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We examined the hypothesis that depressive symptoms are
associated with increased beliefs about perceived burdensome-
ness and thwarted belongingness identified in the interpersonal
psychological theory of suicide and that these beliefs are
associated with changes in suicidal ideation. Participants with
clinical levels of depressive symptoms (n = 299) were selected
from a larger group (n = 508) and completed measures of
depressive symptoms, perceived burdensomeness and
thwarted belongingness, and suicidal ideation twice over a
period of 2 months. Results of a structural equation model
found that depressive symptomswere associatedwith increases
in burdensomeness and lack of belonging, which were
associated with suicidal ideation. Moreover, this hypothesized
integratedmodel demonstrated a significantly better fit than an
alternative model that assumed burdensomeness and lack of
belonging were associated with changes in depressive symp-
toms, which were associated with suicidal ideation. Our
findings suggest that the well-established relationship between
depressive symptoms and suicidal ideation is associated with
changes in beliefs that one is a burden on others and lacks
belonging. More generally, these results suggest that it may be
fruitful to integrate theories of suicide risk to form a
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comprehensive model that can inform future research and
clinical interventions.
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AMONG ALL AGE GROUPS suicide is the tenth leading
cause of death in the United States and the second
leading cause of death among 18- to 25-year-olds
(Centers for Disease Control and Prevention, 2012).
Given this high rate of suicide, there has been
considerable research on biological, cognitive, social,
and behavioral risk factors (seeNock et al., 2008, for
a review).One of the strongest risk factors for suicide
is depression, and the link between the two has been
well established (Brown, Beck, Steer, & Grisham,
2000; Cheng,Chen, Chen,& Jenkins, 2000). Indeed,
thoughts of suicide are one of the diagnostic criteria
for depression (American Psychiatric Association,
2000).
In recent years, attention has shifted from depres-

sion itself to other risk factors that contribute to
suicide. Several models have proposed cognitive and
interpersonal factors that predict suicidal thinking and
behavior, over and above the impact of depression.
This includes hopelessness (Mann et al., 2005) and
most recently the interpersonal beliefs associated with
Joiner’s interpersonal theory of suicide (IPTS; Joiner,
2005; Joiner, Van Orden, Witte, & Rudd, 2009; Van
Orden et al., 2010). Within IPTS, the desire to die by
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suicide is a product of perceptions that one is a burden
to others (perceived burdensomeness) and does
not belong to a social group of others (thwarted
belongingness).
Actual suicide attempts require a third factor, the

capacity for thepain of suicide,which can be acquired
through previous suicide attempts or exposure to
so-called painful and provocative events such as
injuries from contact sports (Van Orden, Witte,
Gordon, Bender, & Joiner, 2008). The acquired
capacity for suicide can exist independently of
suicidal ideation in that many individuals may
acquire the capacity to die by suicide (i.e., a
necessary, but not sufficient, cause of suicide)
without ever having the actual desire to die by
suicide. The present research is concerned with just
perceived burdensomeness and thwarted belonging,
as these are related to suicidal ideation while the
acquired capacity is only posited to be related to
actual suicide attempts.
There is substantial evidence that perceived

burdensomeness is associated with suicidal ideation
in college students (Joiner et al., 2009; Lamis&Lester,
2013; Van Orden, Lynam, Hollar, & Joiner, 2006),
patients with chronic pain (Kanzler, Bryan,McGeary,
& Morrow, 2012), and psychiatric outpatients
(Garza & Pettit, 2010). Thwarted belongingness is
associated with suicidal ideation in prison inmates
(Simlot, Mcfarland, & Lester, 2013) and history of
previous suicide attempts in methadone patients
(Conner, Britton, Sworts, & Joiner, 2007). Several
studies find that perceived burdensomeness and
thwarted belongingness synergistically predict suicidal
ideation (Joiner, VanOrden,Witte, Selby, et al., 2009;
Monteith, Menefee, Pettit, Leopoulos, & Vincent, in
press; Van Orden et al., 2008). Examinations of
suicide notes find that themes of perceived burden-
someness and thwarted belonging frequently appear
(Cox et al., 2011; Gunn, Lester, Haines, &Williams,
2012; Joiner et al., 2002). Finally, the IPTS variables
have been found to contribute to the prediction of
suicidal ideation above and beyond the effects of other
risk factors such as hopelessness (Van Orden et al.,
2006) and depressive symptoms (Van Orden et al.,
2008).
Although the beliefs from the IPTS about thwarted

belongingness and perceived burdensomeness may
be associated with suicidal ideation beyond the
effects of depression, it seems likely that depression
may also be associated with an increase of such
beliefs. For example, it is possible that as individuals
become depressed they begin to view themselves as
burdensome to others and as disconnected from other
social groups. Indeed, social withdrawal appears to be
a common feature of depression. Individuals who are
depressed may view themselves more negatively and
as less attractive and interesting. Moreover, depressed
individuals tend to experience interpersonal difficulty
once they are depressed (Kandel & Davies, 1986).
Thus, depression may be associated with changes in
beliefs about burdensomeness and belongingness, and
these beliefs are associated with increased suicidal
ideation. Such a broadened or unified model includes
both depression and interpersonal beliefs about
burdensomeness and lack of belonging in a single
integrative framework.
A relevant study by Davidson, Wingate, Grant,

