers for local mental health services. 

 Description of Data. Descriptive statistics (i.e., n, mean, standard error, median, mode, 

standard deviation, variance, skew, kurtosis, range) for the individual INQ items, as well as the 

inter-correlations among them (as EFA analyzes a correlation matrix) appear in Table 18 in 

Appendix A. All available data were used in estimation, with missing data handled by direct 

maximum likelihood using the robust maximum likelihood estimator. The total number of 

missing data patterns was six; an examination of the missing data patterns indicates that the 

lowest covariance coverage value for a pair of items is .990, well above the proposed minimum 

accepted value of .50 (Muthén & Muthén, (1998-2007)). Many of the INQ items demonstrated 

elevated skew and kurtosis, suggesting that robust maximum likelihood is an appropriate 

estimator. However, the full range of possible scores is represented for each of the indicators.  

Results 

Model Evaluation for Initial Exploratory Factor Analysis 
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  Determine the Number of Factors. Results indicated four eigenvalues greater than one 

(11.163, 2.273, 1.263, 1.135), which suggests the presence of a multidimensional latent structure, 

with up to a 4-factor model potentially providing a good fit to the data. Inspection of the scree 

plot (Figure 2, Appendix B), however, is most consistent with a two-factor solution, as the last 

substantial decline in the magnitude of eigenvalues (i.e., last large change in slope of the plot) 

occurs after the second eigenvalue.  

 The next step in determining the number of factors involved examining tests of model fit 

(as well as residual covariances) for the models with one, two, three, and four factors. These data 

are presented in Table 3 with bolded values indicative of acceptable model fit according to 

criteria reviewed by Brown (2006) and discussed above. None of the models demonstrated 

negative residual variances, supporting their viability. Chi-square does not indicate acceptable fit 

for any of the models; however, as discussed above, this statistic has been shown to be overly 

sensitive to sample size. The SRMR suggests adequate fit for all four models, as all values are 

less than .10, but good fit for only the two-, three-, and four-factor models. The RMSEA 

indicates adequate fit for models with two, three, and four factors (i.e., upper bound of the 90% 

confidence interval not exceeding .10). The CFI and TLI both indicate good fit only for the four 

factor model (i.e., values greater than .90), though it should be noted that both the two and three 

factor models yield CFI and TFI values approximating .90 (i.e., .845/.815 and .879/.841 

respectively). These data indicate the most consistent support for a four-factor model, as the CFI, 

TLI, RMSEA, and SRMR all indicate adequate to good fit for the four-factor model. However, 

given that both the scree plot and the theory upon which the measure is based both suggest a 

two-factor model and the fact that the two and three factor models both have evidence of 

adequate fit from both the SRMR and RMSEA, the two and three factor models remain viable at 

this point. However, the chi-square, CFI, TLI, RMSEA, and scree plot are all inconsistent with 

adequate fit for the one-factor model; these data are consistent with scientific theory, indicating 

that the one-factor model should be rejected. 
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Table 2. Fit statistics for Sample 1 EFA: Robust ML estimation (n = 312). 

 

 

 Interpretation of the Factors. In order to compare the viability of the two, three, and four 

factors models, I next examined the factor loadings for each of the models and determined if 

these solutions were 1) interpretable and 2) compatible with the theory underlying the measure. 

Factor determinancies for all factors from these models were all greater than. 90, thus not 

distinguishing between the models. Factor loadings appear in Table 3. 

 

 Factor Chi-square CFI TLI RMSEA SRMR 

1 

 

1223.250 (df 275), p = 0.0000 0.709 0.683 0.105 (0.099  0.111) 0.083 

2 

 

755.827 (df 251), p = 0.0000 0.845 0.815 0.080 (0.074  0.087) 0.052 

3 

 

622.750 (df 228), p = 0.0000 0.879 0.841 0.074 (0.068  0.082) 0.043 
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428.696 (df 206), p = 0.0000 0.932 0.901 0.059 (0.051  0.067) 0.033 

1 

 

926.286 (df 189), p = 0.0000 0.712 0.680 0.112 (0.105  0.119) 0.086 

2 

 

471.585 (df 169), p = 0.0000 0.882 0.853 0.076 (0.068  0.084) 0.047 

3 

 

345.888 (df 150), p = 0.0000 0.923 0.893 0.065 (0.056  0.074) 0.036 
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4 

 

218.310 (df 132), p = 0.0000 0.966 0.946 0.046 (0.035  0.056) 0.029 



20 

Table 3. Sample 1: Factor Loadings for One - Four Factor EFA Models (MLR), 25 items 

2 Factor Model 3 Factor Model 4 Factor Model 
Item One  

Bel Bur  F1 F2  F3 Lonely Support Calc Liability 

BEL1 

Others care 
0.718 0.675 0.110 0.746 0.126 -0.063 0.345 0.472 0.170 -0.076 

BEL2 
I belong 

0.710 0.786 -0.030 0.738 -0.026 0.084 0.697 0.166 -0.017 0.124 

BEL3 
Rarely 
interact 

0.434 0.447 0.008 0.354 -0.011 0.156 0.203 0.203 -0.018 0.159 

BEL4 
Friends 

0.675 0.826 -0.112 0.844 -0.086 -0.030 0.406 0.533 -0.043 -0.047 

BEL5 

Disconnecte
d 

0.654 0.693 0.004 0.634 0.003 0.103 0.610 0.123 0.004 0.153 

BEL6 

Outsider 
0.639 0.608 0.083 0.595 0.079 0.054 0.700 -0.013 0.097 0.109 

BEL7 
Turn to 

0.665 0.725 0.014 0.737 0.000 -0.002 0.225 0.596 0.036 -0.044 

BEL8 
Unwelcome 

0.636 0.374 0.352 0.455 0.333 -0.024 0.542 -0.033 0.368 0.015 

BEL9 

Close to 
others 

0.731 0.785 -0.001 0.785 0.013 0.017 0.250 0.627 0.048 -0.027 

BEL10 

Daily 
interaction 

0.549 0.555 0.024 0.463 0.004 0.161 0.109 0.428 0.001 0.128 

BUR1 

Better off 
0.708 -0.037 0.948 0.130 0.894 -0.024 0.045 0.077 0.901 -0.013 

BUR2 

Society 
0.544 0.647 -0.078 0.469 -0.108 0.272 0.085 0.473 -0.129 0.232 

BUR3 
Happier 

w/out 
0.729 0.024 0.901 0.177 0.824 0.006 0.046 0.136 0.834 0.006 

BUR4 
Failed 

0.610 0.265 0.420 -0.019 0.285 0.579 0.064 -0.049 0.181 0.641 

BUR5 
Miss me 

0.502 0.174 0.408 0.213 0.360 0.059 -0.079 0.315 0.366 0.021 

BUR6 

Burden 
society 

0.533 0.139 0.478 0.011 0.375 0.342 0.018 0.021 0.324 0.354 

BUR7 

Asset to 
people 

0.731 0.618 0.173 0.471 0.111 0.298 -0.146 0.713 0.069 0.240 

BUR8 

Make a 
difference 

0.692 0.664 0.068 0.473 -0.001 0.348 0.012 0.563 -0.040 0.303 

BUR9 

Death as 
relief 

0.483 -0.172 0.803 -0.080 0.707 0.080 -0.019 -0.081 0.695 0.097 

BUR10 

Well-being 
0.816 0.717 0.161 0.530 0.093 0.361 0.001 0.637 0.043 0.324 

BUR11 
Burden on 

people 
0.670 0.330 0.422 0.036 0.289 0.594 0.020 0.071 0.191 0.621 

BUR12 
Rid of me 

0.593 0.131 0.563 -0.010 0.442 0.391 0.059 -0.051 0.380 0.429 

BUR13 
Community 

0.595 0.627 -0.005 0.388 -0.072 0.397 0.056 0.426 -0.116 0.360 

BUR14 

Worse 
0.726 0.257 0.580 0.004 0.442 0.569 -0.038 0.081 0.349 0.591 

BUR15 
Matter to 

people 
0.773 0.457 0.413 0.437 0.354 0.159 -0.003 0.506 0.349 0.115 
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First, I examined the pattern of loadings and the content of the items for the four-factor 

model; this was done with an eye to identifying whether any of the four factors were poorly 

measured, as well identifying the possible constructs being measured by the factors, as I did not a 

priori expect four factors. An examination of the first factor indicated that three items clearly 

loaded on this factor using the dual criteria recommended by Muthén and Muthén (2008) of 

statistical significance and a magnitude of at least two times the loadings on the other three 

factors: I belong (.697), I feel disconnected from other people (.610), and I often feel like an 

outsider at social gatherings (.700). I labeled this factor �loneliness,� as these items appear to tap 

the first component of the construct of belongingness as defined by Baumeister and Leary (1995) 

-- the degree to which one experiences positive social connections, with the absence of these 

connections leading to feelings of loneliness. An examination of the second factor indicated that 

three of the items written to measure belongingness clearly loaded onto this factor: I feel that 

there are people I can turn to in times of need (.596), I am close to other people (.627), and I 

have at least one satisfying interaction every day (.428). The content of these items suggest a 

shared construct of feeling supported and cared about by others, which is the second component 

of the construct of belongingness, as defined by Baumeister and Leary (1995). However, four of 

the items written to measure perceived burdensomeness also clearly loaded onto this factor: I 

think I give back to society (.473), I think I am an asset to the people in my life (.713), I think my 

ideas, skills, or energy make a difference (.563), I think I contribute to the well-being of the 

people in my life (.637). The latter loadings suggest a shared construct of supporting others � that 

both receiving and providing support load onto a common factor suggests an area of overlap 

between the constructs of thwarted belongingness and perceived burdensomeness. In other 

words, one�s need to belong may be partially fulfilled by supporting others, thus items tapping 

this experience (i.e., supporting others) may not represent �pure� indicators of either thwarted 

belongingness or perceived burdensomeness, thus potentially reducing measurement specificity, 

but potentially tapping a clinically meaningful area of overlap.  

An examination of the third factor indicated that three of the items written to measure 

perceived burdensomeness clearly loaded onto this factor: The people in my life would be better 

off if I were gone (.901), the people in my life would be happier without me (.834), and I think 

my death would be a relief to the people in my life (.695). I labeled this factor �mental 

calculation� as the shared content of these items appears to measure the aspect of perceived 
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burdensomeness that involves the cognitive assessment that one�s death is worth more to others 

than one�s life. An examination of the fourth factor indicated that three of the items written to 

measure perceived burdensomeness clearly loaded onto this factor: I think I have failed the 

people in my life (.641), I feel like a burden on the people in my life (.621), I think I make things 

worse for the people in my life (.591). I labeled this factor �liability� as the shared content of 

these items appears to measure the aspect of perceived burdensomeness that involves the 

affectively-laden perception that one is liability for close others, with guilt and shame as the 

likely corresponding affective components.  

While the four-factor model provided good fit to the data and yielded an interpretable and 

theoretically viable solution, three of the four factors had only three indicators clearly loading on 

them, while four or five indicators per factor is recommended to ensure the stability and viability 

of the factor (Muthén & Muthén, 2008). In addition, several of the INQ items did not clearly load 

onto any of the four factors. This solution suggests that a hierarchical model with higher level 

factors of thwarted belongingness and perceived burdensomeness, each with two lower level 

factors, could best model the latent structure of the INQ if additional items were written to 

measure the factors tapping �loneliness,� �mental calculation,� and �liability.� While this is an 

intriguing possibility with implications for the theory underlying the measure, the current item 

pool does not appear to adequately cover these four constructs to permit the four factor solution 

to remain viable. Examination of the three-factor model indicates a solution with many cross-

loadings that is not easily interpretable, thus limiting its utility. In addition, two of the factors 

have few items clearly loading onto them. Thus, the three-factor model does not appear to be a 

viable model.  

Finally, I examined the pattern of loadings for the two-factor model. An examination of 

the first factor indicated that nine of the items written to measure thwarted belongingness clearly 

loaded onto this factor: Other people care about me (.675), I feel like I belong (.786), I rarely 

interact with people who care about me (.447), I am fortunate to have many caring and 

supportive friends (.826), I feel disconnected from other people (.693), I often feel like an 

outsider at social gatherings (.608), I feel that there are people I can turn to in times of need 

(.725), I am close to other people (.785), I have at least one satisfying interaction every day 

(.555). In addition, four of the items written to measure perceived burdensomeness loaded onto 

the first factor in the two-factor model: I think I am an asset to the people in my life (.618), I 
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think my ideas, skills, or energy make a difference (.664), I think I contribute to the well-being 

of the people in my life (.717), and I think I contribute to my community (.627). The item, I think 

I am an asset to the people in my life, also significantly loaded onto the second factor, but the 

magnitude of the loading onto this first factor was more than two times greater. I labeled this 

factor �thwarted belongingness�: the shared content of these items includes the aspects of the 

construct of belongingness that were discussed above in the four-factor solutions�

loneliness/experience of positive social connections, and the perception of belonging to mutually 

caring and supportive relationships. As with the four-factor model, items originally written to 

measure perceived burdensomeness that appear to tap the provision of support to others appear 

most related to the construct of thwarted belongingness, rather than perceived burdensomeness. 

These data suggest that the perception of belonging to mutually supportive relationships is most 

likely to meet the need to belong (as opposed to relationships in which one receives, but not 

provide support).  

An examination of the second factor in the two-factor model indicates that the label of 

�perceived burdensomeness� is appropriate, as seven of 15 items written to measure this 

construct clearly loaded onto this factor: The people in my life would be better off if I were gone 

(.948), The people in my life would be happier without me (.901), I think people in my life 

would miss me if I went away (.408), I think I am a burden on society (.478), I think my death 

would be a relief to the people in my life (.803), I think the people in my life wish they could be 

rid of me (.563), I think I make things worse for the people in my life (.580). None of the items 

originally written to measure thwarted belongingness clearly loaded onto this factor.  

Examine Quality of the Factors & Indicators. Several items did not clearly load onto 

either factor. One item from the belongingness item pool (I feel unwelcome in most social 

situations) loaded significantly on both the thwarted belongingness (.374) and perceived 

burdensomeness (.352) factors, with comparable magnitudes for these loadings. Several items 

from the perceived burdensomeness item pool also did not clearly load onto either factor. The 

item �I feel like a burden on the people in my life� loaded significantly onto both factors, with 

the magnitude of the loadings comparable for the thwarted belongingness (.330) and perceived 

burdensomeness (.422) factors. The item �I think I matter to the people in my life� also loaded 

significantly onto both factors, with the magnitude of the loadings comparable for the thwarted 

belongingness (.457) and perceived burdensomeness (.413) factors. The item �I think I have 
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failed people in my life� loaded significantly only on the perceived burdensomeness factor, but 

the magnitude of this loading (.420) was not two times greater than its loading on the thwarted 

belongingness factor (.265).  Following the recommendations of Muthén and Muthén (2008), I 

removed these four items, as they appeared to be poor factor indicators, and re-ran the EFA (with 

the same sample).   

Model Evaluation for the Revised Exploratory Factor Analysis 

This EFA, as described directly above, involved re-running the EFA model for Sample 1, 

but with the four items that performed poorly removed from the model. Thus, the aim of this 

EFA is to determine if a model with 21 indicators also yields acceptable fit with two factors � in 

other words, is the latent structure described above recovered in this new model?  

Determine the Number of Factors. In this re-analysis, results indicated three eigenvalues 

greater than one (9.334, 2.136, 1.165), compared to the original model that yielded four 

eigenvalues greater than one. Inspection of the scree plot (Figure 3 in Appendix B), consistent 

with the original model, is most consistent with a two-factor solution, suggesting that the factor 

structure from the original model was recovered. An examination of fit indices for the models 

with one, two, three, and four factors presented in the lower half of Table 2 indicates the same 

pattern of results that was obtained from EFA #1 that is consistent with adequate fit for a two-

factor model.  

Interpretation of the Factors. Inspection of values in Table 4 indicates a similar pattern of 

factor loadings for the models using 21 items compared to the models using 25 items. Of 

particular interest, the pattern of loadings for the 25-item and 21-item two-factor models is 

identical; the only differences appear as significant cross-loadings that did not occur in the 25-

item model: belongingness item �others care� also loading onto the burdensomeness factor 

(.115), �contribute to well being� loading primarily on the burden factor (.722) but also 

significantly on the belongingness factor (.151); and several burdensomeness items loading onto 

the belongingness factor, �miss me� (.184), �death as a relief� (-.136), and �make things worse� 

(.281). However, all of the items in the 21-item two-factor model clearly loaded onto one of the 

factors using the criteria that the loading must be at least two times larger on one factor and load 

significantly on that factor.  Thus, it is hypothesized that this solution includes only items that are 

relatively pure indicators of either thwarted belongingness or perceived burdensomeness, with 
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the remaining significant cross-loadings representing meaningful overlap between the two 

constructs that it would be not be possible, nor desirable, to remove.  

 
 

Table 4. Sample 1: Factor Loadings for One - Four Factor EFA Models (MLR), 21 items 

2 Factor Model 3 Factor Model 4 Factor Model 
Item One  

Bel Bur  F1 F2  F3 F1 F2 F3 F4 

BEL1 
Others care 

0.740 0.680 0.115 0.727 0.106 -0.054 0.421 0.124 0.330 -0.012 

BEL2 
I belong 

0.728 0.783 -0.029 0.807 -0.052 0.020 0.819 0.018 0.027 0.045 

BEL3 
Rarely 

interact 
0.437 0.446 0.002 0.429 0.001 0.033 0.278 0.017 0.182 0.029 

BEL4 
Friends 

0.708 0.822 -0.102 0.875 -0.134 -0.004 0.502 -0.096 0.403 -0.001 

BEL5 
Disconnecte

d 
0.669 0.694 0.002 0.756 -0.021 -0.044 0.721 0.043 0.053 -0.004 

BEL6 
Outsider 

0.640 0.606 0.079 0.630 0.068 -0.014 0.704 0.138 -0.066 0.032 

BEL7 
Turn to 

0.692 0.727 -0.008 0.732 -0.017 0.016 0.332 -0.014 0.472 -0.020 

BEL9 
Close to 

others 
0.754 0.782 0.005 0.756 0.001 0.056 0.343 0.004 0.476 0.048 

BEL10 
Daily 

interaction 
0.556 0.553 0.021 0.514 0.030 0.044 0.181 0.002 0.440 -0.018 

BUR1 
Better off 

0.665 -0.008 0.941 -0.010 1.019 -0.202 0.046 0.936 0.004 -0.069 

BUR2 
Society 

0.578 0.655 -0.076 0.168 -0.021 0.687 0.091 -0.052 0.279 0.502 

BUR3 
Happier 

w/out 
0.691 0.055 0.893 0.013 0.971 -0.140 0.041 0.881 0.059 -0.035 

BUR5 
Miss me 

0.478 0.184 0.394 0.125 0.440 -0.019 -0.082 0.364 0.300 -0.010 

BUR6 
Burden 

society 
0.504 0.160 0.451 0.021 0.516 0.068 0.009 0.444 0.139 0.049 

BUR7 
Asset to 

people 
0.737 0.625 0.165 0.472 0.209 0.145 -0.123 0.072 0.859 0.012 

BUR8 
Make a 

difference 
0.707 0.672 0.059 0.378 0.114 0.361 0.047 0.027 0.579 0.192 

BUR9 
Death as 

relief 
0.445 -0.136 0.781 -0.285 0.874 0.012 -0.046 0.802 -0.181 0.107 

BUR10 
Well-being 

0.821 0.722 0.151 0.546 0.195 0.185 0.042 0.081 0.766 0.051 

BUR12 
Rid of me 

0.544 0.152 0.526 0.085 0.582 -0.035 0.109 0.526 0.068 -0.005 

BUR13 
Community 

0.615 0.636 -0.014 -0.001 0.065 0.884 -0.014 0.034 0.006 1.096 

BUR14 
Worse 

0.682 0.281 0.543 0.139 0.614 0.056 0.035 0.527 0.242 0.069 
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Examine Quality of the Factors & Indicators. Finally, modification indices for the 

residual correlations between items were examined to identify areas of possible strain in the CFA 

model (i.e., potential under-factoring and the need for correlated error terms). MPlus, 5th edition, 

provides EFA modification indices and expected parameter change estimates for the residual 

correlations between indicators; see Tables 27-28 in Appendix C. These residual correlations are 

fixed at zero in EFA; thus a modification index (MI) represents the approximate amount chi-

square will drop if the parameter is freed (i.e., the two items are allowed to correlate). The 

corresponding parameter change (PC) estimate represents the magnitude of the residual 

correlation expected between the two items.  