Judah, and Mills (2011) found some evidence
consistent with this hypothesis using a cross-sectional
design with unselected undergraduates. While depres-
sive symptoms were associated with both perceived
burdensomeness and thwarted belongingness, only
perceived burdensomeness was associated with de-
pressive symptoms, which were associated with
suicidal ideation. However, their study did not assess
whether depression was associated with changes in
IPTS variables and suicidal ideation. We presently
sought to build upon this previous study by examining
changes in the IPTS variables and suicidal ideation.
The present study also used a large sample of
undergraduates who were selected to be at elevated
risk for suicidal ideation.

The Present Study
The goal of the present study is to examine the
associations between depressive symptoms, IPTS
beliefs about burdensomeness and lack of belonging
(Joiner, 2005; Van Orden et al., 2010), and suicidal
ideation within an integrated framework. Specifical-
ly, we used structural equation modeling to test the
integrated hypothesis that (a) depressive symptoms
are associated with increased beliefs about thwarted
belongingness and perceived burdensomeness, and
(b) these interpersonal beliefs are associated with
suicidal ideation. Support for such a model would be
a first step toward clarifying the relationships
between these risk variables and increased suicidal
ideation. We examine this hypothesis in a short-term
prospective study using a diverse sample of under-
graduates selected for elevated levels of depressive
symptoms. We selected individuals with high levels
of depressive symptoms as depressive symptoms are
one of the factors most strongly associated with risk
for suicide (Brown et al., 2000; Cheng et al., 2000).
Thus, selecting individualswhoare high in depressive
symptoms created a group of participants at
increased risk for suicidal ideation. Additionally,
this hypothesis was specifically examined in college
students because suicide is the second leading cause
of death in this population (Centers for Disease
Control and Prevention, 2012), and there is a
recognized need for better understanding of the
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processes underlying suicidal risk in this group
(Anestis, Bagge, Tull, & Joiner, 2011).

Method
participant

Participants were selected from a larger sample of
508 undergraduates. Participants were included in
the current study if their Center for Epidemiology
Scale for Depression (CES-D) score was equal to or
above 16, the most widely used cut point in previous
research1 (Radloff, 1991; Zich, Attkisson, &
Greenfield, 1990). When compared with major
depression diagnoses according to research diag-
nostic criteria (RDC; Spitzer, Endicott, & Robins,
1978), a cutoff score of 16 has been found to yield a
false positive rate of 16.6% and a false negative
rate of 40% (Roberts & Vernon, 1983).
The final sample of participants meeting screen-

ing criteria on the CES-D was 299 undergraduates
(85.9% female) from a large university. That 58%
of our initial sample met criteria for possible
depression diagnosis on the CES-D may appear
high, as other studies find prevalence rates of possible
depression diagnoses using the CES-D around 45%
(Santor, Zuroff, Ramsay, Cervantes, & Palacios,
1995). However, this finding is consistent with the
pattern of symptom severity found using different
measures of depressive symptoms (e.g., Beck
Depression Inventory [BDI] and Depression Anxiety
Stress Scales [DASS]) in other samples in this
undergraduate population (see Kleiman & Riskind,
2012). One possibility for this high level of possible
depression diagnoses is that study recruitment was
targeted at depressed or suicidal individuals (e.g., the
words “depression” and “suicide” were included in
the title and the study advertisement). Alternatively,
evaluations of the CES-D in college populations find
that scores above 16 differentiate not just currently
depressed individuals fromnondepressed individuals
but also differentiate individuals who had been
depressed at any point in their lifetime from those
who have never been depressed (Shean & Baldwin,
2008). Thus, another possibility is that our sample
includes both currently and formerly depressed
individuals. The mean age at baseline was
20.94 years (SD = 4.80). Approximately 53% of
the sample was Caucasian, 17%Asian, 11%African
American, and the rest self-identified with another
race.
1We tested the model at higher cut points (i.e., CES-D = b23)
and it still had acceptable model fit. We reported results with a cut
point of 16, as the results were essentially unchanged, as a higher
cut point of 23 has been found to increase the false negative rate for
major depression diagnoses to 60% (Roberts & Vernon, 1983).
procedure