An inspection of the modification indices for the EFA with 21 items using sample 1 

indicates the possibility of under factoring with regards to the belongingness items, with both 

belongingness items, �I feel disconnected from other people� (MI 36.872; PC .615) and �I often 

feel like an outsider at social gatherings� (MI 26.252; PC .551) strongly associated with an item 

on the belongingness scale with high face validity, �I feel like I belong,� suggesting a loneliness 

factor. Under-factoring is also a possibility with regards to the burdensomeness items: strong 

residual correlations are estimated for �the people in my life would be better off if I were gone� 

and �the people in my life would be happier without me� (MI 21.545; PC .201) suggesting a 

possible �mental calculation� factor, with the presence of moderately strong residual correlations 

between the items �I think I am an asset to the people in my life� and �I think I contribute to the 

well-being of the people in my life� share (MI 38.44; PC .346), suggesting a �positive 

contributions� factor. In addition, several pairs of items appear to share content other than the 

shared content of interest (i.e., belongingness or burdensomeness), suggesting that the fit of the 

model could be improved by allowing the following items to co-vary. The belongingness items, 

�I feel disconnected from other people� and �I often feel like an outsider at social gatherings� 

share content regarding social anxiety/exclusion (MI 19.987; PC .553). Burdensomeness items, 

�I think I give back to society� and �I think I contribute to my community� share content 

regarding the group to whom contribution is made�a larger social group, such as society or a 

community, rather than specific individuals in the respondents� lives. The magnitude of the 

residual correlation between these items (i.e., MI 81.764; PC .984) suggests that these items may 

be redundant and if this relationship is replicated in the second sample, one of these items could 

be dropped.  
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Discussion 

The purpose of this EFA was to begin to develop a measurement model for the INQ by 

examining the following two exploratory questions: first, can two latent dimensions, one with 

content reflecting the construct of thwarted belongingness and another representing perceived 

burdensomeness, be uncovered using the INQ item pool; and second, which items are the best 

indicators of these latent dimensions? With regards to the first question, results indicate that, yes, 

data derived from the INQ can be explained by a two-factor latent structure with one latent 

variable for thwarted belongingness and another for perceived burdensomeness. However, data 

also suggest that the underlying latent structure of the INQ may be better captured by a 

hierarchical latent model with two higher order latent variables (i.e., thwarted belongingness and 

perceived burdensomeness) and two sub-factors for each higher order factor (i.e., loneliness and 

giving/receiving support for thwarted belongingness; mental calculation and liability for 

perceived burdensomeness). However, the current INQ item pool does not contain enough items 

to ensure the stability of a four-factor model. Thus, a two-factor model is preferable at this stage, 

as both model fit statistics are adequate and the interpretation of the factor loadings is consistent 

with theory and predictions.  

The pattern of loadings for the two-factor model, as with the four-factor model, indicate 

that several items originally written to measure perceived burdensomeness that share content 

related to the provision of support to others, appear to load more strongly onto the thwarted 

belongingness factor. Thus, it appears that the construct of thwarted belongingness may 

encompass an absence of positive social connections and the absence of belonging to mutually 

caring and supportive relationships. In contrast, none of the items originally written to measure 

thwarted belongingness loaded onto the perceived burdensomeness factor. Results of the two-

factor model indicate the presence of a viable (i.e., with 7 indicators) and theoretically-supported 

latent variable representing perceived burdensomeness.  

Four items deemed poor indicators were deleted and the model was re-run in the same 

sample to ensure that the latent structure was retained with the revised item pool. Results of the 

revised model indicated that the factor structure was retained and that the 21 items used appeared 

to function as relatively pure indicators of one of the constructs of interest. Thus, if replicated in 

an independent sample, this model may represent a viable measurement model for the INQ. In 

addition, inspection of modification indices suggests areas of possible strain in the model that, if 
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replicated in an independent sample, could indicate a redundant item and the suitability of an 

error covariance.  

 
Replication of Exploratory Factor Analysis in Undergraduates 

 
The aim of this EFA is to examine the reliability of the latent structure obtained in the 

EFA from sample one. If the solution yielded from Sample Two replicates the solution from 

Sample 1, this would suggest that the factor structure was not due to chance variations and 

reflects the �true� latent structure of the INQ.   

Methods 

Model Specification. 

The data analytic strategy for this EFA is identical to that used above for the EFA with 

sample 1, with the addition of comparisons between solutions between the solutions derived 

from Samples One and Two.  All 25 items were used in the initial EFA below.  

Input Data 

Sample Characteristics. The sample for the current analysis is the second sample 

described in this project and is thus referred to as Sample Two. This new sample is a randomly 

selected half of a larger sample of 912 undergraduates at FSU; the sample was randomly split in 

half in order to better examine the reliability of the INQ measurement model. The first half of the 

sample is used for the current EFA. The second half is used in the next section in a CFA of the 

tentative measurement model developed from the EFA�s. This sample consists of 456 

undergraduates at Florida State University who received course credit for participation. The 

majority of the sample was female (63.70%).  Mean age was 18.83 years (std. 1.274; range: 18 to 

29 years). Data on the self-identified race of participants are as follows: 79.50% Caucasian, 

9.20% Black or African American, 5.30% Asian, and 6.00% other race. Regarding ethnicity, 

19.60% of the sample self-identified as Hispanic/Latino. 

Study Procedures. Participants first reviewed and signed a statement of informed consent 

detailing the Human Subjects Committee approval, as well as the purpose, procedures, and goals 

of the study.  Participants completed a self-report questionnaire packet. Responses to the 

questions about suicide were screened by the experimenters for severe and imminent suicide risk 

according to Joiner, Walker, Rudd, and Jobes (1999). All participants were debriefed and given 

phone numbers for local mental health services. 
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Description of Data. Descriptive statistics (i.e., n, mean, standard error, median, mode, 

standard deviation, variance, skew, kurtosis, range) for the individual INQ items, as well as the 

inter-correlations among them appear below in Table 19 in Appendix A. All available data were 

used in estimation, with missing data handled by direct maximum likelihood using the robust 

maximum likelihood estimator. The total number of missing data patterns was two; an 

examination of the missing data patterns indicates that the lowest covariance coverage value for 

a pair of items is .998, well above the proposed minimum accepted value of .50 (Muthén & 

Muthén, (1998-2007)). Many of the INQ items demonstrated elevated skew and kurtosis, 

suggesting that robust maximum likelihood is an appropriate estimator. However, the full range 

of possible scores is represented for each of the indicators, with the exception of 

Burdensomeness item 11 (�I feel like a burden on the people in my life�). 

Results 

Model Evaluation for Initial Exploratory Factor Analysis 

Determine the Number of Factors. As with the analysis using 25 items with Sample 1, 

results indicated four eigenvalues greater than one (10.100, 2.059, 1.610, 1.249) and in contrast 

to plots from Sample One, the scree plot (Figure 3 in Appendix B) was most consistent with a 

four-factor model. Examination of residual covariances from all four models indicated that none 

were negative and examination of factor determinacies revealed that all were .89 and above, 

suggesting that all four models are admissible. Consistent with results from the EFA with 

Sample One, an examination of fit indices for the models with one, two, three, and four factors 

presented in Table 5 indicates the most consistent support for a four-factor model, as the CFI, 

TLI, RMSEA, and SRMR all indicate adequate to good fit for the four-factor model. Also 

consistent with results from Sample One, fit indices and the scree plot are inconsistent with 

adequate fit for the one-factor model, indicating that the one-factor model should be rejected. 

Also consistent with results from Sample One, the RMSEA indicates adequate fit for models 

with two, three, and four factors, suggesting that two, three, and four factor models could provide 

adequate fit to the data; thus, factor loadings for these models are examined below.  
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Table 5. Fit statistics for Sample 2 EFA: Robust ML estimation (n = 456) 

Note. Bolded values indicate acceptable model fit. 

 

 
Interpretation of the Factors. I examined the pattern of loadings and the content of the 

items for all models in order to: 1) identify whether any of the factors were poorly measured; 2) 

determine the constructs being measured by the factors; 3) examine the consistency (or lack 

thereof) with the models from Sample One. Factor loadings appear in Table 6. 

 Factor Chi-square CFI TLI RMSEA SRMR 

1 

 

 (1212.079 df 275), p = 0.0000 0.704 0.677 0.086 (0.082  0.091) 0.081 

2 

 

 (936.184 df 251), p = 0.0000 0.784 0.784 0.784 (0.072  0.083) 0.059 

3 

 

 (634.578 df 228), p = 0.0000 0.872 0.872 0.063 (0.057  0.068) 0.044 
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4 

 

 (444.011 df  206), p = 0.0000 0.925 0.891 0.050 (0.044  0.057) 0.031 

1 

 

 (963.208 df 209), p = 0.0000 0.708 0.678 0.089 (0.083  0.095) 0.084 

2 

 

 (711.042 df 188), p = 0.0000 0.798 0.751 0.078 (0.072  0.084) 0.056 

3 

 

 (416.300 df 168), p = 0.0000 0.904 0.868 0.057 (0.050  0.064) 0.038 
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4 

 

 (353.623 df  149), p = 0.0000 0.921 0.877 0.055 (0.048  0.062) 0.030 
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Table 6. Sample 2: Factor Loadings for One - Four Factor EFA Models (MLR), 25 items 

2 Factor Model 3 Factor Model 4 Factor Model 
Item One  

Bur Bel  Bur Bel  Contribute Burden Contribute Support Lonely 

BEL1 
Others care 

0.741 0.071 0.706 0.002 0.802 -0.112 0.010 -0.129 0.802 0.140 

BEL2 
I belong 

0.787 -0.003 0.817 -0.034 0.832 0.043 0.018 0.123 0.421 0.425 

BEL3 
Rarely interact 

0.334 0.132 0.231 0.106 0.272 -0.074 0.120 -0.028 0.079 0.248 

BEL4 
Friends 

0.701 0.026 0.703 -0.007 0.721 0.040 0.029 0.097 0.464 0.271 

BEL5 
Disconnected 

0.645 0.120 0.563 0.090 0.583 0.019 0.125 0.141 -0.011 0.638 

BEL6 
Outsider 

0.592 0.057 0.560 -0.010 0.651 -0.104 0.022 -0.028 0.008 0.796 

BEL7 
Turn to 

0.661 0.001 0.683 -0.033 0.708 0.014 -0.002 0.036 0.615 0.115 

BEL8 
Unwelcome 

0.587 0.104 0.515 0.026 0.632 -0.166 0.059 -0.104 0.062 0.746 

BEL9 
Close to others 

0.641 -0.216 0.854 -0.316 0.961 -0.017 -0.220 0.011 0.626 0.327 

BEL10 
Daily interaction 

0.544 -0.100 0.653 -0.159 0.708 0.009 -0.088 0.066 0.360 0.330 

BUR1 
Better off 

0.699 0.743 0.103 0.727 0.160 -0.210 0.643 -0.148 0.337 0.023 

BUR2 
Society 

0.510 -0.086 0.597 0.008 0.340 0.670 -0.010 0.780 0.035 0.043 

BUR3 
Happier w/out 

0.633 0.837 -0.044 0.834 0.000 -0.216 0.730 -0.145 0.198 0.013 

BUR4 
Failed 

0.605 0.617 0.101 0.639 0.077 -0.042 0.563 0.049 0.049 0.150 

BUR5 
Miss me 

0.477 0.116 0.391 0.128 0.363 0.037 0.106 0.038 0.489 -0.091 

BUR6 
Burden society 

0.520 0.634 -0.002 0.704 -0.099 0.058 0.604 0.148 -0.007 -0.021 

BUR7 
Asset to people 

0.610 0.094 0.547 0.150 0.426 0.228 0.125 0.273 0.433 -0.054 

BUR8 
Make a difference 

0.681 -0.007 0.705 0.073 0.527 0.372 0.059 0.437 0.403 0.012 

BUR9 
Death as relief 

0.546 0.576 0.072 0.624 0.018 -0.034 0.537 0.009 0.260 -0.134 

BUR10 
Well-being 

0.655 0.073 0.605 0.150 0.450 0.286 0.129 0.349 0.352 0.032 

BUR11 
Burden on people 

0.614 0.668 0.068 0.726 -0.004 0.005 0.642 0.114 -0.015 0.103 

BUR12 
Rid of me 

0.563 0.580 0.087 0.615 0.050 -0.046 0.537 0.014 0.201 -0.043 

BUR13 
Community 

0.595 -0.100 0.697 -0.016 0.446 0.700 -0.021 0.815 0.141 0.016 

BUR14 
Worse 

0.562 0.727 -0.035 0.813 -0.143 0.032 0.725 0.158 -0.158 0.083 

BUR15 
Matter to people 

0.728 0.076 0.685 0.062 0.678 0.055 0.049 0.058 0.745 -0.008 

Note.  Underlined loadings are statistically significant (critical value  >1.96). Bolded loadings are > 2x�s larger than loadings on 
other factors. 
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An examination of the first factor from the four-factor model indicated that eight items 

clearly loaded on this factor, all of which were written to measure perceived burdensomeness: 

The people in my life would be better off if I were gone (.643), The people in my life would be 

happier without me (.730), I think I have failed the people in my life (.563), I think I am a burden 

on society (.604), I think my death would be a relief to the people in my life (.537), I feel like a 

burden on the people in my life (.642), I think the people in my life wish they could be rid of me 

(.537), and I think I make things worse for the people in my life (.725). These items appear to tap 

the construct of perceived burdensomeness on others. An examination of the second factor 

indicated that two of the items written to measure perceived burdensomeness clearly loaded onto 

this factor: I think I give back to society (.780) and I think I contribute to my community (.815). 

This factor appears to tap the construct of perceptions of positive contributions to others, a 

construct I hypothesized a priori to reflect a component of the larger construct of perceived 

burdensomeness; however, as only two items clearly loaded onto this factor, it may be a poorly 

measured factor. An examination of the third factor indicated that three items clearly loaded onto 

this factor, two originally written to measure thwarted belongingness and two written to measure 

perceived burdensomeness: Other people care about me (.802), I feel that there are people I can 

turn to in times of need (.615), I think people in my life would miss me if I went away (.489), 

and I think I matter to the people in my life (.745). This factor appears to measure the degree to 

which an individual perceived that s/he has meaningful, supportive relationships and feels cared 

about, one of the components of thwarted belongingness as defined by Baumeister and Leary 

(1995); thus, I labeled this factor, �support.� An examination of the fourth factor indicated that 

four items clearly loaded on this factor, all of which were written to measure thwarted 

belongingness: I rarely interact with people who care about me (.248), I feel disconnected from 

other people (.638), I often feel like an outsider at social gatherings (.796), and I feel unwelcome 

in most social situations (.746). I labeled this factor �loneliness� as these items appear to tap the 

other component of thwarted belongingness as defined by Baumeister and Leary (1995) -- the 

degree to which one experiences positive social connections, with the absence of these 

connections leading to feelings of loneliness.  

Several items did not clearly load onto one of the four factors�four that were written to 

measure thwarted belongingness (i.e., I feel like I belong; I have many supportive friends; I am 

close to other people; I have at least one satisfying interaction every day) and three that were 
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written to measure perceived burdensomeness (i.e., I think I am an asset to the people in my life; 

I think my ideas, skills, or energy make a difference; I think I contribute to the well-being of the 

people in my life). Comparison to the pattern of loadings from the four-factor model from 

Sample One yields few commonalities (i.e., Table 4), suggesting that a four-factor structure is 

not viable with the current item pool, as this structure is not reliable (i.e., consistent across 

samples).  

Factor loadings for the three-factor model appear in Table 6. An examination of the first 

factor indicated that eight items clearly loaded on this factor, all written to measure perceived 

burdensomeness�The people in my life would be better off I were gone (.727), The people in 

my life would be happier without me (.834), I think I have failed the people in my life (.639), I 

think I am a burden on society (.704), I think my death would be a relief to the people in my life 

(.624), I feel like a burden on the people in my life (.726), I think the people in my life wish they 

could be rid of me (.615), and I think I make things worse for the people in my life (.813). An 

examination of the second factor indicated that 12 items clearly loaded onto this factor, 10 

originally written to measure thwarted belongingness and two written to measure perceived 

burdensomeness�Other people care about me (.802), I feel like I belong (.832), I rarely interact 

with people who care about me (.272), I am fortunate to have many caring and supportive friends 

(.721), I feel disconnected from other people (.583), I often feel like an outsider at social 

gatherings (.651), I feel that there are people I can turn to in times of need (.708), I feel 

unwelcome in most social situations (.632), I am close to other people (.961), I have at least one 

satisfying interaction every day (.708), I think people in my life would miss me if I went away 

(.363), and I think I matter to the people in my life (.678). The latter two items were written to 

measure perceived burdensomeness. The shared content of all the items clearly loading onto this 

factor is the experience of perceiving that one is connected to, cared about, and supported by 

others�indicating that a label of thwarted belongingness is appropriate as these items appear to 

cover all aspects of this construct. An examination of the third factor indicated that only two 

items clearly loaded on this factor, the same two items that loaded on the �positive contributions 

to others� factor from the four-factor model. Again, as only two items clearly loaded onto this 

factor, it may be poorly measured; consistent with this hypothesis, these two items did not load 

together on factors in the models from Sample One, also suggesting that this factor structure is 

not reliable and thus not a viable model.  
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Factor loadings for the two-factor model appear in Table 6. An examination of the first 

factor indicated that eight items clearly loaded on this factor, the same items that loaded onto the 

perceived burdensomeness factor in the three-factor model�The people in my life would be 

better off I were gone (.743), The people in my life would be happier without me (.837), I think I 

have failed the people in my life (.617), I think I am a burden on society (.634), I think my death 

would be a relief to the people in my life (.576), I feel like a burden on the people in my life 

(.668), I think the people in my life wish they could be rid of me (.580), and I think I make things 

worse for the people in my life (.727). An examination of the second factor indicated that 17 

items clearly loaded onto this factor, all the items that loaded onto the thwarted belongingness 

factors and positive contributions factors from the three-factor model, indicating that supporting 

and contributing to others is an aspect of interpersonal relating that could be subsumed under the 

broader construct of thwarted belongingness. The loadings on this factor are as follows: Other 

people care about me (.706), I feel like I belong (.817), I rarely interact with people who care 

about me (.231), I am fortunate to have many caring and supportive friends (.703), I feel 

disconnected from other people (.563), I often feel like an outsider at social gatherings (.560), I 

feel that there are people I can turn to in times of need (.683), I feel unwelcome in most social 

situations (.515), I am close to other people (.854), I have at least one satisfying interaction every 

day (.653), I think people in my life would miss me if I went away (.391), and I think I matter to 

the people in my life (.685).  