Participants completed self-report measures twice,
separated by approximately 6–8 weeks on a secure
Web site as a part of an IRB-approved study. On
average, the second time point (T2) was completed
50.19 days (SD = 11.35 days) after the first time
point (T1). Participants completed measures of
depressive symptoms (CES-D), perceived burden-
someness and lack of belongingness (Interpersonal
Needs Questionnaire [INQ]), and suicidal ideation
(Beck Scale for Suicidal Ideation [BSS]) at both time
points. Stringent suicide risk assessment procedures
were utilized to ensure participant safety.

measures
Depressive Symptoms
The CES-D (Radloff, 1991) is a widely used 20-item
measure of depressive symptoms. Participants rate
the frequency with which a variety of symptoms
occurred over the past week on 4-point Likert scales
(i.e., 0 = rarely or none of the time to 3 = most or all
of the time). Higher scores reflected higher levels of
symptoms. The CES-D is particularly useful in
studies of suicidal ideation because unlike other
measures of depressive symptoms, it includes no
items that assess suicidal ideation, thus allowing us to
avoid potential confounds associated with using a
covariate that also measures the outcome variable.
Previous studies reported consistently strong psy-
chometric properties for thismeasure across a variety
of populations, including college populations
(Radloff, 1991).

Lack o f Be long ingne s s and Pe r c e i v ed
Burdensomeness
The INQ (Van Orden, Cukrowicz, Witte, & Joiner,
2012) is a 12-item measure of the variables
associated with IPTS. Seven items assess perceived
burdensomeness (e.g., “These days I think I make
things worse for the people inmy life”) and five items
assess a lack of belonging (e.g., “These days, I feel
disconnected from other people”). Each item was
rated on a 7-point Likert scale (i.e., 1 = not at all true
forme to 7 = very true forme). Themeasure is coded
such that higher scores for the two scales indicated
higher thwarted belongingness and perceived bur-
densomeness. The INQ demonstrates strong conver-
gent validity with measures of related constructs,
such as social support and loneliness, and demon-
strates consistent factor loading across a variety of
samples including outpatients, undergraduates, and
the elderly (Van Orden et al., 2012).

Suicidal Ideation
The BSS (Beck& Steer, 1991) is a 21-item self-report
measure that assesses current suicide ideation. Only
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the first 19 items, which measured suicidal ideation,
were used. Studies have reported strong psychomet-
rics for this scale in college students (Chioqueta &
Stiles, 2006). Moreover, some studies have found
that, in general, individuals are more likely to
disclose potentially embarrassing behaviors, such as
those relating to suicidality, in self-report assess-
ments than in interviews (Turner et al., 1998).

analytic strategy

We tested three sets of structural equation models
(SEM) using AMOS version 21.0 (Arbuckle, 2009):
(a) our hypothesized model with the IPTS compo-
nents (perceived burdensomeness and thwarted
belonging) as separate observed variables (i.e., a
two-factor solution), (b) our hypothesized model
with the IPTS components loaded on to one latent
variable (i.e., a one-factor solution) that was
necessary after testing the first model and finding
that model modifications were needed, and (c) an
alternative model of directionality with depressive
symptom and IPTS variables reversed from the first
two models (i.e., the IPTS variables associated with
changes in depressive symptoms that were associ-
ated with suicidal ideation).
The first two models tested our main hypothesis

that depressive symptoms would be associated with
the IPTS variables, which are associatedwith suicidal
ideation. Our first model was a two-factor model, in
which we took a purely theory-driven approach and
had the two IPTS subscales as separate observed
variables, as specified by the IPTS (e.g., Joiner, Van
Orden, Witte, & Rudd, 2009; Joiner, Van Orden,
Witte, Selby, et al., 2009). As will be discussed later,
this model requiredmodification in themeasurement
of the IPTS variables. Our second model was a
one-factor model where we took amore data-driven,
but still theoretically informed, approach and created
a latent IPTS variable consisting of both observed
IPTS components.We specified the model so that the
IPTS variables would load on to one latent variable
for both theoretical (i.e., the variables are conceptu-
ally related) and empirical (i.e., the variables are
strongly correlated and doing so vastly improved
model fit) reasons. In the present study, we find high
correlations between the two variables at T1 and T2
(r = .66, .78, respectively). Thus, given the high
intercorrelations, we determined that a more
data-driven solution in the present study was to
have perceived burdensomeness and thwarted
belonging load on to one latent variable. More-
over, such an approach is compatible with a study
of the factor structure of the INQ (Freedenthal,
Lamis, Osman, Kahlo, & Gutierrez, 2011) that
found nearly equal support for both a one- and
two-factor structure.
The specified pathswere similar across the one- and
two-factor models. All necessary paths were specified
to test an indirect effect (T1 depressive symptoms to
T2 IPTS observed variables or latent and suicidal
ideation, and T2 IPTS observed/latent to T2 suicidal
ideation).
Paths were also added from all T1 variables to