Model Comparisons 

Of note is the fact that all 25 items clearly loaded onto one of two factors in this model. 

In the original two-factor EFA with Sample One, one of the belongingness items, �I feel 

unwelcome in most social situations� significantly loaded onto both factors with comparable 

magnitudes (i.e., .374 and .352). It was subsequently removed from the revised EFA with 

Sample One. In the current analysis, this item clearly loaded onto the belongingness factor 

(.515). Given that this item performed differently across the two samples, should it be retained or 

dropped? Inspection of the modification indices for the current analysis indicates that a large 

drop in chi-square would occur by allowing this item to co-vary with another belongingness 

item, �I often feel like an outsider at social gatherings� (MI 80.478). The expected correlation 

between these two items (.761) suggests a high degree of redundancy. In the service of creating a 
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parsimonious measurement model, it may be beneficial to remove this item�I feel unwelcome 

in most social situations. 

Similarly, in the original two-factor EFA with Sample One, two of the items written to 

measure perceived burdensomeness, �I matter to people in my life� and �I feel like a burden on 

the people in my life,� significantly loaded onto both factors with comparable magnitudes (i.e., 

.457 and .413; .330 and .422 respectively). These items were subsequently removed from the 

revised EFA with Sample One. In the current analysis, �I matter to people in my life� clearly 

loaded onto the belongingness factor (.685) and �I feel like a burden on the people in my life� 

clearly loaded onto the burdensomeness factor (.668). These data suggest that the item �I matter 

to people in my life� likely measures aspects of both thwarted belongingness and perceived 

burdensomeness and does not perform consistently across samples, reducing its utility, and 

suggesting it should be removed. In contrast, the item, �I feel like a burden on the people in my 

life� significantly loaded onto the perceived burdensomeness factor in both samples, though it 

more clearly loaded on this factor in the second sample. Given that this item performed similarly 

(though not identically) in both samples and has a high degree of face validity regarding the 

measurement of perceived burdensomeness, the measurement model may be improved by 

retaining this item. 

Two additional discrepancies emerged. The item written to measure perceived 

burdensomeness, �I think I have failed the people in my life� significantly loaded onto the 

perceived burdensomeness factors for both Samples One and Two, but the magnitude of the 

loading on the burdensomeness factor for Sample One (.420) was not two times greater than its 

(non-significant) loading on the belongingness factor (.265), thus it was removed in the 

subsequent re-analysis. However, in the current analysis, this item clearly loaded on the 

perceived burdensomeness factor (.617, significant) compared to its non-significant loading on 

the belongingness factor (.101), suggesting that this item may be a useful indicator of the 

perceived burdensomeness and should be retained. Finally, an item written to measure perceived 

burdensomeness, �I think people in my life would miss me if I went away� clearly loaded onto 

the burdensomeness factor in the original analysis for Sample One (.408) and the re-analysis for 

Sample One (.394), though it also significantly loaded onto the belongingness factor (.184) in the 

re-analysis. In the current analysis, this item clearly loaded onto the belongingness factor (.391), 

suggesting that this item is not a reliable indicator of either construct, and likely measures 
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aspects of both constructs. This item is therefore likely not a �pure� indicator, making it a less 

useful item when constructing separate scales for thwarted belongingness and perceived 

burdensomeness, suggesting it should be dropped. 

Model Evaluation for the Revised Exploratory Factor Analysis with Sample Two  

The discrepancies between the EFA solutions from Samples One and Two highlighted 

above suggest that the following three item deletions may improve a two-factor model of the 

latent structure of the INQ: �I feel unwelcome in most social situations� (Belongingness 8), �I 

think people in my life would miss me if I went away� (Burdensomeness 5), and �I matter to the 

people in my life� (Burdensomeness 15). Thus, the following EFA involved re-running the EFA 

model for Sample 2, but with these three items that performed inconsistently across the two 

samples removed from the model. Thus, the aim of this EFA is to determine if a model with 22 

indicators also yields acceptable fit for a two-factor model in the current sample � in other 

words, is the latent structure described above recovered in this new model?  

In this re-analysis, results indicated four eigenvalues greater than one (9.011, 2.028, 

1.459, 1.058). The scree plot is most consistent with a three-factor model, however. An 

examination of fit indices for the models with one, two, three, and four factors presented in the 

lower half of Table 9 indicates a similar pattern of results that was obtained from the EFA with 

25 items that is consistent with adequate fit for a two-factor model; a difference for this analysis 

appears to be that the four-factor model is no longer superior to the three-factor model. However, 

the pattern of loadings for the two-factor model (see Table 7) is identical for the EFA model with 

22 items and EFA with 25 items (with the exception of Belong item 3, I rarely interact with 

others, which did not clearly load onto either factor), suggesting that the factor structure for the 

two-factor model was recovered. With the exception of belongingness item 3, all items clearly 

loaded onto one of the factors, suggesting that this solution includes items that are relatively pure 

indicators of either thwarted belongingness or perceived burdensomeness. Finally, modification 

indices suggest that allowing two pairs of items to co-vary should improve model fit: 

burdensomeness items two and 13 (i.e., I think I give back to society; I think I contribute to my 

community) yielded a modification index of 122.532 with a corresponding parameter change of 

.903; and belongingness items 5 and 6 (i.e., I feel disconnected from other people; I often feel 

like an outsider in social gatherings) yielded a modification index of 34.995 with a 

corresponding parameter change of .583. As both of these pairs of items have shared content not 
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due to the constructs of perceived burdensomeness and thwarted belongingness respectively (i.e., 

discomfort in social situations; reference to a larger social group), allowing the error terms of 

these items to co-vary in the CFA model may improve the fit of the measurement model. 

 
 

Table 7. Sample 2: Factor Loadings for Revised EFA Models (MLR), 22 items 

2 Factor Model 3 Factor Model 4 Factor Model 
Item One  

Bur Bel  Bur Bel  Contribute Burden Contribute Belong F4 

BEL1 
Others care 0.715 0.150 0.618 0.030 0.766 -0.097 0.067 -0.043 0.767 -0.199 

BEL2 
I belong 0.785 0.029 0.801 -0.031 0.836 0.056 -0.003 0.111 0.763 0.083 

BEL3 
Rarely interact 0.331 0.152 0.208 0.112 0.263 -0.062 0.110 -0.057 0.286 0.124 

BEL4 
Friends 0.693 0.067 0.668 0.001 0.713 0.049 0.029 0.105 0.646 0.013 

BEL5 
Disconnected 0.648 0.144 0.549 0.103 0.568 0.044 0.064 0.033 0.588 0.526 

BEL6 
Outsider 0.579 0.098 0.516 0.027 0.598 -0.056 0.017 -0.066 0.631 0.322 

BEL7 
Turn to 0.651 0.048 0.641 -0.031 0.709 0.015 0.013 0.081 0.650 -0.177 

BEL9 
Close to others 0.624 -0.150 0.797 -0.317 0.971 -0.012 -0.251 0.026 0.892 0.007 

BEL10 
interaction 0.542 -0.063 0.631 -0.168 0.729 0.011 -0.133 0.038 0.671 0.128 

BUR1 
Better off 0.706 0.802 0.033 0.734 0.162 -0.215 0.697 -0.159 0.264 -0.021 

BUR2 
Society 0.515 -0.115 0.645 0.012 0.305 0.688 -0.008 0.809 -0.005 0.120 

BUR3 
Happier w/out 0.645 0.886 -0.104 0.838 0.005 -0.220 0.782 -0.170 0.130 -0.001 

BUR4 
Failed 0.612 0.636 0.069 0.654 0.054 -0.029 0.606 0.017 0.094 0.134 

BUR6 
Burden society 0.533 0.634 -0.012 0.709 -0.111 0.061 0.654 0.128 -0.107 0.039 

BUR7 
Asset 0.604 0.110 0.534 0.161 0.401 0.232 0.162 0.325 0.276 -0.087 
BUR8 
Make a 
difference 0.680 -0.011 0.722 0.082 0.499 0.381 0.088 0.497 0.306 -0.102 

BUR9 
Death as relief 0.551 0.588 0.045 0.631 0.005 -0.033 0.623 0.046 0.018 -0.238 

BUR10 
Well-being 0.655 0.072 0.615 0.163 0.421 0.296 0.164 0.394 0.275 -0.083 

BUR11 
Burden people 0.628 0.673 0.053 0.736 -0.021 0.013 0.684 0.073 0.000 0.120 

BUR12 
Rid of me 0.571 0.594 0.060 0.621 0.040 -0.042 0.605 0.029 0.059 -0.145 

BUR13 
Community 0.604 -0.129 0.751 -0.020 0.427 0.709 -0.025 0.839 0.095 0.052 

BUR14 
Worse 0.592 0.703 -0.013 0.805 -0.132 0.034 0.749 0.102 -0.115 0.061 
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Discussion 

Results of two EFA�s in a CFA framework suggest a tentative measurement model for 

the INQ that consists of 22 INQ items, with 14 items loading exclusively on a thwarted 

belongingness factor and eight items loading exclusively on a perceived burdensomeness factor. 

The thwarted belongingness items are as follows: Other people care about me; I feel like I 

belong; I rarely interact with people who care about me; I am fortunate to have many caring and 

supportive friends; I feel disconnected from other people; I often feel like an outsider in social 

gatherings; I feel that there are people I can turn to in times of need; I am close to other people; I 

have at least one satisfying interaction every day; I think I give back to society; I think I am an 

asset to the people in my life; I think my ideas, skills, or energy make a difference; I think I 

contribute to the well-being of the people in my life; I think I contribute to my community. The 

perceived burdensomeness items are as follows: The people in my life would be better off I were 

gone; The people in my life would be happier without me; I think I have failed the people in my 

life; I think I am a burden on society; I think my death would be a relief to the people in my life; 

I feel like a burden on the people in my life; I think the people in my life wish they could be rid 

of me; I think I make things worse for the people in my life. In addition, results suggest that two 

pairs of items should have covariances between their residuals due to shared content not 

accounted for by the latent variable (i.e., Bel5/Bel6; Bur2/Bur13).  

Results suggest that the tentative measurement model described above consists of 

relatively pure indicators of thwarted belongingness and perceived burdensomeness that should 

provide an adequate fit to the data when cross-loadings are removed; this is the focus of the next 

analytic step using CFA.  

 
Confirmatory Factor Analysis with Undergraduates 

 
 The final step in the development of an initial measurement model for the INQ involved 

using the results from the exploratory factor analyses described above to formulate and test the 

model in a confirmatory analysis framework. Unlike in EFA in which all indicators freely load 

onto both factors, in CFA, the parameterization of the model is fully specified a priori. Thus, the 

items deemed to be good indicators of thwarted belongingness in the above analyses will only 

load onto this factor in the CFA, and similarly for perceived burdensomeness. This specification 

allows for an empirical test of the interpersonal theory�s assumption that thwarted belongingness 
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and perceived burdensomeness are distinct (though related) constructs by examining the fit of a 

model with two latent constructs (allowed to co-vary) and the absence of cross-loadings (i.e., 

each INQ item is an indicator of either the thwarted belongingness latent variable or perceived 

burdensomeness latent variable).   

Method 

Model Specification 

A confirmatory factor analysis with 22 INQ items was run using robust maximum 

likelihood (MLR) as the estimator (Mplus Version 5.1 software). This model was run using 

Sample Three with the 22 INQ items (i.e., those deemed to be the best indicators through EFA 

procedures described above) as indicators of two latent variables, one representing thwarted 

belongingness and one representing perceived burdensomeness. Thus, the model includes 22 

observed variables. Each observed variable is only an indicator of a single latent variable (i.e., 

either thwarted belongingness or perceived burdensomeness). The model includes the following 

47 parameters to be estimated: twenty-four variances for latent variables (i.e., one each for the 

factors of thwarted belongingness and perceived burdensomeness; one each for the 22 error 

terms of the indicators); three covariances (i.e., between the belongingness and perceived 

burdensomeness factors; between residual terms of Bel5 and Bel6; between residual terms of 

Bur2 and Bur13); and 20 factor loadings (i.e., for each of the indicators except the first two for 

each latent variable as these loadings were fixed to zero to manage scale dependency). Further, 

the model has 253 observations (i.e., unique pieces of data used in the input matrix�the 

variances and covariances of the indicators; [22*23]/2 = 253). Thus, the model�s degrees of 

freedom are computed as follows: 253 observations � 47 parameters to be estimated = 206 df.   

Input Data 

Sample Characteristics. The sample for the current analysis is the third sample described 

in this project and is thus referred to as Sample Three. This sample is the other half of the 

randomly divided sample used to form Sample 2. This sample consists of 456 undergraduates at 

Florida State University who received course credit for participation. The majority of the sample 

was female (66.50%).  Mean age was 18.79 years (std. 1.471; range: 18 to 35 years). Data on the 

self-identified race of participants are as follows: 82.80% Caucasian, 8.90% Black or African 

American, 2.10% Asian, and 6.30% other race. Regarding ethnicity, 16.70% of the sample self-

identified as Hispanic/Latino. 
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Study Procedures. Procedures are identical to that for the second EFA described above.  

Description of Data. Descriptive statistics (i.e., n, mean, standard error, median, mode, 

standard deviation, variance, skew, kurtosis, range) for the observed variables, as well as the 

covariances among them, appear in Table 20 in Appendix A. The correlation matrix appears in 

Table 21 in Appendix A. All available data were used in estimation, with missing data handled 

by direct maximum likelihood using the robust maximum likelihood estimator. The total number 

of missing data patterns was five; an examination of the missing data patterns indicates that the 

lowest covariance coverage value for a pair of items is .993, well above the proposed minimum 

accepted value of .50 (Muthén & Muthén, (1998-2007)). As with the previous samples, many of 

the INQ items demonstrated elevated skew and kurtosis, suggesting that robust maximum 

likelihood is an appropriate estimator. However, the full range of possible scores is represented 

for each of the indicators.  

Results & Discussion 

 To examine the viability of the current CFA model, I first examined the tests of model fit. 

The chi-square test of model fit (615.410, df 206, p <.0001) is inconsistent with adequate fit; 

however, as mentioned above, this index of model fit is overly sensitive to sample size, and 

given the large sample used for the current analysis, chi-square may underestimate the degree of 

model fit. Values for both the CFI and TLI (.859, .842 respectively) approach cut-off values for 

good fit (i.e., .90), suggesting adequate-to-good fit for the current model. Finally, both the 

RMSEA value (.066; 90% confidence interval .060 - .072) and the SRMR value (.058) are 

consistent with adequate fit.  I also examined the factor determinacies for both factors for the 

complete data pattern, as well as the four other data patterns (due to missing data). All 

determinacies for both factors were greater than .95, with 1.00 being the best value, indicating 

evidence for the reliability of the current factor solution. Taken together, these data suggest that 

the current model provides an adequate-to-good fit to the data and thus represents a viable 

measurement model for the Interpersonal Needs Questionnaire.  

 Next, I examined the parameter estimates for the model � the estimated factor loadings, 

covariances, residual covariances, variances, and residual variances (see Table 8).  
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Table 8. Sample 3: Factor Loadings, Covariances, Residual Covariances, Variances 

  Unstandardized Standardized 

  Estimate S.E. Est./S.E. Estimate S.E. Est./S.E. 

Factor loadings BELONG:       

BEL1 Others care 1.000 0.000 999.000 0.665 0.048 13.854

BEL2 I belong 1.548 0.127 12.163 0.809 0.027 29.520

BEL3 Rarely interact 0.623 0.109 5.692 0.327 0.055 5.953

BEL4 Friends 1.117 0.104 10.747 0.700 0.037 18.897

BEL5 Disconnected 1.196 0.146 8.167 0.565 0.045 12.575

BEL6 Outsider 1.246 0.145 8.567 0.563 0.043 13.169

BEL7 Turn to 0.998 0.094 10.568 0.649 0.046 14.217

BEL9 Close to others 1.386 0.116 11.984 0.736 0.037 19.923

BEL10 Daily interaction 0.998 0.125 8.013 0.580 0.047 12.399

BUR2 Give back society 1.003 0.119 8.427 0.520 0.045 11.431

BUR7 Asset to people 1.297 0.135 9.596 0.709 0.038 18.804

BUR8 Make a difference 1.257 0.144 8.717 0.676 0.036 18.783

BUR10 Well-being 1.315 0.128 10.303 0.716 0.037 19.335

BUR13 Community 1.354 0.133 10.153 0.626 0.036 17.572

Factor loadings BURDEN:       

BUR1 Better off 1.000 0.000 999.000 0.837 0.066 12.606

BUR3 Happier w/out me 0.956 0.061 15.680 0.860 0.042 20.685

BUR4 Failed others 1.196 0.152 7.891 0.723 0.038 18.792

BUR6 Burden on society 0.582 0.132 4.407 0.459 0.071 6.499

BUR9 Death as relief 0.414 0.099 4.187 0.545 0.099 5.486

BUR11 Burden on others 1.057 0.087 12.100 0.766 0.046 16.736

BUR12 Rid of me 0.824 0.081 10.154 0.697 0.080 8.694

BUR14 Makes things worse 1.036 0.086 12.019 0.814 0.040 20.384

Covariance/residual covs:       

 Belong with Burden 0.327 0.066 4.930 0.693 0.035 19.939

 bel5 with bel 6 0.769 0.110 6.986 0.497 0.053 9.427

 bur2 with bur 13 0.780 0.089 8.743 0.581 0.045 12.924

Variances:       

 BELONG 0.483 0.079 6.088    

 BURDEN 0.461 0.124 3.716    

Note.  Standardized parameter estimates were computed using the variances of the continuous latent variables as 
well as the variances of the outcome variables and is the one used in the linear regression of y on x (StdYX output in 
MPlus). MPlus computes standard errors for standardized estimates. 

 
 
Regarding the unstandardized factor loadings, all indicators specified to be caused by the latent 

variable �thwarted belongingness� resulted in significant factor loadings for this latent variable 

and all the indicators specified to be caused by the latent variable �perceived burdensomeness� 
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resulted in significant loadings for this latent variable. The model specified covariances were 

also statistically significantly greater than zero. The magnitude of the standardized loadings for 

the latent variable �thwarted belongingness� ranged from .809 to .327 (all statistically 

significant). The five items with loadings of the greatest magnitudes (all > .700) are as follows: I 

feel like I belong (.809), I am close to other people (.736), I think I contribute to the well-being 

of the people in my life (.716), I think I am an asset to the people in my life (.709), and I am 

fortunate to have many caring and supportive friends (.700). The magnitude of the loadings for 

the latent variable �perceived burdensomeness� ranged from .860 to .459 (all statistically 

significant). The five items with loadings of the greatest magnitudes (all > .700) are as follows: 

The people in my life would be happier without me (.860), The people in my life would be better 

off if I were gone (.837), I think I make things worse for the people in my life (.814), I feel like a 

burden on the people in my life (.766), and I think I have failed the people in my life (.723).  
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Table 9. Sample 3: Residual Covariances & R-square Estimates 

 

  Unstandardized Standardized 
  Estimate S.E. Est./S.E. Estimate S.E. Est./S.E. r-square 

BELONG:        

BEL1 Others care 0.611 0.117 5.221 0.558 0.064 8.750 0.442

BEL2 I belong 0.610 0.084 7.237 0.345 0.044 7.769 0.655

BEL3 Rarely interact 1.568 0.226 6.932 0.893 0.036 24.891 0.107

BEL4 Friends 0.626 0.084 7.447 0.510 0.052 9.820 0.490

BEL5 Disconnected 1.476 0.146 10.081 0.681 0.051 13.418 0.319

BEL6 Outsider 1.621 0.150 10.829 0.683 0.048 14.215 0.317

BEL7 Turn to 0.662 0.101 6.527 0.579 0.059 9.782 0.421

BEL9 Close to others 0.786 0.109 7.231 0.458 0.054 8.425 0.542

BEL10 Daily interaction 0.951 0.106 8.950 0.664 0.054 12.244 0.336

BUR2 Give back society 1.312 0.102 12.832 0.730 0.047 15.427 0.270

BUR7 Asset to people 0.805 0.098 8.251 0.497 0.053 9.299 0.503

BUR8 Make a difference 0.907 0.088 10.365 0.543 0.049 11.152 0.457

BUR10 Well-being 0.796 0.102 7.807 0.488 0.053 9.208 0.512

BUR13 Community 1.375 0.100 13.747 0.608 0.045 13.629 0.392

BURDEN:        

BUR1 Better off 0.196 0.085 2.311 0.299 0.111 2.683 0.701

BUR3 Happier w/out me 0.148 0.037 3.985 0.260 0.072 3.643 0.740

BUR4 Failed others 0.600 0.080 7.480 0.477 0.056 8.559 0.523

BUR6 Burden on society 0.584 0.121 4.830 0.789 0.065 12.152 0.211

BUR9 Death as relief 0.187 0.075 2.481 0.703 0.108 6.498 0.297

BUR11 Burden on others 0.362 0.075 4.809 0.413 0.070 5.887 0.587

BUR12 Rid of me 0.330 0.116 2.845 0.514 0.112 4.593 0.486

BUR14 Makes things worse 0.252 0.046 5.511 0.338 0.065 5.208 0.662

 

 

As the model does not include any cross-loadings, the standardized factor loadings can be 

interpreted as the correlation between the indicator and the latent variable it loads onto, with a 

corresponding R-square value that indicates the proportion of the variance in the indicator 

explained by the latent variable and the residual variances representing the variance not 

explained the latent variable (Brown, 2006). The R-square values (also referred to as 

communalities) and residual variances are displayed in Table 9. The R-square values range from 

.107 to .740, with most values (i.e., 15, 68%) falling somewhere in between, indicating moderate 

magnitudes (i.e., in the .300 - .600 range). These data suggest that both of the latent variables are 

adequately measured by the indicators included in the current model, and that all of these 
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indicators are reasonably good indicators of the latent constructs of thwarted belongingness and 

perceived burdensomeness. Thus, as with the model fit statistics reviewed above, the results of 

model estimation suggest that the current model represents a viable measurement model for the 

Interpersonal Needs Questionnaire. 

Finally, modification indices were examined (see Table 29 in Appendix C) to determine 

whether model fit could be substantially improved by freeing any parameters constrained to zero 

in the current model (e.g., a cross-loading, residual covariances, etc.). Of note, none of the 

potential cross loadings were of a substantial magnitude (i.e., none with modification indices 

greater than 10; albeit a somewhat arbitrary value, but a conservative value compared to the 

criterion of 20 or greater used in the EFA�s above). Several modification indices for residual 

correlations yielded substantial values. One residual correlation with a particularly large 

modification index (i.e., 50.325) was between the items, �I think I contribute to the well-being of 

the people in my life,� and �I think I am an asset to the people in my life.� The corresponding 

expected standardized parameter for this residual covariance is .459. As the shared content of 

these items is also part of the construct of the latent variable both are related to � positive 

contributions to others � this substantial relationship is suggestive of a potential additional latent 

variable (i.e., suggestive of under-factoring). As the viability of a four-factor model was 

examined and rejected for the current item pool (in the EFA sections above) and the current 

model fit is acceptable, no current modifications to the current measurement model appear 

necessary using these modification indices as a guide. 

General Discussion of the Development of the Measurement Model 

The first aim of the current project was to develop a viable latent variable measurement 

model of the INQ in order achieve the following: first, provide a test of the theory�s assumption 

that thwarted belongingness and perceived burdensomeness are distinct (but related) constructs; 

and second, determine which items represent pure indicators of the constructs in order to develop 

a useful instrument for use in research on suicidal behavior or in clinical suicide risk 

assessments. Results suggest that the measurement model developed and tested above represents 

a viable representation of the latent structure of the INQ, with two distinct, but related, 

constructs, as posited by the Interpersonal Theory.  

Limitations include, however, that not all fit statistics for this model resulted in values 

unequivocally indicating good fit. Results suggest that a four-factor hierarchical model would 
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likely provide a better representation of the �true� latent factor space of thwarted belongingness 

and perceived burdensomeness; however, the current item pool does not allow for the viability of 

a four-factor model. Thus, the two-factor model, and corresponding less-than-perfect fit to the 

data are accepted as the best representation of the latent structure of the constructs of thwarted 

belongingness and perceived burdensomeness given the current item pool. Future studies could 

involve the development of additional items to ascertain the viability of a four factor model. 

Another limitation involves the relatively psychological healthy samples upon which the 

measurement model was developed that could limit the generalizability of the model to healthy 

young adults. This limitation is directly addressed in the next section on multiple-group CFA.  

An additional finding meriting additional investigation in future studies is that several 

items originally written to measure perceived burdensomeness loaded instead on the thwarted 

belongingness factor. These data suggest that supporting and contributing to others is an aspect 

of interpersonal relating that could be subsumed under the broader construct of thwarted 

belongingness and future research could further attend to this hypothesis, and if warranted, revise 

the theory�s definitions of the constructs of thwarted belongingness and perceived 

burdensomeness. 
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MULTIPLE-GROUP CFA 

 
 In this section, the measurement model developed above is used in two multiple-group 

CFA models. This aim involves examining the equivalence of both the measurement and 

structural parameters of the measurement model of the INQ across diverse populations, using 

multiple groups. Across-group equivalence of factor loadings and intercepts involves tests of 

equivalence of the measurement parameters for the indicators and thus represents tests of 

measurement invariance. Across-group equivalence of factor variances, factor covariances, and 

latent means involves equivalence of the structural parameters for the latent variables and thus 

represent tests of population heterogeneity.  The first multiple-group CFA involves an 

investigation of the equivalence of the measurement model between undergraduates (Sample 

Three) and clinical outpatients (Sample Four). The second multiple-group CFA involves an 

investigation of the equivalence of the measurement model between undergraduates (Sample 

Three) and elder adults (Sample Five).  

Examination of measurement invariance is a key component in testing the construct 

validity of the INQ and in examining its psychometric properties. The measurement model was 

developed using three large samples of undergraduates, largely for convenience purposes. 

However, the INQ was developed for use in investigating suicidal behavior, which is relatively 

uncommon in young adults. The vast majority of people who die by suicide (i.e., approximately 

95%) suffer from mental disorders (Cavanagh, Carson, Sharpe, & Lawrie, 2003) � and it is quite 

possible that the remaining 5% suffer from subclinical variants of mental disorders. Thus, it is 

crucial that the structure of the INQ be examined in the population of individuals with mental 

disorders. The multiple-group CFA with undergraduates and clinical outpatients allows an 

examination of whether individuals evidencing a greater degree of psychopathology�in this 

case, clinical outpatients�respond to items on the INQ in a manner that yields a comparable 

factor structure to responses from undergraduates. These analyses also attempt to answer the 

following: do the individual INQ items perform equally well as indicators of the latent constructs 

of thwarted belongingness and perceived burdensomeness in clinical outpatients as in a relatively 

healthier sample of undergraduates?   

The age range of the participants in the undergraduate samples used to develop the 

measurement model is another notable characteristic that may limit generalizability of the 
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psychometric properties. Suicide rates vary by age, with the highest suicide rate (in the U.S.) 

among the elderly (Gould, Shaffer, & Greenberg, 2003). Thus it is crucial that the structure of 

the INQ be examined in an elderly population. In addition, the majority of elders who die by 

suicide present for services in primary care settings (i.e., rather than mental health clinics; 

Luoma, Martin, & Pearson, 2002). Thus, an investigation of the psychometric properties of the 

INQ among elders in a primary care setting (Sample Five) is highly relevant for suicide 

prevention efforts.  

 Following the recommendations of Brown (2006), the following steps are used to 

examine measurement invariance and population heterogeneity. First, the viability of the 

measurement model is examined separately in both groups (i.e., clinical outpatients and elders). 

If the measurement model provides an adequate fit to the data, several forms of measurement 

invariance, and then population heterogeneity, will be examined separately for outpatients then 

elders. For many forms of invariance/heterogeneity, the viability of subsequent models rests on 

the assumption of �less strict� forms of invariance/homogeneity. Thus, the models were run 

sequentially until invariance/homogeneity no longer held.  The first test of invariance functions 

as the �baseline� model and is the test of equal form (i.e., equivalent factor structure; also 

referred to as configural invariance). Next, if equal form is supported, equality of factor loadings 

will be examined; this is also termed metric invariance or weak factorial invariance. Next, if 

equal factor loadings is supported, mean structures will be included and the equality of indicator 

intercepts will be examined; this form of invariance is also termed scalar invariance or strong 

factorial invariance. Partial invariance will be considered as well (e.g., some factor loadings may 

be invariant while others are not). If evidence for some level of measurement invariance holds, 

test of population heterogeneity will be conducted in the following order: equality of variances, 

equality of covariances between latent variables, and equality of latent means.  

 
Single Group CFA with Clinical Outpatients 

 
The first step in examining invariance in the sequence above involves testing the 

measurement model in a single group solution: if the two-factor measurement model found using 

undergraduate samples does not provide adequate fit in a clinical sample, this result would 

preclude further examination of invariance, as the hypothesis of invariance would be rejected. 

The interpersonal theory posits that the simultaneous experience of thwarted belongingness and 
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perceived burdensomeness is a proximal cause of all forms of suicidal behavior. Thus, the theory 

would predict the presence of equivalent latent structures for the INQ derived from 

undergraduate and outpatient populations. Thus, it is hypothesized that the measurement model 

developed above will provide adequate fit to the data from a large sample of clinical outpatients.  

Method 

Model Specification 

 The CFA model described above�a model with two latent variables (i.e., thwarted 

belongingness and perceived burdensomeness) and 22 observed variables (i.e., 22 of the INQ 

items)�was examined in a sample of clinical outpatients (n = 397). Thus, as with the model 

above, the current model has 206 degrees of freedom.  

Input Data 

Sample Characteristics. The sample for the current analysis (Sample Four) consists of 

397 adult clients from the Florida State University (FSU) Psychology Clinic, an outpatient 

community mental health center. This sample represented all new adult therapy cases admitted 

over the course of May 2007 to December 2008 with completed questionnaire packets including 

the INQ (missing data were allowed). The majority of the sample was female (57.20%).  Mean 

age was 26.57 years (std. 9.845; range: 18 to 65 years). Data on the self-identified race/ethnicity 

of participants are as follows: 76.00% Caucasian, 10.20% Black or African American, 9.50% 

Hispanic/Latino, 3.00% Asian, and 1.30% other race. The vast majority of the sample was 

diagnosed with at least one Axis I mental disorder (93.2%). The Global Assessment of 

Functioning (GAF) ratings for the sample ranged from 35 to 90, spanning the “major 

impairment” to “minimal symptoms” ranges respectively, with the modal score (i.e., 60) falling 

within the “moderate” symptoms/functional impairment range; these data indicate that the 

current sample consists of individual who evidence significant psychopathology of a moderate 

severity.   

Study Procedures. Upon application, all clients were informed of the research and training 

nature of the clinic and signed a form consenting to their inclusion in research and to limits of 

confidentiality (including imminent risk for suicide). All measures were administered to clients 

with their application materials prior to treatment. Participants were assessed for suicide risk by a 

graduate student clinician prior to beginning treatment and were designated to be either at low, 

moderate, or high risk for suicide according to procedures described by Joiner, Walker, Rudd, and 
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Jobes (1999). All participants were debriefed and given phone numbers for local mental health 

services. The FSU Psychology Clinic primarily serves patients who present with clinical disorders 

typical of a community mental health outpatient clinic and employs minimal exclusionary criteria, 

excluding from treatment only people with psychotic or bipolar-spectrum disorders who do not 

take actions to become stabilized on medications. 

Description of Data. Descriptive statistics (i.e., n, mean, standard error, standard 

deviation, variance, skew, kurtosis, range) for the observed variables and the covariances among 

them appear below in Table 22 in Appendix A. The correlation matrix appears below in Table 23 

in Appendix A. All available data were used in estimation, with missing data handled by direct 

maximum likelihood using the robust maximum likelihood estimator. The total number of 

missing data patterns was three; an examination of the missing data patterns indicates that the 

lowest covariance coverage value for a pair of items is .995, well above the proposed minimum 

accepted value of .50 (Muthén & Muthén, (1998-2007)).  

Several of the INQ items demonstrated elevated skew and kurtosis, suggesting that robust 

maximum likelihood is an appropriate estimator. However, the degree of non-normality is much 

less extreme compared to previous samples (as would be expected given that this is a clinical 

sample). It is of note that variances for the INQ items were greater in the current sample 

compared to the other three samples examined thus far (see Table 10); this is expected given that 

the previous samples were undergraduates with presumably lower levels of psychopathology (vs. 

a clinical sample).  Given that the constructs of thwarted belonginginess and perceived 

burdensomeness are theorized to cause suicidal desire (a serious symptom of several mental 

disorders), we would expect greater elevations in these constructs, and thus greater variation, in 

responses to the INQ items in a clinical sample.   

Results 

Model Evaluation 

 To examine the viability of the measurement model in a clinical sample, tests of overall 

model fit were examined. As with the models above, two indices of absolute fit were examined. 

First, the chi-square test of model fit was examined, and as with results from the other samples in 

the current project, results for this sample (842.479, df 206, p <.0001) are inconsistent with 

adequate fit; however, given the large size of the current sample, chi-square may underestimate 

the degree of model fit. The SRMR was also examined as an index of absolute fit and the 
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obtained SRMR value of .066 indicates good fit. Values for the comparative fit indices were also 

examined: both the CFI and TLI (.852, .834 respectively) approach the minimal cut-off values 

for adequate fit (i.e., .90), suggesting borderline adequate fit for the current model. The RMSEA 

is a parsimony corrected fit index (i.e., inclusion of a �penalty� for poor parsimony), with values 

close to or below .06 indicating good fit and values of .08 or less indicating adequate fit. The 

RMSEA value (.088; 90% CI .082 - .094) indicates borderline adequate fit. With the exception 

of the RMSEA, similar values for model fit were obtained for the undergraduate and clinical 

samples. For the RMSEA, the value was clearly indicative of adequate fit for the undergraduate 

sample (i.e., .066; 90% confidence interval .060 - .072), while its value is equivocal for the 

clinical sample.  

 
 
Table 10. Variances for 22 INQ Items Across Samples 1-5 

Variances Undergraduates Clinical Elders 

Item Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 

Bel 1 1.606 0.862 1.097 3.010 1.356 

Bel 2 2.900 1.960 1.771 4.333 1.858 

Bel 3 2.016 2.173 1.759 3.650 3.401 

Bel 4 2.317 1.687 1.232 4.206 2.313 

Bel 5 3.222 2.319 2.172 4.688 2.745 

Bel 6 3.376 2.524 2.371 4.738 2.754 

Bel 7 1.787 1.502 1.146 4.126 1.469 

Bel 9 2.486 1.662 1.718 3.843 2.338 

Bel 10 2.258 1.715 1.435 4.255 2.444 

Bur 1 1.164 0.497 0.658 2.090 1.451 

Bur 2 2.397 1.934 1.802 3.319 2.707 

Bur 3 1.253 0.483 0.570 1.815 1.084 

Bur 4 2.588 1.389 1.261 4.169 2.767 

Bur 6 1.197 0.951 0.741 2.509 1.033 

Bur 7 1.997 1.516 1.624 3.987 2.525 

Bur 8 2.355 1.803 1.675 3.846 2.466 

Bur 9 0.744 0.371 0.266 1.583 0.630 

Bur 10 1.929 1.799 1.635 3.696 1.695 

Bur 11 1.996 1.107 0.880 4.010 1.295 

Bur 12 1.089 0.454 0.644 2.012 1.283 

Bur 13 2.808 2.279 2.266 3.488 2.988 

Bur 14 1.598 1.067 0.748 3.337 0.971 
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To evaluate overall model fit, I also examined the factor determinacies for both latent 

variables for the complete data pattern, as well as the two other data patterns (due to missing 

data). All determinacies for both factors were greater than .95, with 1.00 being the best value: the 

determinacy for the Burdensomeness latent variable was .963 for all three data patterns and the 

determinacies for the Belong latent variable were .973, .971, and .966. These data provide 

evidence for the reliability of the current factor solution. Taken together, these data on overall 

model fit suggest that the current model provides borderline adequate fit to the data. Thus, 

pending results from other components of model evaluation (i.e., the interpretability and 

magnitude of factor loadings), the measurement model developed using data from undergraduate 

samples may represent a viable measurement model for the Interpersonal Needs Questionnaire 

with clinical outpatients.  
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Table 11. Sample 4: Factor Loadings, Covariances, Residual Covariances, Variances 

  Unstandardized Standardized 
  Estimate S.E. Est./S.E. Estimate S.E. Est./S.E. 

Factor loadings BELONG:       

BEL1 Others care 1.000 0.000 999.000 0.750 0.027 27.413

BEL2 I belong 1.363 0.077 17.703 0.853 0.022 39.103

BEL3 Rarely interact 0.751 0.080 9.387 0.511 0.043 11.957

BEL4 Friends 1.124 0.059 19.082 0.713 0.035 20.160

BEL5 Disconnected 1.167 0.091 12.797 0.701 0.031 22.301

BEL6 Outsider 0.996 0.098 10.144 0.595 0.040 14.943

BEL7 Turn to 1.152 0.053 21.924 0.738 0.032 23.156

BEL9 Close to others 1.248 0.063 19.856 0.828 0.026 32.327

BEL10 Daily interaction 1.123 0.069 16.175 0.709 0.033 21.314

BUR2 Give back society 0.827 0.080 10.307 0.591 0.040 14.851

BUR7 Asset to people 1.275 0.076 16.730 0.831 0.024 35.253

BUR8 Make a difference 1.186 0.078 15.267 0.787 0.024 32.703

BUR10 Well-being 1.148 0.081 14.125 0.777 0.031 25.413

BUR13 Community 0.883 0.080 10.980 0.615 0.036 17.007

Factor loadings BURDEN:       
BUR1 Better off 1.000 0.000 999.000 0.826 0.032 25.491

BUR3 Happier w/out me 0.928 0.049 19.070 0.823 0.032 25.614

BUR4 Failed others 1.247 0.126 9.891 0.729 0.041 17.943

BUR6 Burden on society 0.985 0.087 11.333 0.742 0.032 22.965

BUR9 Death as relief 0.728 0.070 10.340 0.691 0.054 12.895

BUR11 Burden on others 1.307 0.106 12.294 0.780 0.031 25.069

BUR12 Rid of me 0.905 0.057 15.839 0.762 0.042 17.944

BUR14 Makes things worse 1.206 0.111 10.849 0.789 0.040 19.759

Covariance/residual covs:       

 Belong with Burden 1.051 0.109 9.684 0.678 0.031 21.748

 bel5 with bel 6 1.394 0.190 7.341 0.518 0.052 9.927

 bur2 with bur 13 1.458 0.153 9.560 0.675 0.044 15.464
Variances:       

 BELONG 1.689 0.184 9.199    

 BURDEN 1.422 0.208 6.844    

 

 

As the next step in model evaluation, I examined the parameter estimates for the model � 

the estimated factor loadings, covariances, residual covariances, variances, and residual 

variances (see Tables 11-12). Regarding the unstandardized factor loadings (Table 11), all 

indicators specified to be caused by the latent variable �thwarted belongingness� resulted in 

significant factor loadings for this latent variable and all the indicators specified to be caused by 

the latent variable �perceived burdensomeness� resulted in significant loadings for this latent 

variable. The model specified covariances (i.e., between the latent variables and the two residual 
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covariances) were also statistically significantly greater than zero.  The standardized factor 

loadings and corresponding standard errors are also presented in Table 20.  The magnitude of the 

loadings for the latent variable �thwarted belongingness� ranged from .853 to .511 (all 

statistically significant). The five items with loadings of the greatest magnitudes (all > .700) are 

as follows: I feel like I belong (.853), I think I am an asset to the people in my life (.831), I am 

close to other people (.828), I think my ideals, skills, or energy make a difference (.787), and I 

think I contribute to the well-being of the people in my life (.777). The magnitude of the loadings 

for the latent variable �perceived burdensomeness� ranged from .826 to .691 (all statistically 

significant). The five items with loadings of the greatest magnitudes (all > .700) are as follows: 

The people in my life would be better off if I were gone (.826), The people in my life would be 

happier without me (.823), I think I make things worse for the people in my life (.789), I feel like 

a burden on the people in my life (.780), and I think the people in my life wish they could be rid 

of me (.762).  

The R-square values (also referred to as communalities) and residual variances are 

displayed in Table 12. The R-square values range from .261 to .727, with all other values 

indicating moderate magnitudes (i.e., in the .300 - .600 range). These data suggest that both of 

the latent variables are adequately measured by the indicators included in the current model, and 

that all of these indicators are reasonably good indicators of the latent constructs of thwarted 

belongingness and perceived burdensomeness.  
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Table 12. Sample 4: Residual Variances & R-square Estimates 

  Unstandardized Standardized 
  Est S.E. Est./S.E. Est S.E. Est./S.E. r-sq 

BELONG:        

BEL1 Others care 1.314 0.129 10.207 0.438 0.041 10.666 0.562

BEL2 I belong 1.178 0.156 7.539 0.273 0.037 7.344 0.727

BEL3 Rarely interact 2.689 0.213 12.609 0.739 0.044 16.905 0.261

BEL4 Friends 2.064 0.230 8.978 0.492 0.050 9.760 0.508

BEL5 Disconnected 2.377 0.204 11.680 0.508 0.044 11.533 0.492

BEL6 Outsider 3.051 0.233 13.110 0.646 0.047 13.616 0.354

BEL7 Turn to 1.873 0.198 9.472 0.455 0.047 9.679 0.545

BEL9 Close to others 1.204 0.160 7.508 0.314 0.042 7.400 0.686

BEL10 Daily interaction 2.109 0.208 10.148 0.497 0.047 10.547 0.503

BUR2 Give back society 2.156 0.175 12.319 0.651 0.047 13.864 0.349

BUR7 Asset to people 1.231 0.155 7.931 0.310 0.039 7.907 0.690

BUR8 Make a difference 1.462 0.135 10.792 0.381 0.038 10.071 0.619

BUR10 Well-being 1.460 0.176 8.319 0.396 0.048 8.335 0.604

BUR13 Community 2.163 0.158 13.672 0.622 0.044 13.984 0.378

BURDEN:        

BUR1 Better off 0.662 0.119 5.545 0.318 0.054 5.936 0.682

BUR3 Happier w/out me 0.584 0.102 5.702 0.323 0.053 6.101 0.677

BUR4 Failed others 1.946 0.248 7.851 0.468 0.059 7.894 0.532

BUR6 Burdenon society 1.124 0.115 9.745 0.449 0.048 9.359 0.551

BUR9 Death as relief 0.826 0.161 5.145 0.523 0.074 7.070 0.477

BUR11 Burden on others 1.569 0.201 7.793 0.392 0.048 8.086 0.608

BUR12 Rid of me 0.841 0.149 5.634 0.419 0.065 6.472 0.581

BUR14 Makes things worse 1.258 0.217 5.811 0.378 0.063 6.005 0.622

 

 

Finally, modification indices (see Table 29 in Appendix C) were examined to determine 

whether model fit could be substantially improved by freeing any parameters constrained to zero 

in the current model (e.g., a cross-loading, residual covariances, etc.). One potential cross 

loading was of a substantial magnitude: by allowing a burdensomeness item (�I think I have 

failed the people in my life�) to load onto the belongingness latent variable�with an expected 

standardized parameter value of .204�the overall model chi-square value would drop 10.396. 

This item strongly loads onto the perceived burdensomeness factor (.729) and the difference in 

magnitude of the loadings (i.e., .729 vs. .204) suggests that retaining this item as an indicator of 

the latent construct of perceived burdensomeness only is a viable choice. As numerous 

modification indices for residual correlations yielded substantial values, I chose to examine those 

with outlier values. One residual correlation with a particularly large modification index (i.e., 
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61.263) was between the items, �The people in my life would be better off I were gone,� and 

�The people in my life would be happier without me.� The corresponding expected standardized 

parameter for this residual covariance is .593. As the shared content of these items is also part of 

the construct of the latent variable both are related to � the mental calculation component of 

perceived burdensomeness � this substantial relationship is suggestive of a potential additional 

latent variable (i.e., suggestive of under-factoring). Another residual correlation with a 

particularly large modification index (i.e., 58.074) was between two items specified to load onto 

the thwarted belongingness factor, �I feel that there are people I can turn to in times of need,� 

and �I am close to other people.� The corresponding expected standardized parameter for this 

residual covariance is .509. As with the item pair discussed above, the shared content of these 

two indicators is a component of the shared latent construct the indicators are proposed to 

measure, thus suggesting possible under-factoring and not indicating that the addition of a 

residual covariance is suitable. Regarding the possibility of under-factoring, as the viability of a 

four-factor model was examined and rejected for the current item pool (in the EFA sections 

above), no current modifications to the current measurement model appear warranted using these 

modification indices as a guide. 

Discussion 

 The purpose of this CFA is to determine whether the measurement model developed with 

undergraduate samples provides an adequate fit to data from the current clinical sample. This 

outcome is key to the psychometric development of the INQ as this is a setting/population for 

which the questionnaire may be especially useful (e.g., as a tool for suicide risk assessments).  

Indices of overall model fit indicate borderline adequate fit for the model. It is worth noting that 

most simulations examining the performance of overall fit indices examine normally distributed 

data; thus, commonly accepted cut-offs for these fit indices may not represent optimal criterion 

for non-normal data, as was modeled in the current project. This limitation, in combination with 

ambiguous results of overall fit statistics for the current solution, indicates that other aspects of 

model evaluation are needed to determine the viability of the model. 

Consistent with adequate fit, all factor determinacies were in the acceptable range and the 

solution evidenced an absence of negative residual variances (i.e., Heywood cases). Also 

consistent with adequate fit, the parameter estimates for the factor loadings were in the expected 

direction and statistically significant for the latent variable specified by the model. Also 
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consistent with adequate fit, the loadings were interpretable and consistent with theory: the item 

with the greatest standardized loading on the thwarted belongingness factor was �I feel like I 

belong� and �I feel like a burden on the people in my life� was one of the loadings with the 

greatest magnitudes on the perceived burdensomeness factor; both loadings provide evidence of 

content validity.  

Inconsistent with adequate fit, inspection of modification indices suggests the possibility 

of under-factoring. However, results from the EFA/CFA models described above indicated that 

the current item pool does not support a four-factor structure. These results suggest that the 

current set of INQ items may not fully measure the constructs of thwarted belongingness and 

perceived burdensomeness and that additional items added to the INQ scale could reveal a four-

factor latent structure that may more appropriately model the constructs of thwarted 

belongingness and perceived burdensomeness. Given the specified two-factor structure, 

however, the current model�s communality values�most of a moderate to large magnitude�

indicate that both of the latent variables were likely adequately (though perhaps not optimally) 

measured by the indicators included in the current model, and that all of these indicators are 

reasonably good indicators of the latent constructs of thwarted belongingness and perceived 

burdensomeness.  

Taken together, data from the current solution suggest that although a two-factor model 

may not be optimal, the current model provides a reasonable fit to data from clinical outpatients, 

thus representing a viable measurement model for the INQ in clinical outpatients.  

 
Single Group CFA with Elder Adults 

 
The purpose of this CFA is to determine whether the measurement model developed with 

undergraduate samples provides an adequate fit to data from a non-clinical sample of elder 

adults. As mentioned above, a viable measurement model for this population is crucial to suicide 

prevention efforts given that the highest suicide rate in the U.S. is among the elderly, and as 

many as 70% of elders who die by suicide are seen in primary care within 30 days prior to death 

(Conwell, 1994). The undergraduate samples upon which the measurement model was developed 

largely consisted of younger adults; thus, it is possible that the viability of that model does not 

generalize to elder adults. The Interpersonal Theory posits that the concurrent experience of 

thwarted belongingness and perceived burdensomeness is a proximal cause of desire for suicide 
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across the lifespan, though these constructs may manifest somewhat differently in different age 

groups. Thus, it is hypothesized that the measurement model developed above will provide 

acceptable fit to the data sample with elders, but that some items may perform differently in the 

elder adult population (i.e., stronger or weaker indicators of the constructs of interest). This 

possibility of partial measurement invariance of factor loadings will be examined if the 

measurement model developed with undergraduates provides an acceptable fit to the data, as 

examined directly below. 

Method 

Model Specification 

 The CFA model described above�a model with two latent variables (i.e., thwarted 

belongingness and perceived burdensomeness) and 22 observed variables (i.e., 22 of the INQ 

items)�was examined in a sample of healthy elder adults (n = 156). Thus, as with the model 

above, the current model has 206 degrees of freedom.  

Input Data 

Sample Characteristics. The sample for the current analysis consists of 156 healthy elder 

adults. These data were collected over the course of several years (May, 2006 � August, 2008). 

Participants were recruited from one of two sources: a participant registry of older adults willing 

to participate in research through the Duke University Center for Aging and Human 

Development (n = 57) or primary care settings within the Texas Tech University Health Sciences 

Center (n = 99). No significant differences on means for INQ items were observed as a function 

of data collection site. The majority of the sample was female (67.3%).  Mean age was 71.89 

years with a range of 57 to 90 that was roughly normally distributed in the sample (std. 7.49; 

median 71.00; mode 68.00; skew .350, kurtosis -.568). The majority of the sample was married 

at the time of data collection (62.8%) and a significant minority were either widowed (17.9%) or 

divorced (11.5%); the remaining participants were living with a relationship partner but not 

married (3.2%), in a relationship but not living together (.6%), separated (.6%), or never married 

(3.2%).  Data on the self-identified race/ethnicity of participants are as follows: 92.9% 

Caucasian, 2.60% Black or African American, 3.20% Hispanic, and 1.20% other race/ethnicity. 

The sample was, on the whole, highly educated, with 97.4% obtaining a high school diploma, 

nearly a quarter completing some college (23.1%), over a quarter obtained a college degree (i.e., 

AA, BA, BS; 27.6%), and over a quarter obtained an advanced degree (i.e., MA, MS, Ph.D., 

MD; 26.3%). Exclusionary criteria included current manic symptoms or substance abuse, as well 
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as cognitive/memory impairment or psychotic symptoms that impaired the participants’ ability to 

complete the study. A total of seven potential participants were excluded. 

Within included participants, twenty six percent reported having been diagnosed with a 

mental condition or psychological disorder in the past. Eleven percent reported having been 

diagnosed within the last 12 months. Six participants reported at least one previous suicide 

attempt. 

Study Procedures. Participants recruited from the Duke University Center for Aging and 

Human Development were contacted by phone and provided a description of the study; 

participants were then scheduled to complete a one-hour research session in a research clinic. 

Participants recruited from primary care settings within the Texas Tech University Health Sciences 

Center were identified by a review of scheduled medical appointments for physicians within this 

setting. Identified patients who were 60 years of age or older were sent a letter describing the study 

that indicated that a member of the research staff would contact them to tell them more about the 

study and answer any questions. Patients were then contacted by phone and an appointment to 

participate in the study was scheduled if the patient was agreeable. All participants signed a form 

consenting to their inclusion in research and to limits of confidentiality (including imminent risk 

for suicide). All participants were assessed for imminent suicide risk and procedures were 

followed to ensure immediate evaluation in a medical facility in the event of imminent risk. All 

participants were debriefed and given phone numbers for local mental health services.  

Results 

Description of Data. Descriptive statistics (i.e., n, mean, standard error, standard 

deviation, variance, skew, kurtosis, range) for the observed variables and the covariances among 

them appear below in Table 24 in Appendix A. The correlation matrix appears below in Table 25 

in Appendix A. All available data were used in estimation, with missing data handled by direct 

maximum likelihood using the robust maximum likelihood estimator. The total number of 

missing data patterns was two; an examination of the missing data patterns indicates that the 

lowest covariance coverage value for a pair of items is .994, well above the proposed minimum 

accepted value of .50 (Muthén & Muthén, (1998-2007)).  

Several of the INQ items demonstrated elevated skew and kurtosis, suggesting that robust 

maximum likelihood is an appropriate estimator. On average, variances for the INQ items were 
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greater in the current sample (i.e., elders) compared to the other undergraduate samples, but less 

than the clinical sample (see Table 19).  

Model Evaluation 

 To examine the viability of the measurement model in the older adult sample, I first 

examined tests of overall model fit. As with the models above, two indices of absolute fit were 

examined. First, the chi-square test of model fit was examined, and as with results from the other 

samples in the current project, results for this sample (408.651, df 206, p <.0001) are inconsistent 

with adequate fit. The SRMR was also examined as an index of absolute fit and the obtained 

SRMR value of .073 indicates adequate fit. Values for the comparative fit indices were also 

examined: both the CFI and TLI (.845, .826 respectively) approach cut-off values for good fit 

(i.e., .90), suggesting adequate-to-good fit for the current model. The RMSEA is a parsimony 

corrected fit index (i.e., inclusion of a �penalty� for poor parsimony), with values close to or 

below .06 indicating good fit and values of .08 or less indicating adequate fit. The obtained 

RMSEA value (.079; 90% CI .068 - .091) indicates adequate fit. 

To evaluate overall model fit, I also examined the factor determinacies for both latent 

variables for the complete data pattern, as well as the other data pattern (due to missing data). All 

determinacies for both factors were greater than .95, with 1.00 being the best value: the 

determinacy for the Burdensomeness latent variable was .954 for both patterns and the 

determinacy for the Belong latent variable was .970 for both patterns. These data provide 

evidence for the reliability of the current factor solution. Taken together, these data on overall 

model fit suggest that the current model provides an adequate fit to the data and thus the 

measurement model developed using data from undergraduate samples represents a viable 

measurement model for the Interpersonal Needs Questionnaire with elder adults. 

As the next step in model evaluation, I examined the parameter estimates for the model � 

the estimated factor loadings, covariances, residual covariances, variances, and residual 

variances (see Tables 13-14).  
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Table 13. Sample 5: Factor Loadings, Covariances, Residual Covariances, Variances 

  Unstandardized Standardized 
  Estimate S.E. Est./S.E. Estimate S.E. Est./S.E. 

Factor loadings BELONG:       

BEL1 Others care 1.000 0.000 999.000 0.802 0.043 18.861

BEL2 I belong 1.209 0.109 11.049 0.828 0.037 22.214

BEL3 Rarely interact 0.888 0.153 5.791 0.449 0.093 4.823

BEL4 Friends 1.063 0.246 4.317 0.653 0.098 6.692

BEL5 Disconnected 0.963 0.145 6.656 0.543 0.081 6.706

BEL6 Outsider 0.719 0.148 4.857 0.404 0.093 4.330

BEL7 Turn to 1.023 0.116 8.834 0.788 0.054 14.522

BEL9 Close to others 1.139 0.113 10.053 0.696 0.073 9.486

BEL10 Daily interaction 1.186 0.124 9.540 0.708 0.068 10.444

BUR2 Give back society 1.230 0.142 8.686 0.698 0.058 12.015

BUR7 Asset to people 1.374 0.151 9.102 0.807 0.053 15.253

BUR8 Make a difference 1.303 0.160 8.131 0.775 0.053 14.706

BUR10 Well-being 1.146 0.132 8.675 0.822 0.048 17.009

BUR13 Community 1.260 0.179 7.052 0.682 0.065 10.573

Factor loadings BURDEN:       

BUR1 Better off 1.000 0.000 999.000 0.769 0.073 10.540

BUR3 Happier w/out me 0.872 0.139 6.287 0.776 0.099 7.850

BUR4 Failed others 1.015 0.211 4.816 0.565 0.089 6.370

BUR6 Burden on society 0.853 0.156 5.467 0.777 0.102 7.612

BUR9 Death as relief 0.742 0.142 5.236 0.865 0.069 12.461

BUR11 Burden on others 0.833 0.114 7.316 0.678 0.095 7.126

BUR12 Rid of me 0.751 0.127 5.922 0.613 0.115 5.353

BUR14 Makes worse 0.538 0.195 2.763 0.505 0.142 3.559

Covariance/residual covs:       

 

Belong with 
Burden 0.478 0.121 3.962 0.556 0.089 6.261

 bel5 with bel 6 0.993 0.235 4.218 0.473 0.078 6.046

 bur2 with bur 13 0.806 0.234 3.445 0.546 0.103 5.317
Variances:       

 BELONG 0.866 0.199 4.361    

 BURDEN 0.851 0.243 3.510    

 

 

Regarding the unstandardized factor loadings (Table 13), all indicators specified to be caused by 

the latent variable �thwarted belongingness� resulted in significant factor loadings for this latent 

variable and all the indicators specified to be caused by the latent variable �perceived 

burdensomeness� resulted in significant loadings for this latent variable. The model specified 

covariances were also statistically significantly greater than zero.  The standardized factor 

loadings and corresponding standard errors are also presented in Table 13.  The magnitude of the 

loadings for the latent variable �thwarted belongingness� ranged from .828 to .404 (all 
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statistically significant). The five items with loadings of the greatest magnitudes (all > .700) are 

as follows: I feel like I belong (.828), I think I contribute to the well-being of the people in my 

life (.822), I think I am an asset to the people in my life (.807), Other people care about me 

(.802), and I feel that there are people I can turn to in times of need (.788). The magnitude of the 

loadings for the latent variable �perceived burdensomeness� ranged from .865 to .505 (all 

statistically significant). The five items with loadings of the greatest magnitudes are as follows: I 

think my death would be a relief to the people in my life (.865), I think I am a burden on society 

(.777), The people in my life would be happier without me (.776), The people in my life would 

be better off if I were gone (.769), and I feel like a burden on the people in my life (.678).  

 
 
Table 14. Sample 5: Residual Variances & R-square Estimates 

  Unstandardized Standardized 

  Estimate S.E. Est./S.E. Estimate S.E. Est./S.E. r-square 

BELONG:         

BEL1 Others care 0.407 0.170 2.401 0.397 0.158 2.504 0.603 

BEL2 I belong 0.874 0.239 3.661 0.348 0.085 4.076 0.652 

BEL3 Rarely interact 0.979 0.197 4.961 0.399 0.082 4.891 0.601 

BEL4 Friends 0.157 0.051 3.103 0.251 0.120 2.091 0.749 

BEL5 Disconnected 0.547 0.120 4.561 0.325 0.079 4.089 0.675 

BEL6 Outsider 0.695 0.194 3.575 0.540 0.129 4.188 0.460 

BEL7 Turn to 0.796 0.307 2.589 0.624 0.141 4.441 0.376 

BEL9 Close to others 1.581 0.272 5.815 0.535 0.088 6.077 0.465 

BEL10 Daily interaction 0.718 0.201 3.572 0.745 0.144 5.186 0.255 

BUR2 Society 0.581 0.098 5.909 0.315 0.062 5.096 0.685 

BUR7 Asset to people 2.289 0.305 7.505 0.837 0.076 11.076 0.163 

BUR8 Difference 0.553 0.111 4.971 0.379 0.086 4.432 0.621 

BUR10 Well-being 1.210 0.286 4.231 0.498 0.096 5.186 0.502 

BUR13 Community 0.429 0.187 2.298 0.398 0.153 2.599 0.602 

BURDEN:         

BUR1 Better off 0.481 0.084 5.756 0.357 0.068 5.242 0.643 

BUR3 Happier w/out me 2.697 0.486 5.547 0.798 0.084 9.526 0.202 

BUR4 Failed others 1.318 0.346 3.806 0.574 0.127 4.504 0.426 

BUR6 Burden society 1.924 0.332 5.790 0.705 0.088 8.027 0.295 

BUR9 Death as relief 1.199 0.311 3.851 0.516 0.102 5.061 0.484 

BUR11 Burden on others 0.590 0.231 2.549 0.409 0.112 3.652 0.591 

BUR12 Rid of me 1.378 0.229 6.020 0.512 0.081 6.315 0.488 

BUR14 Makes worse 1.872 0.421 4.444 0.681 0.100 6.802 0.319 

 
 
The R-square values (also referred to as communalities) and residual variances are 

displayed in Table 14. The R-square values range from .163 to .749, with the majority of values 
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indicating moderate magnitudes (i.e., in the .300 - .600 range). These data suggest that these 

indicators are reasonably good indicators of the latent constructs of thwarted belongingness and 

perceived burdensomeness. However, one of the items specified as an indicator of thwarted 

belongingness, I think I am an asset to the people in my life, does not appear to be a precise 

indicator of this construct in this sample as the R-square value was quite low (.163) indicating 

that a small portion of the variance in this indicator is accounted for by the latent construct of 

thwarted belongingness.  

Finally, modification indices were examined to determine whether model fit could be 

substantially improved by freeing any parameters constrained to zero in the current model (e.g., a 

cross-loading, residual covariances, etc.). These data appear in Table 31 in Appendix C. No 

potential cross loadings were of a substantial magnitude, suggesting that the current 

measurement model includes relatively pure measures of the two latent variables. None of the 

modification indices for residual correlations yielded outlier values and none indicated shared 

content outside of the shared latent construct the indicators are proposed to measure, suggesting 

that no current modifications to the current measurement model appear necessary using these 

modification indices as a guide. 

Discussion 

The purpose of this CFA is to determine whether the measurement model developed with 

undergraduate samples provides an adequate fit to data from a sample of elder adults, or whether 

the latent structure of the INQ differs as a function of age. Indices of overall model fit indicate 

adequate fit for the model. Also consistent with adequate fit, all factor determinacies were in the 

acceptable range and the solution evidenced an absence of negative residual variances (i.e., 

Heywood cases). Also consistent with adequate fit, the parameter estimates for the factor 

loadings were in the expected direction and statistically significant for the latent variable 

specified by the model. Also consistent with adequate fit, the loadings were interpretable and 

consistent with theory: the item with the greatest standardized loading on the thwarted 

belongingness factor was �I feel like I belong� and �I feel like a burden on the people in my life� 

was a loading with a substantial magnitude on the perceived burdensomeness factor; both 

loadings provide evidence of content validity. The current model�s communality values�most 

of a moderate to large magnitude�indicate that the INQ items are reasonably good indicators of 

the latent constructs of thwarted belongingness and perceived burdensomeness among elder 
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adults. Finally, inspection of modification indices does not indicate the need for modifications to 

the current model. 

Taken together, data from the current solution suggest that the current measurement 

model for the INQ provides a reasonable fit to data from elder adults, thus representing a viable 

measurement model for the INQ in elders, suitable for additional tests of measurement 

invariance. 

 
Multiple Group Analysis 

 
 As described above, the multiple-group analysis involved an investigation of the 

equivalence of the INQ CFA model across undergraduates and clinical outpatients, as well as 

across undergraduates and elder adults. Several forms of invariance/heterogeneity were 

examined, in sequential order, for both series of multiple-groups analyses  

Method 

Examining invariance using multiple-group analysis involves running a series of CFA 

models, specifying multiple groups, with equality constraints specified to model increasingly 

strict forms of measurement invariance/heterogeneity, thereby forming nested models for which 

model fit can be compared. The data of primary interest from these analyses are overall model fit 

statistics, as this analytic strategy involves a model comparison approach for a series of nested 

models by examining whether increasingly �strict� equality constraints significantly degrade the 

overall fit of the model. The primary test used for model comparison in the current project is chi 

square difference testing with the Satorra-Bentler scaled chi-square (Satorra & Bentler, 1999). 

Standard chi-square different testing cannot be used with this corrected chi-square value because 

the difference between two SB chi-square values for nested models is not itself chi-square 

distributed. However, chi-square difference testing for nested models is possible using this scaled 

chi-square value by employing a series of calculations (Muthen & Muthen, 2009; Satorra & 

Bentler, 1999).  

The presence of invariance/homogeneity is supported by a non-significant increase in the 

chi-square value with the addition of an equality constraint(s). However, chi-square difference 

testing is affected by sample size and thus unequal sample sizes between two groups used in 

multiple group CFA could bias results (Brown, 2006). Thus, the difference between the CFI 

values of the nested and comparison model will also be evaluated, as simulation studies with 
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multiple-groups CFA suggest that the performance of this fit index for multiple group CFA is 

superior to that of chi-square as it appears to be more robust to differences in sample size and 

model complexity (Cheung & Rensvold, 2002), with a reduction of .01 consistent with presence 

of invariance/homogeneity.   

These data for the series of models examining invariance/heterogeneity between 

undergraduates and clinical outpatients appear in Table 15 and data for undergraduates and 

elders appear in Table 16. Parameter estimates were examined to ensure that the models were 

correctly specified and that all results were permissible (e.g., absence of negative residual 

variances); however, these data are not presented in totality due to the large volume of results. 

Rather, parameter estimates are discussed in the text below when relevant to the evaluation of the 

hypothesis of invariance/heterogeneity. 

Results 

Undergraduates and Clinical Outpatients 

Test of Equal Form. This CFA model with two groups (undergraduates and outpatients) 

examines whether the data indicate equivalent factor structure � the number of factors and the 

pattern of indicator-factor loadings. This model includes specification of two groups (i.e., young 

adults and outpatients) with no cross-group constraints and thus serves as the baseline model for 

a chi-square difference test. The chi-square and degrees of freedom for this model are typically 

sums of these values for the separate CFA models; however, FIML was used to manage missing 

data for all analyses and this procedure requires the inclusion of mean structures when using 

MLR in MPlus version 5.1. This fact required that the one intercept from each group be held 

equal (i.e., at one) to manage identification issues for the multiple-group model; thus, df and 

corresponding chi-square values for the single group solutions discussed above and the results 

below differ slightly. With regards to handling scale dependency for the factor loadings within a 

multiple-group analysis, as none of the differences between unstandardized loadings between the 

two groups was an outlier in terms of the magnitude of difference, the default of fixing the first 

loading for each latent variable to one was retained for all multiple group analyses to maintain 

consistency. Results for this model that imposes the same factor structure for both groups are 

consistent with adequate fit (CFI = .850; TLI = .832; RMSEA = .077; SRMR .064), supporting 

equivalent factor structure in populations of young adults and clinical outpatients: two latent 

variables, one representing thwarted belongingness and one representing perceived 
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burdensomeness, with the same indicators for both groups loading onto the specified latent 

variable. 

 
 

Table 15. Tests of Measurement Invariance & Population Heterogeneity of the INQ in 

Undergraduates & Clinical Outpatients 

 

 

 

Test of Equivalent Factor Loadings. This model involves imposing equality constraints 

on the unstandardized factor loadings across the model such that within the model, loadings are 

allowed to vary, but across groups, loadings are held to equivalent values. This type of 

invariance is also referred to as metric invariance or weak factorial invariance. This model 

examines whether the INQ items perform equivalently across the populations insofar that the 

magnitudes of the loadings onto the latent variables are held equal across groups. If indicators 

load more strongly onto the latent variable in one group, for example, this would indicate a lack 

of equivalent factor loadings. Results indicate that the fully equal factor loadings model 

significantly reduced model fit according to both the SB chi-square different test (SB χ2
diff 

51.0935, p <.001) and a CFI difference (.004) greater than .001.  

Modification indices from this model were used to locate areas of strain in the model 

(i.e., the specific loadings that were not invariant across groups). Three loadings were non-
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invariant across groups, using the criterion of a modification index of 10 or greater. First, I think 

I contribute to my community (bur13) loaded more strongly on the belongingness latent variable 

in the undergraduate sample (unstandardized loading of 1.325 in equal form solution) compared 

to the clinical sample (unstandardized loading of .904), creating strain in the equal factor 

loadings model as the parameter estimate of 1.028 underestimated the relationship for the 

undergraduates and overestimated the relationship for the outpatients. Second, I think I am a 

burden on society (bur6) loaded more strongly on the burdensomeness latent variable in the 

clinical sample (unstandardized loading of .986) compared to the undergraduate sample 

(unstandardized loading of .582), creating strain in the equal factor loadings model as the 

parameter estimate of .813 underestimated the relationship for outpatients and overestimated the 

relationship for undergraduates. Finally, I think my death would be a relief to the people in my 

life (bur9) loaded more strongly on the burdensomeness latent variable in the clinical sample 

(unstandardized loading of .727) compared to the undergraduate sample (unstandardized loading 

of .414), creating strain in the equal factor loadings model as the parameter estimate of .543 

underestimated the relationship for outpatients and overestimated the relationship for 

undergraduates.    

A model that constrained all loadings to be equal across groups, but allowed the three 

parameters specified above to be freely estimated for both groups, was examined as a test of 

partial invariance. The fit of this model was compared to the fit of the equal form model which 

allowed all loadings to be freely estimated across the groups; results indicate that the partial 

equal loadings model did not significantly reduce overall model fit according to both the SB chi 

square difference test (22.1619, ns) and change in CFI (.000) indicating that partial measurement 

invariance at the level of factor loadings holds between undergraduates and outpatients.  

Test of Equivalent Intercepts. This test is also referred to as scalar or strong factorial 

invariance) and involves the inclusion of mean structures. As would be expected, data did not 

support equivalent intercepts, as these equality constraints significantly reduced model fit 

according to both the SB chi square difference test (149.849 p <.001) and change in CFI (.015). 

The interpersonal theory predicts that individuals with greater levels of psychopathology are 

more likely to have greater levels of thwarted belongingness and perceived burdensomeness; 

data are consistent with this hypothesis, as intercepts for the clinical sample are greater than 

those for the undergraduates.  



67 

Population Heterogeneity. These tests involve examination of the equivalence of 

structural parameters (i.e., those of the latent variables) between the groups. A necessary first 

step to the examination of the equivalence of the covariance between the two latent variables and 

the means of the latent variables across groups is the determination of whether the variances of 

the latent variables are equivalent across groups. Thus, a model in which the variances of the 

latent variables were held equivalent across groups was compared to the partial metric invariance 

model; results indicate a significant decline in model fit when variances were held equal (SB 

χ
2

diff 45.7207, p .001; CFI difference .015), indicating unequal variances in the latent variables 

for the two groups. Variances for the latent variables were greater in the clinical samples, as 

would be expected given the greater range of suicide risk in this sample.  

Undergraduates and Elder Adults 

Test of Equal Form. This CFA model with two groups (undergraduates and elder adults) 

examines whether the data indicate equivalent factor structure � the number of factors and the 

pattern of indicator-factor loadings. Scale dependency was handled in the same manner as with 

the model above. Results for this model that imposes the same factor structure for both groups 

are consistent with adequate fit (CFI = .857; TLI = .840; RMSEA = .070; SRMR .062), 

supporting equivalent factor structure in populations of young adults and elder adults: two latent 

variables, one representing thwarted belongingness and one representing perceived 

burdensomeness, with the same indicators for both groups loading onto the specified latent 

variable. 

Test of Equivalent Factor Loadings. Results indicate that the fully equal factor loadings 

model significantly reduced model fit according to both the SB chi-square different test (SB χ2
diff 

52.475, p <.001) and a CFI difference (.008) greater than .001.  

Modification indices from this model were used to locate areas of strain in the model 

(i.e., the specific loadings that were not invariant across groups). Two loadings on the 

burdnsomeness latent variable were non-invariant across groups, using the criterion of a 

modification index of 10 or greater. First, I think my death would be a relief to the people in my 

life (bur9) loaded more strongly on the burdensomeness latent variable in the elder adult sample 

(unstandardized loading of .742) compared to the undergraduate sample (unstandardized loading 

of .414), creating strain in the equal factor loadings model as the parameter estimate of .503 

underestimated the relationship for elders and overestimated the relationship for undergraduates. 
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Second, I think I make things worse for the people in my life (bur15) loaded more strongly on the 

burdensomeness latent variable in the young adult sample (unstandardized loading of 1.036) 

compared to the elder adults sample (unstandardized loading of .538), creating strain in the equal 

factor loadings model as the parameter estimate of .942 overestimated the relationship for elders 

and underestimated the relationship for undergraduates.    

 
 

Table 16. Tests of Measurement Invariance & Population Heterogeneity of the INQ in 

Undergraduates & Elder Adults 

 

 
 
A model that constrained all loadings to be equal across groups, but allowed the two 

parameters specified above to be freely estimated for both groups, was examined as a test of 

partial invariance. The fit of this model was compared to the fit of the equal form model which 

allowed all loadings to be freely estimated across the groups; results indicate that the partial 

equal loadings model did not significantly reduce overall model fit according to both the SB chi 

square difference test (28.606, ns) and change in CFI (.001) indicating that partial measurement 

invariance at the level of factor loadings holds between young adults and elder adults.  

Test of Equivalent Intercepts. Results did not support equivalent intercepts, as these 

equality constraints significantly reduced model fit according to both the SB chi square 
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difference test (136.249 p <.001) and change in CFI (.020). A clear pattern did not emerge with 

regards to which group demonstrated intercepts with greater magnitudes.  

Population Heterogeneity. A model in which the variances of the latent variables were 

held equivalent across groups was compared to the partial metric invariance model; results 

indicate the absence of a significant decline in model fit when variances were held equal (SB 

χ
2

diff 4,678 p = ns; CFI difference .001), indicating equivalent variances in the latent variables for 

the two groups. These data supporting invariance allow for the examination of the hypothesis of 

equivalent covariance between thwarted belongingness and perceived burdensomeness across the 

two groups. A model in which the covariance between the two latent variables was held 

equivalent across the groups significantly decreased the fit of the model (SB χ2
diff 15.874 p = ns; 

CFI difference .007), indicating invariant covariance between the latent variables across young 

adults and elder adults. The unstandardized covariance between the latent variables was greater 

in the elder adult sample (.478) compared to the young adult sample (.327). 

Discussion 

 The multiple-group analyses described in this section were conducted to examine the 

generalizability of the psychometric properties and latent structure of the INQ across populations 

varying in clinical severity and age, as both population parameters are known to impact suicide 

rates. Results of tests of equal form indicate equivalent latent structures of the INQ across 

populations of clinical outpatients and elder adults, suggesting that the measurement model 

developed in samples of undergraduates is also viable for populations demonstrating greater 

psychopathology and older ages. However, neither analysis provided support for full metric 

invariance, indicating that not all of the INQ items function equivalently as indicators of the 

latent constructs of thwarted belongingness and perceived burdensomeness across clinical 

severity and older age. Specifically, one indicator of thwarted belongingness�I think I 

contribute to my community (bur13)�and one indicator of perceived burdensomeness�I think I 

am a burden on society (bur6)�were stronger indicators of their respective latent variables in 

the undergraduate sample compared to the clinical sample; of note, variances for these two items 

were greater in the clinical sample suggesting that these results are not due to restriction of 

range. Also, the indicator of perceived burdensomeness�I think I make things worse for the 

people in my life (bur14)�was a stronger indicator in the undergraduate sample compared to the 

elder adult sample; similarly, the variance for this item was greater in the elder sample compared 
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to the undergraduate sample. Finally, one indicator of perceived burdensomeness�I think my 

death would be a relief to the people in my life (bur9)�was a stronger indicator in both the 

clinical and elder adult samples compared to the undergraduate sample, with greater variance in 

this item in the clinical and elder samples. These results suggest that differential item weighting 

across populations could improve precision of measurement when using the INQ; for example, 

the item, I think my death would be a relief to the people in my life, could be more heavily 

weighted as an indicator of perceived burdensomeness in clinical and elder samples.  

 Relevant to the development of norms for the INQ for use in suicide risk assessments 

with individual patients, neither multiple group analysis indicated equivalence of intercepts; 

average values for the INQ items are greater in the clinical sample compared to the 

undergraduate sample and values are greater for some items in the elder sample (compared to 

undergraduates) and lower for other values. These data indicate it may be clinically useful to 

develop norms for clinical decision-making separately for young adults, clinical outpatients, and 

elders. 

 Finally, relevant to the development of structural models using the INQ, variances for the 

latent variables were non-invariant across undergraduates and clinical outpatients, with greater 

variances in these latent variables for the clinical sample. Variances were equivalent across 

undergraduate and elder adults, however, the covariance among the latent variables was stronger 

for elder adults. 

 Overall, these data suggest that the latent structure of the INQ is equivalent across 

samples varying in clinical severity and age and that the current measurement model is viable in 

these populations. Not all items performed equivalently across samples, suggesting that future 

research investigating the utility of differential item weighting when developing total scores for 

the INQ could be useful in suicide risk assessments. Similarly, future research is needed to 

examine the clinical utility of developing norms for INQ items and total scores separately for 

young adults, clinical outpatients, and elder adults. 

General Discussion for Multiple-Group CFA 

 This section examined the generalizability of the measurement model of the INQ 

developed with samples of young adults to other populations with elevated suicide risk � clinical 

outpatients and elder adults. The first analysis in this section examined the measurement model 

as a single-group analysis with clinical outpatients in order to examine the suitability of 
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additional tests of measurement invariance and population heterogeneity. The second analysis 

considered these questions with elder adults. Both analyses indicated adequate fit of the 

measurement model, supporting the viability of examining test of measurement invariance and 

population heterogeneity of the latent structure of the INQ compared to young adult samples. 

Results of these latter analyses indicated support for equal form in both clinical outpatients and 

elder adults, suggesting that the latent structure of the INQ can be represented by two latent 

variables�thwarted belongingness and perceived burdensomeness. This result is consistent with 

the Interpersonal Theory�s assumption that the simultaneous experience of these constructs is a 

proximal cause of all forms of suicidal desire, regardless of age, clinical status, etc. Results also 

indicated the presence of partial metric invariance for both populations, indicating that a select 

number of INQ items may function differently across populations and that these constructs may 

manifest somewhat differently in young adults, clinical outpatients, and elder adults. Results did 

not indicate equivalent intercepts for these groups, indicating the possible clinical utility for the 

development of separate norms for use in clinical decision-making.   

 These analyses include several limitations. First, as with the models described in the first 

section, none of the models demonstrated CFI and TLI values greater than .90, thus not 

indicating adequate fit according to Hu and Bentler�s criteria. As was mentioned above, 

however, given the non-viability of a four-factor model and the relative paucity of simulation 

studies examining the performance of fit indices with non-normal indicators, a more liberal 

criterion for these fit indices was applied. Second, characteristics of the samples of outpatients 

and elders may limit the degree to which they are representative of their respective populations. 

For example, the sample of clinical outpatients evidenced a moderate level of clinical severity; 

future studies are needed to replicate these results in a sample evidencing more severe levels of 

psychopathology, including greater degrees of suicide risk. The sample of elder adults was 

highly educated and homogeneous with regards to race and ethnicity; future studies are needed to 

replicate these results in a sample of elders with racial and SES diversity.   

 Despite these limitations, the presence of partial measurement invariance between 

undergraduates and both clinical outpatients and elders supports both the viability of using the 

INQ in these populations as well as the construct validity of the INQ, as these analyses provide 

additional support for the reliability of the two-factor latent structure of the INQ. These results 
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support the use of the current measurement model of the INQ in structural models examining the 

convergent and divergent validity of the model.    
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STRUCTURAL MODELS 

 
 In this section, the measurement model developed in the first section and examined 

across populations in the second section, is examined with regards to both convergent/divergent 

validity and predictive validity. With regards to convergent/divergent validity, a structural model 

examines the extent to which the latent variable labeled thwarted belongingness actually 

measures this construct and the extent to which the latent variable labeled perceived 

burdensomeness measures this construct by examining the pattern of relationships between these 

latent variables and related constructs. This structural equation model uses the INQ measurement 

model as well as several outcome variables with definitions that, according to the Interpersonal 

Theory, should demonstrate discriminant relations with thwarted belongingness and perceived 

burdensomeness. With regards to predictive validity, a structural model was constructed that uses 

the INQ measurement model as the predictor of suicidal ideation, as this is the primary outcome 

of interest according to the Interpersonal Theory; this model is relevant to scale development and 

construct validation of the INQ because if the INQ does not predict suicidal ideation, its utility as 

a tool for suicidologists is called into question.  

 
Structural Model Examining Convergent/Divergent Validity 

 
The interpersonal theory�s definitions of the two key constructs involved in the 

development of suicidal desire (i.e., thwarted belongingness and perceived burdensomeness) also 

generate predictions about how scores on the INQ should relate to scores on measures of similar 

constructs (c.f., Cronbach & Meehl�s, 1955 nomological net). The structural model described in 

this section examines the convergent and discriminant validity of the INQ with regards to 

predictions derived from the theory. In the section below, a description of the �nomological net 

of suicidal desire� is described, with particular focus on the inter-relations between the two 

constructs added to the net by the interpersonal psychological theory (i.e., thwarted 

belongingness and perceived burdensomeness) and other constructs in the net. It is these inter-

relations that will be empirically examined with the current structural model. 

According to the theory, thwarted belongingness, loneliness, and social support should 

occupy neighboring, but distinct positions in the nomological net (i.e., related, but distinct 

constructs). Baumeister and Leary�s (1995) definition of the need to belong�which is the 
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definition used by the interpersonal theory�specifies that interpersonal contacts must be 

positive, frequent, and characterized by perceptions of being cared about by others in order to 

satisfy the need to belong.  Russell, Peplau and Cutrona (1980) conceptualize loneliness (as 

measured by the UCLA Loneliness Scale) as a subjective sense that one has too few social 

connections and Cohen and colleagues (1985) conceptualize low belonging support as the 

subjective sense that one does not belong to a social network that provides available persons with 

whom to spend time. Integrating the definitions of these three constructs, it may be that 

interpersonal interactions characterized by low proximity (i.e., the other person is physically 

absent, as on the phone) or low frequency will not fully satisfy the need to belong and may result 

in feelings of loneliness and perceptions of low social support.  This analysis suggests however, 

that the constructs of loneliness and belonging support are not synonymous with the construct of 

a thwarted need to belong: individuals may feel lonely or perceive low belonging support 

without having the need to belong fully thwarted. For example, an individual might have 

infrequent interactions with low levels of proximity (e.g., monthly phone calls), but still feel 

cared about others and thus have a partially met need to belong. In other words, there may be 

circumstances in which loneliness is high and belonging support is low, yet thwarted 

belongingness is relatively moderate. Given the hypotheses of the interpersonal theory that a 

fully thwarted need to belong is most pernicious with regards to risk for suicide, measurements 

of loneliness or belonging support may not afford the degree of precision needed in risk 

assessments with suicidal individuals. 

Similarly, the theory generates the hypothesis that perceived burdensomeness and 

responsibility to family (as a reason for living) should occupy neighboring, but distinct positions 

in the suicidal desire nomological net. The Responsibility to Family subscale of the Reasons for 

Living Inventory (Linehan, Goodstein, Nielsen, & Chiles, 1983) measures beliefs that one is an 

important contributor to the family in the content in which these beliefs provide reasons to not 

attempt suicide. The construct of perceived burdensomeness involves a lack of perceptions that 

one is an important contributor to the family, but also adds perceptions that the self is so 

incompetent as to be a liability for others. Similar to the analysis above regarding loneliness, it is 

likely that the construct of perceived burdensomeness is not synonymous with responsibility to 

family: there may be circumstances in which responsibility to family is particularly low (i.e., the 

presence of strong beliefs that one is not a contributor to the family), yet beliefs that the self is a 
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liability are absent, thus resulting in more moderate levels of perceptions of burdensomeness. 

Strong perceptions of burdensomeness can be captured by the following belief: my death is 

worth more to others than my life. This mental calculation presumes a lack of contribution, but 

also the presence of harm.  

As an interim summary, the analysis provided above of the definitions of thwarted 

belongingness, loneliness, social support, perceived burdensomeness, and responsibility to 

family suggests that both loneliness/social support and responsibility to family may represent 

components of thwarted belongingness and perceived burdensomeness, respectively. In this way, 

thwarted belongingness and perceived burdensomeness may be of greater concern to clinicians 

as they may occupy locations in the nomological net that are in closer proximity to thoughts 

about suicide (i.e., stronger predictors of suicidal ideation). Convergent validity would be 

supported by significant relations of a moderate magnitude between thwarted belongingness and 

both loneliness (i.e., a positive relationship) and social support (i.e., a negative relationship), and 

discriminant validity would be supported by a lack of relationship between thwarted 

belongingness and responsibility to family. Similarly, convergent validity for perceived 

burdensomeness would be supported by a significant relation of a moderate magnitude between 

perceived burdensomeness and responsibility to family (i.e., a negative relationship) and 

discriminant validity would be supported by the absence of relations with both loneliness and 

social support.  

Self-esteem is another construct that may occupy a neighboring position to thwarted 

belongingness and perceived burdensomeness in the suicidal desire nomological net. Sociometer 

theory (Leary & Baumeister, 2000) posits that fluctuations in global self-esteem serve as an 

internal monitoring system of interpersonal inclusion or exclusion (c.f., thwarted belongingness). 

The theory posits that individuals feel good about themselves when they perceive inclusion and 

feel bad about themselves when they perceive exclusion. Presumably, these bad feelings 

motivate individuals to behave in ways that promote inclusion; in this way, bad feelings diminish 

and the need to belong is fulfilled. Sociometer theory posits a central role for belongingness and 

global self-esteem (i.e., how much one likes or values the self). However, considering the central 

role of perceived burdensomeness in the interpersonal psychological theory, it is possible that the 

sociometer could be sensitive to two types of interpersonal indicators�belongingness and 

perceived burdensomeness�and could signal individuals through two types of self-esteem.   
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Tafarodi and Swann (1995) suggest that global self-esteem consists of two dimensions: self-

liking, which taps a sense of social worth, and self-competence, which taps a sense of social 

efficacy. It may be that self-liking functions as a monitor for the need to belong, while self-

competence functions as a monitor for the need to contribute socially (i.e., level of perceived 

burdensomeness).  Regarding the nomological net in question, the above analysis suggests the 

following convergent/discriminant relations: belongingness may be located near self-liking (but 

not self-competence), while perceived burdensomeness may be located near self-competence 

(but not self-liking). 

 Self-Determination theory (SDT; Ryan & Deci, 2000; 2002) introduces constructs into 

the suicidal desire nomological net that may also be located nearby thwarted belongingness and 

perceived burdensomeness. SDT proposes three fundamental human needs�relatedness (c.f., 

belongingness), competence, and autonomy. The need for relatedness is identical to the need to 

belong, while the needs for competence and autonomy share similarities with a lack of perceived 

burdensomeness, though is distinct in that the latter construct is concerned exclusively with 

interpersonal effectiveness. While the constructs of relatedness and belongingness are 

identical�and thus should occupy the same place in the nomological net�an examination of the 

items used to measure relatedness in a SDT-derived self-report measure (i.e., the Basic Need 

Satisfaction in Life Scale; Gagné, 2003), includes a preponderance of items targeting moderate 

levels of unmet relatedness needs (e.g., �There are not many people that I am close to� and �The 

people I interact with regularly do not seem to like me much�). These items presume some level 

of contact and not a complete lack of positivity in social relations. The thwarted belongingness 

items of the INQ were designed to have a higher �ceiling� (i.e., to measure higher levels of 

thwarted belongingness), with items such as �I feel like there are people I can turn to in times of 

need�). Thus, it is hypothesized that these two measures will be highly related, but non-

redundant. Similarly, it is hypothesized that the perceived burdensomeness subscale of the INQ 

resides nearby the construct of competence and autonomy (as the latter construct indicates a 

sense of self-efficacy and mastery) in the net, but the two are separated by the fact that 

�competence� and �autonomy� measure the fulfillment of these need across many domains, 

including academics, work, etc.  
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Method 

Measures 

Revised UCLA Loneliness Scale (Russell, Peplau, & Cutrona, 1980). The UCLA 

Loneliness Scale is a 20-item self-report measure of perceptions of loneliness.  Participants 

indicate the frequency that experience satisfaction and dissatisfaction with social relationships.  

For example, �I feel part of a group of friends,� and �I feel isolated from others.� Russell, 

Peplau, and Cutrona (1980) report high internal consistency for the scale (α = .94), as well as 

support for concurrent and discriminant validity. This scale�s total score is used in the model 

below as an observed, continuous indicator of the �loneliness� construct. Higher numbers 

represent higher levels of loneliness, with scores ranging from 1-4. 

Responsibility to Family subscale of the Reasons for Living Inventory (Linehan, 

Goodstein, Nielsen, & Chiles, 1983).  Seven items comprise the Responsibility to Family 

subscale and measure the degree of important of reasons not to commit. Osman and colleagues 

(1999) provide construct validity for the scale as well as internal consistency data (α = .93). This 

scale�s total score is used in the model below as an observed, continuous indicator of the 

�responsibility to family� construct. Higher numbers represent higher levels of responsibility tied 

to greater importance for staying alive, with scores ranging from 1 (not at all important) to 6 

(very important). 

Self-Liking/Self-Competence Scale (SLSC; Tafarodi & Swann, 1995). The SLSC 

measures two facets of self-esteem, self-liking and self-competence. Participants rate how much 

they agree with 20 statements about self-feelings such that higher scores indicate greater levels 

of self-liking and self-competence. Scores range from 1-5. Comparable internal consistency 

coefficients were found in the current study for the self-liking items (α = .94) and the self-

competence items (α = .91).  Total scores for the subscales of the SLSC are used in the model as 

observed, continuous indicators of the constructs of �self-liking� and �self-competence.� 

The Basic Need Satisfaction in Life Scale (Gagné, 2003).  This scale was designed to 

measure the three basic needs as posited by Self-Determination Theory�relatedness, 

competence, and autonomy�and was adapted from a domain-specific scale measuring these 

needs in the workplace (Ilardi, Leone, Kasser, & Ryan, 1993). For the present version, 

participants indicate the degree to which the abovementioned needs are �satisfied in their life.� 

Gagné (2003) reported adequate internal consistency coefficients for all three subscales. Total 
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scores for the relatedness, competence, and autonomy subscales of this measure are used as 

observed, continuous indicators of the constructs of �relatedness,� �competence,� and 

�autonomy.� Higher scores represent greater need fulfillment, with scores ranging from 1-7. 

Belonging subscale of the Interpersonal Support Evaluation List (Cohen, Mermelstein, 

Kamarck, & Hoberman, 1985). This scale was designed to measure perceptions of the 

availability of various facets of social support. The authors define social support as resources 

provided by others. The belonging support subscale consists of 10 items constructed to measure 

the degree to which individuals perceived that others are available and willing to do things with 

them. Sample items include, �If I decide on a Friday afternoon that I would like to go to a movie 

that evening, I could find someone to go with me,� �I regularly meet or talk with members of my 

family or friends,� and �When I feel lonely, there are several people I could call and talk to.� 

Cohen and colleagues (1985) provide data indicating adequate internal consistency, test-retest 

reliability, and correlation magnitudes with related measures. The total score for this measure is 

used as an observed, continuous indicator of the construct of �social support,� with higher scores 

indicating greater perceived social support and scores ranging from 1-7. 

Model Specification 

 A structural equation model with eight observed variables regressed onto the INQ 

measurement model was run using MLR. Thus, the model includes 30 continuous observed 

variables (i.e., 22 INQ indicators and eight variables for convergent/discriminant validity) and 

two continuous latent variables (i.e., thwarted belongingness and perceived burdensomeness). 

All observed variables were regressed onto both latent variables in order to examine the 

magnitude and direction of regression coefficients, rather than an approach in which paths are 

added/deleted and model fit is compared. In addition, all observed variables in the structural part 

of the model were allowed to covary.  

Input Data 

 Sample Characteristics. This sample consists of 602 undergraduates at Florida State 

University who received course credit for participation. These participants represent a subsample 

of participants from Samples Two and Three who completed the battery of measures described 

below.  

 Study Procedures. See procedures for Samples Two and Three described above. 
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Description of Data. Descriptive statistics (i.e., n, mean, standard error, standard 

deviation, variance, skew, kurtosis, range) for the observed variables and the correlations among 

them appear below in Table 26 in Appendix A. All available data were used in estimation, with 

missing data handled by direct maximum likelihood using the robust maximum likelihood 

estimator. The total number of missing data patterns was eight; an examination of the missing 

data patterns indicates that the lowest covariance coverage value for a pair of items is .561 (for 

the social support measure that was added later into data collection), above the proposed 

minimum accepted value of .50 (Muthén & Muthén, (1998-2007)). Several of the observed 

variables demonstrated elevated skew and kurtosis, suggesting that robust maximum likelihood 

is an appropriate estimator.  

Results 

 Standardized results for the structural components of the model appear below in Table 

17; the measurement model has already been examined and found to provide adequate fit to the 

data above, thus these data are not reviewed again.  The top portion of Table 17 includes the 

matrix of model estimated standardized covariances among the eight structural observed 

variables. All relations are in the expected direction; all are of a small to moderate magnitude, 

suggesting that none of the constructs were redundant.   

 
 
Table 17. Standardized Results for Convergent/Divergent Validity Structural Model 
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The bottom portion of Table 17 includes the results of primary interest for consideration 

of convergent/discriminant validity � the standardized regression coefficients for the 

simultaneous regressions of the eight observed variables on the latent variables of thwarted 

belongingness and perceived burdensomeness. Consistent with predictions and supportive of 

convergent validity, the relation between thwarted belongingness and loneliness was statistically 

significant, in the positive direction, and of a substantial magnitude (StdYX = .846, Est/S.E. = 

21.279), the relation between thwarted belongingness and social support was statistically 

significant, in the negative direction, and of a substantial magnitude (StdYX = -.749, Est/S.E. = -

14.369), and the relation between thwarted belongingness and relatedness was statistically 

significant, in the negative direction, and of a substantial magnitude (StdYX = -.818, Est/S.E. = -

18.555). Supportive of discriminant validity, the relations between perceived burdensomeness 

and all three of these observed variables�loneliness, social support, and relatedness�were non-

significant and of negligible magnitudes.  

Contrary to predictions, however, the measures of the other two basic needs posited by 

Self-Determination Theory, Autonomy and Competence, did not demonstrate discriminant 

relations with thwarted belongingness and perceived burdensomeness. It was predicted that both 

Autonomy and Competence would demonstrate significant relations (in a negative direction) 

with perceived burdensomeness of a greater magnitude than those with thwarted belongingness. 

However, thwarted belongingness was significantly related to both Autonomy and Competence 

and these relations were greater in magnitude than those between perceived burdensomeness and 

both Autonomy and Competence. Further, the relation between perceived burdensomeness and 

Autonomy was small in magnitude (though statistically significant) and the relation between 

perceived burdensomeness and Competence was of a similarly small magnitude and statistically 

non-significant. These results indicate that the constructs of Autonomy, Competence, and 

Relatedness, as measured by total scores on the respective subscales of the Basic Needs 

Satisfaction scale, are significantly related to the construct of thwarted belongingness as 

measured by the current INQ measurement model, and not related to perceived burdensomeness 

as measured by the current INQ measurement model. 

Also contrary to predictions, Self-Liking and Self-Competence did not did not 

demonstrate discriminant relations with thwarted belongingness and perceived burdensomeness. 

It was predicted that thwarted belongingness would demonstrate a significant relation (in a 
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negative direction) with Self-Liking while perceived burdensomeness would demonstrate a 

significant relation (also in a negative direction) with self-competence, and that the cross-

relations (i.e., thwarted belongingness and self-competence; perceived burdensomeness and self-

liking) would be of negligible magnitudes or substantially smaller than those of the primary 

discriminant relations. However, results indicate that both latent variables were significantly 

associated with Self-Liking and Self-Competence and that the magnitudes of these relations were 

greater for thwarted belongingness (compared to perceived burdensomeness) for both Self-

Liking (i.e., -.441 vs. -.306) and Self-Competence (-.448 vs. -.276).  

Discussion 

The latent variable model described in the current section was designed to examine the 

degree to which structural relations predicted by the interpersonal theory are substantiated using 

the INQ measurement model developed in earlier stages of this project.  The hypotheses of the 

interpersonal theory allow for the derivation of predictions about how these constructs should 

relate to other interpersonal constructs. The degree to which these predictions are supported can 

be used to evaluate the degree to which the latent variable models of thwarted belongingness and 

perceived burdensomeness measure these constructs as posited by the theory.  

Results conformed to predictions regarding the constructs of loneliness, social support, 

and relatedness by demonstrating discriminant relations with thwarted belongingness and 

perceived burdensomeness, such that these three constructs demonstrated specific relations with 

thwarted belongingness, and not perceived burdensomeness.   Recall that the standardized 

covariance between thwarted belongingness and perceived burdensomeness in this population 

(i.e., undergraduates) was of a substantial magnitude (i.e., .693) indicating a strong relationship 

between the two constructs. These discriminant relations indicate that while the constructs are 

related they are distinct and non-redundant.  

 Contrary to predictions, the other interpersonal constructs�autonomy, competence, 

responsibility to family, self-liking, and self-competence�did not demonstrate discriminant 

relations. Those measures predicted to be specifically related to perceived burdensomeness (i.e., 

all of those mentioned directly above, with the exception of self-liking) evidenced stronger 

relations with thwarted belongingness. One explanation for these results may be the finding from 

earlier sections of this project that items originally written to measure perceived burdensomeness 

that concern positive contributions on others function as indicators of thwarted belongingness 
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rather than perceived burdensomeness, suggesting that the need to belong may be met by giving 

support to others, as well as receiving support. This aspect of providing support to others and 

making positive interpersonal contributions to relationships is the essence of the construct of 

Responsibility to Family, thereby providing an explanation for this construct�s strong relation 

with the thwarted belongingness latent variable. The positive effects on self-esteem and self-

efficacy derived from the experience of making positive contributions for others likely accounts 

for the significant relations between thwarted belongingness and Autonomy, Competence, and 

Self-Competence.  

Finally, it is of note that none of the observed variables was uniquely related to perceived 

burdensomeness. Rather, all of the significant regressions on the perceived burdensomeness 

latent variable were of a lesser magnitude than regressions of the same observed variables on 

thwarted belongingness. One possible conclusion is that the perceived burdensomeness latent 

variable is not measuring an aspect of human psychology that is of substantive interest. Another 

possibility, however, is that the perceived burdensomeness latent variable has not been 

previously captured by psychological instruments, thereby supporting the utility of the INQ. The 

fact that the perceived burdensomeness latent variable is significantly related to both the self-

liking and self-competence facets of self-esteem suggests, first, that this latent variable is 

predictive of a meaningful aspect of psychological functioning over and above its relation with 

thwarted belongingness. Second, although self-esteem is often conceptualized to have an 

interpersonal basis, it is largely an intrapersonal construct � thus, although tentative, these data 

suggest that a possibly untapped component of the construct of perceived burdensomeness is the 

intrapersonal component of this interpersonal construct, namely, perceptions of the self as 

flawed, bad, hateful, or toxic. This possibility indicates that the next step in the development of 

the INQ should be to write items tapping these ideas and then to investigate the latent structure 

of this revised version of the measure for its viability as a measurement model and its ability to 

allow the INQ to demonstrate an adequate amount of discriminant relations to support its 

construct validity.  

 
Structural Model Examining Predictive Validity 

 
 The interpersonal theory proposes that the simultaneous presence of thwarted 

belongingness and perceived burdensomeness is a proximal and sufficient cause of suicidal 
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desire. Thus, the key construct with regards to predictive validity of the INQ is whether the 

measurement model of the INQ predicts suicidal desire. This section examines a structural model 

with suicidal ideation (an operationalized form of desire for suicide) regressed upon the INQ 

measurement model. Suicidal ideation is treated as an observed, count variable.  

Method 

Measures 

Beck Scale for Suicide Ideation (BSS; Beck & Steer 1991). The BSS is a 21 item self 

report inventory designed for the assessment of suicidal symptoms. A score of 0-2 is assigned for 

each item and total scores for the BSS range from 0 � 42 where an increase in score represents a 

higher level of suicidal ideation and possible intent.  Items 1-19 are used in the following 

analyses as an index of current suicidal ideation to tap the construct of suicidal desire; items 20 

and 21 assess past suicide attempts and are not used in the present analyses. The BSS is the most 

frequently used self-report scale of suicidal symptoms and numerous studies suggest that it 

possesses sound psychometric properties (e.g., Beck, Steer, & Ranieri, 1988; Beck, Brown, & 

Steer, 1997). The sum total for items 1-19 is used as an observed measure of suicidal ideation 

and is treated as a count variable. 

Model Specification 

 A structural equation model with one observed variable regressed onto the INQ 

measurement model was run using MLR. Thus, the model includes 22 continuous observed 

variables (i.e., 22 INQ indicators), one observed count variable (i.e., BSS), and two continuous 

latent variables (i.e., thwarted belongingness and perceived burdensomeness). As a count 

variable is included in the model, MLR with a numerical integration algorithm was used. 

Input Data 

 Sample Characteristics/Study Procedures. Identical to that of the previous structural 

mode. 

Description of Data. Descriptive statistics for the observed variable suicidal ideation 

indicate a low level of suicidal ideation, lower than would be expected even given the nature of 

the sample (i.e., an unselected undergraduate sample). The both the modal and median total 

scores were zero, indicating the absence of suicidal ideation. The mean score was .292 (standard 

deviation 1.583; standard error .065), with a range of 0 to 16. The range of possible scores is 0 to 

38. The majority of participants endorsed zero items on the scale (94.2%) and an even greater 



84 

majority (i.e., 97.7%) demonstrated scores of four or less, indicating �mild� levels of suicidal 

ideation. �Moderate� levels of suicidal ideation are indicated by scores of 5-15; a minority of the 

sample demonstrated this level of ideation (i.e., 2.3%). Only one participant demonstrated a 

�moderate-severe� level of ideation (i.e., score of 16). As with all models in the current project, 

all available data were used in estimation, with missing data handled by direct maximum 

likelihood using the robust maximum likelihood estimator.  

Results 

 The regression of suicidal ideation on the INQ measurement model indicated a significant 

relation of a substantial magnitude (in the positive direction) between thwarted belongingness 

and suicidal ideation (unstandardized coefficient = 1.928, SE = .701, est/SE = 2.751, p = .006; 

stdYX coefficient = .892, SE = .175, est/SE = 5.112, p = .000) and a non-significant relation 

between perceived burdensomeness and suicidal ideation (unstandardized coefficient = .520, SE 

= .774, est/SE = .672, p = .501; stdYX coefficient = .160, SE = .244, est/SE = .657, p = .511). 

Discussion 

 Results indicated that the latent variable thwarted belongingness significantly predicted 

suicidal ideation scores, while perceived burdensomeness did not demonstrate a significant 

relation with suicidal ideation. However, the interpersonal theory does not make specific 

predictions about how these constructs are related to suicidal ideation in isolation. Rather, the 

interpersonal theory proposes that it is the simultaneous presence of thwarted belongingness and 

perceived burdensomeness that is a proximal cause of serious suicidal desire; thus the statistical 

interaction of these latent variables would provide a more appropriate test of the theory. 

However, the presence of a strong relation between thwarted belongingness and suicidal ideation 

provides strong support for the construct validity of the thwarted belongingness latent variable. 

Conclusions about the perceived burdensomeness latent variable are unclear and require 

additional tests, including the interaction of the two key latent variables, as well as replication 

using clinical samples demonstrating higher levels of suicidal ideation, as low levels of suicidal 

ideation limit the generalizability of the current model.  
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GENERAL DISCUSSION 

 
The first aim of the current project was to develop a viable latent variable measurement 

model of the INQ: results from two EFA�s in a CFA framework and a single-group CFA using 

three undergraduate samples support the viability of a latent variable measurement model of the 

INQ with 14 indicators of the construct of thwarted belongingness and eight indicators of the 

construct of perceived burdensomeness. These data are consistent with the assumption of the 

Interpersonal Theory of Suicide that thwarted belongingness and perceived burdensomeness are 

related, but distinct constructs. The measurement model does not include cross-loadings and 

provides an adequate fit to the data, suggesting that the 22 INQ items retained from the original 

25 items represent relatively pure indicators of their respective construct (i.e., either thwarted 

belongingness or perceived burdensomeness).  

The second aim of the project was to examine the generalizability of the measurement 

model to populations at elevated risk for suicide � clinical outpatients and elder adults. Multiple-

group CFA procedures were used to examine measurement invariance and population 

heterogeneity between undergraduates and both clinical outpatients and elder adults. Results 

indicated that the measurement model developed using undergraduates is a viable model for both 

clinical outpatients and elder adults. Results from the multiple-group CFA are consistent with the 

Interpersonal Theory�s assumption that the simultaneous experience of thwarted belongingness 

and perceived burdensomeness is a proximal cause of all forms of suicidal desire, regardless of 

age, clinical status, etc. However, not all items performed equivalently across samples suggesting 

that these constructs may manifest slightly differently across populations. Similarly, tests of the 

invariance of intercepts indicated that the values of intercepts for the INQ items varies across 

these populations, indicating that normative and risky levels of thwarted belongingness and 

perceived burdensomeness may vary across populations. 

The third aim of the project was to empirically examine the degree to which the INQ 

measurement model relates to similar constructs, as hypothesized by the theory�s definitions of 

the constructs of thwarted belongingness and perceived burdensomeness (i.e., 

convergent/discriminant validity), and the degree to which it predicts the primary outcome of 

interest � desire for suicide (i.e., predictive validity). Strong evidence for convergent and 

discriminant validity was found for the thwarted belongingness latent variable: loneliness, social 



86 

support, and relatedness demonstrated discriminant relations with thwarted belongingness and 

perceived burdensomeness, such that these three constructs demonstrated specific relations with  

thwarted belongingness, and not perceived burdensomeness.  Thwarted belongingness was also 

found to be a strong predictor of suicidal ideation, a result that is consistent with the key 

hypothesis of the interpersonal theory that it is the simultaneous experience of thwarted 

belongingness and perceived burdensomeness that causes the development of serious levels of 

suicidal desire. In contrast, results were equivocal for perceived burdensomeness: none of the 

observed variables was uniquely related to perceived burdensomeness, though this latent variable 

was related to two facets of self-esteem, albeit to a lesser degree than was thwarted 

belongingness. It may be that perceived burdensomeness is a construct in the nomological net of 

suicide that has not been captured by existing instruments. This possibility should be placed in 

the context of limitations of the current study, however. 

 As these limitations have been highlighted throughout the manuscript, they will only be 

briefly discussed here. First, EFA results and modification indices from CFA suggest that a four-

factor hierarchical model may optimally represent the latent structure of thwarted belongingness 

and perceived burdensomeness. Future research expanding the INQ item pool to more fully 

capture two related but distinct dimensions for both constructs could be useful in this regard.  A 

related future direction involves focusing on the construct validity of the perceived 

burdensomeness construct: this research is needed to ensure that all aspects of the construct are 

measured and thereby improve the extent to which this construct demonstrates significant 

relations with similar constructs, as well as the primary outcome of interest, suicidal ideation. 

Increasing the breadth of the INQ items for the perceived burdensomeness construct could 

potentially address the limitation across analyses in this project of the use of somewhat less 

stringent criterion for acceptable model fit. In addition, simulation studies examining the 

performance of fit indices for severely non-normal data such as suicidal ideation could be useful 

with regards to improving model fit and increasing the precision with which the latent structure 

of the INQ and other constructs in the nomological net of suicide can be modeled and predicted. 

Finally, research on the current measurement model is needed using samples with higher clinical 

severity and increased diversity in terms of race/ethnicity and socioeconomic status. Research is 

also needed to examine structural models in clinical and elder populations.    
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These data have implications for clinical work with suicidal patients. Future research 

investigating the utility of differential item weighting when developing total scores for the INQ 

could be useful in suicide risk assessments, as some items demonstrated stronger relations with 

the latent variables both within and across populations. Future research is also needed to examine 

the clinical utility of developing norms for INQ items and total scores separately for young 

adults, clinical outpatients, and elder adults, as tests of the invariance of intercepts indicated that 

the values of intercepts for the INQ items varies across these populations. In order for the INQ to 

function as a useful tool for individual patients in clinical settings, norms are needed to assist 

clinicians in determining levels at which elevated scores on the INQ indicate significantly 

elevated risk for suicide. The INQ has the potential to be an especially valuable instrument for 

use in suicide risk assessment because in contrast to assessment measures that specifically and 

exclusively assess the quality and severity of desire for suicide, the INQ assess proximal causes 

for suicidal desire that indicate targeted areas for intervention (e.g., assisting patients in 

increasing social support, calling crisis hotlines, etc.). In addition, some patients may be initially 

reluctant to endorse suicidal ideation for fear of involuntary hospitalization, shame, etc. These 

patients may be more likely to accurately report their thoughts and feelings on the INQ, thus 

altering clinicians to the presence of proximal causes of suicidal desire that may indicate the 

presence of suicidal ideation and unwillingness to discuss the ideation.  

One clinical application of the interpersonal theory that I, along with my colleagues, have 

advocated elsewhere is the direct targeting of thwarted belongingness and perceived 

burdensomeness as a crisis management technique with suicidal patients (Joiner, Van Orden, 

Witte, & Rudd, 2009). One way to accomplish this is through the collaborative development of a 

crisis card with patients that lists a series of steps to take when distress increases and/or suicidal 

ideation develops. These cards often include specific distracting/self-soothing/behavioral 

activating activities patients can engage in. According to the interpersonal theory, activities 

should be selected to specifically target thwarted belongingingess and perceived 

burdensomeness. The activities we have suggested to combat perceived burdensomeness 

typically involve encouraging patients to engage in a duty-to-others role (e.g., volunteering) that 

contributes toward the well-being of others. However, results from the current project suggest 

that behaviors that involve supporting or contributing to others are likely to combat thwarted 

belongingness, as items such as �I give back to society� and �I think I contribute to the well-
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being of people in my life� functioned as indicators of thwarted belongingness, rather than 

perceived burdensomeness. Given the theory�s proposal that the absence of either thwarted 

belongingness or perceived burdensomeness is likely to be life-saving, duty-to-others activities 

are likely of tremendous value with regards to increasing belongingness.  

How then, might a clinician directly target distorted perceptions of burdensomeness for 

use in crisis management (i.e., before procedures such as direct cognitive remediation can be 

utilized)? Consider the words of a young man who attempted suicide by dousing himself in 

gasoline and lighting a match: before doing so, he recalls thinking, �I hate myself. I'm terrible. 

I'm not good at anything. There's no point in me hanging around here ruining other people's 

lives. I've got to get out of here. I've got to figure out a way to get out of my life� (Runyon, 

2004). These words suggest that a key component of perceptions of burdensomeness involves 

feelings of self-hatred � self-hatred that is so strong that it permeates one�s perceptions of one�s 

impact on others. Thus, clinicians wishing to directly target perceptions of burdensomeness in a 

crisis management protocol could use behaviors that involve acting opposite to feelings of self-

hatred. Examples of such behaviors might include self-soothing (i.e., being kind to oneself 

through a bubble bath, cup of tea, etc.) � behaviors that certainly do not ameliorate self-hatred, 

but may take the edge off these feelings and perceptions that the self is so hateful as to be a 

liability for others. Preventing deaths by suicide, through such means as crisis intervention 

targeting elevations in thwarted belongingness and/or perceived burdensomeness, is the ultimate 

goal underlying the development of the INQ � and data from the current project suggest that the 

INQ measures two constructs especially relevant for suicide prevention and thus may be a useful 

addition to risk assessment protocols.
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APPENDIX B   

 
SCREE PLOTS 

 

 

Figure 2. Scree plot for EFA #1 (25 items), MLR, Sample 1 

 

  

 

Figure 3. Scree plot for EFA #2 (21 items), MLR, Sample 1
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Figure 4. Scree plot for EFA #3 (52 items), MLR, Sample 2 

 

Figure 5. Scree plot for EFA #4 (22 items), MLR, Sample 2
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Table 29. Sample 3: Modification Indices with Values Greater than 10 

 M.I. E.P.C. 
StdYX 
E.P.C. 

BUR3 BUR1 20.299 0.064 0.376

BUR4 BUR3 12.649 -0.077 -0.259

BUR6 BUR1 12.735 -0.079 -0.234

BUR6 BUR3 12.285 -0.069 -0.236

BUR6 BUR4 19.658 0.161 0.272

BUR8 BUR7 34.880 0.322 0.377

BUR9 BUR3 14.416 0.043 0.259

BUR10 BUR7 50.325 0.367 0.459

BUR10 BUR8 15.542 0.214 0.251

BUR13 BUR8 17.898 0.235 0.210

BEL3 BUR6 19.368 0.246 0.257

BEL7 BUR8 14.745 -0.186 -0.240

BEL7 BUR9 10.432 0.069 0.195

BEL7 BEL1 25.655 0.201 0.316

BEL9 BUR7 17.008 -0.214 -0.269

BEL9 BUR8 16.725 -0.222 -0.263

BEL9 BUR13 12.015 -0.182 -0.176

BEL9 BEL7 15.668 0.182 0.253

BEL10 BEL9 15.964 0.217 0.251
Note. M.I. = Modification Index; E.P.C. = expected parameter change; StdYXE.P.C. =  Expected 

Standardized Parameter Change.
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Table 30. Sample 4: Modification Indices (MI) Greater than 10, Expected Parameter Change 
 
 M.I. E.P.C. StdYX  E.P.C. 

BELONG   BY BUR4 10.396 0.321 0.204 

BUR3     WITH BUR1 61.263 0.369 0.593 

BUR4     WITH BUR1 13.289 -0.291 -0.256 

BUR4     WITH BUR3 11.557 -0.254 -0.238 

BUR6     WITH BUR3 10.742 -0.187 -0.231 

BUR6     WITH BUR4 11.577 0.334 0.226 

BUR8     WITH BUR4 10.412 0.352 0.209 

BUR8     WITH BUR7 36.600 0.553 0.412 

BUR9     WITH BUR3 24.334 0.236 0.340 

BUR9     WITH BUR4 20.993 -0.378 -0.298 

BUR10    WITH BUR4 10.010 0.344 0.204 

BUR10    WITH BUR7 20.636 0.413 0.308 

BUR10    WITH BUR8 26.170 0.494 0.338 

BUR11    WITH BUR1 16.486 -0.300 -0.294 

BUR11    WITH BUR3 23.098 -0.332 -0.347 

BUR11    WITH BUR4 28.648 0.632 0.362 

BUR11    WITH BUR9 11.602 -0.259 -0.227 

BUR12    WITH BUR3 10.884 0.165 0.235 

BUR12    WITH BUR4 29.834 -0.468 -0.366 

BUR12    WITH BUR9 30.080 0.302 0.362 

BUR13    WITH BUR10 10.341 0.263 0.148 

BUR14    WITH BUR1 11.557 -0.227 -0.248 

BUR14    WITH BUR3 19.607 -0.276 -0.322 

BUR14    WITH BUR4 34.412 0.624 0.399 

BUR14    WITH BUR11 41.367 0.632 0.450 

BEL1     WITH BUR3 10.192 0.186 0.213 

BEL1     WITH BUR4 22.202 -0.483 -0.302 

BEL1     WITH BUR9 12.542 0.234 0.225 

BEL1     WITH BUR11 15.986 -0.374 -0.260 

BEL1     WITH BUR12 18.870 0.296 0.281 

BEL1     WITH BUR14 14.900 -0.325 -0.252 

BEL4     WITH BUR8 22.810 -0.537 -0.309 

BEL4     WITH BUR10 12.526 -0.396 -0.228 

BEL4     WITH BEL1 18.227 0.449 0.273 

BEL5     WITH BEL3 12.734 0.469 0.186 

BEL7     WITH BUR7 10.913 -0.336 -0.221 

BEL7     WITH BUR8 13.633 -0.399 -0.241 

BEL7     WITH BUR10 17.090 -0.444 -0.269 

BEL7     WITH BUR11 16.140 -0.448 -0.261 

BEL7     WITH BUR12 10.688 0.265 0.211 

BEL7     WITH BUR14 12.543 -0.355 -0.231 

BEL7     WITH BEL1 36.793 0.613 0.391 

BEL7     WITH BEL4 30.007 0.687 0.349 

BEL9     WITH BUR7 13.486 -0.313 -0.257 

BEL9     WITH BUR8 13.278 -0.329 -0.248 

BEL9     WITH BEL4 12.588 0.370 0.235 

BEL9     WITH BEL7 58.074 0.764 0.509 
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Table 31. Sample 5: Modification Indices (MI) Greater than 10, Expected Parameter Change 

 M.I. E.P.C. StdYX  E.P.C. 

BEL2     WITH BEL1 20.066 0.260 0.492 

BUR3     WITH BUR1 17.586 0.243 0.483 

BUR9     WITH BUR6 12.300 0.121 0.479 

BUR13    WITH BEL7 14.472 -0.298 -0.318 

BUR13    WITH BUR6 10.559 0.221 0.275 

BUR13    WITH BUR10 15.482 0.312 0.335 

BUR14    WITH BEL2 12.509 0.231 0.358 
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