corresponding T2 variables (from T1 to T2 IPTS
variables, and from T1 to T2 suicidal ideation) to
allow us to examine increases in the IPTS variables
rather than just directional relationships.We allowed
all T1 predictor variables to covary as they are all
conceptually related and significantly correlated at
the bivariate level. Covariances were added between
the errors for T1 andT2burdensomeness andT1and
T2 thwarted belonging, as autocorrelation would be
expected between variables measured twice or
between two subscales of the same measure. Each
set of models contained two nested models: one with
the path fromT1 depressive symptoms to T2 suicidal
ideation specified and one with the path from T1
depressive symptoms to T2 suicidal ideation con-
strained to zero. We analyzed two models because
doing so allowed us to see if the effects of depressive
symptoms on suicidal ideation were fully accounted
for or only partially accounted for by the IPTS
variables.
Finally, we tested a third model (see Figure 3) that

examined the specificity of the direction specified in
our hypothesized model. We tested this model
because while we hypothesize that depressive
symptoms are associated with changes in the IPTS
variables, which are associated with suicidal idea-
tion, it may also be possible that the reverse is true
and the IPTS variables are associatedwith changes in
depressive symptoms, which are associated with
suicidal ideation. Thus, in this model, we tested the
variables in the opposite order where the IPTS
variables at T1 were associated with depressive
symptoms at T2 (controlling for symptoms at T1),
which were associated with suicidal ideation at T2.
To summarize,we tested three sets ofmodels: (a) the

hypothesized model with the IPTS variables as
separate observed variables, (b) the hypothesized
model with the IPTS variables loaded on to one latent
variable, and (c) amodelwhere the order of depressive
symptoms and IPTS variableswere reversed to test the
specificity of the order of variables in our model. All
three sets of models contained two nestedmodels, one
with the path from T1 depressive symptoms (Models
1 and 2) or T1 IPTS variables (Model 3) specified and
one with it constrained to zero. We assessed fit for all
models using the commonly established criteria
established by Hu and Bentler (1999): χ2/df b 2,
TLI close to 1, RMSEA b .08.We compared the fit of
models that were nested (i.e., contained the same



FIGURE 1 Two-factor hypothesized model: Changes in IPTS variables are indirectly associated
with the depressive symptom/suicide ideation relationship. Note. INQ = Interpersonal Needs
Questionnaire; CES-D = Center for Epidemiological Studies Depression Scale; BSS = Beck
Suicide Scale; standardized weights displayed; solid lines are p b .05.
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paths) using a χ2 difference test. We compared the fit
of models that were non-nested (i.e., contained
different paths and/or variables) by using the Akaike
information criterion (AIC; Akaike, 1987) where
lower AIC values are better (Harrell, 2001).
As would be expected, T2 BSS scores were

skewed (skew = 2.83, SE = 0.17), approaching,
but not exceeding, the limit of 3.0 that would
FIGURE 2 One-factor hypothesized model: Changes
depressive symptom/suicide ideation relationship. No
CES-D = Center for Epidemiological Studies Depressi
weights displayed; solid lines are p b .05.
violate the regression assumption of normality
(Tabachnick & Fidell, 2013). Given that the skew
was quite close to the limit and would be
problematic for regression models, we adopted a
conservative approach and examined alternative
estimation procedures. The data did not appear to
fit a zero-inflated Poisson distribution (Kolmogor-
ov-Smirnov Z = 7.65, p b .001), making the use of
in IPTS variables are indirectly associated with the
te. INQ = Interpersonal Needs Questionnaire;
on Scale; BSS = Beck Suicide Scale; standardized



FIGURE 3 Alternate model: Changes in depressive symptoms are indirectly associated with the
IPTS variable/suicidal ideation relationship. Note. INQ = Interpersonal Needs Questionnaire;
CES-D = Center for Epidemiological Studies Depression Scale; BSS = Beck Suicide Scale;
standardized weights displayed; solid lines are p b .05; dashed lines are p N .05.
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a Poisson model unacceptable. We also tested our
model using asymptotically distribution-free esti-
mation, which is more appropriate for non-nor-
mally distributed data. The results of the main
hypothesized model using this estimation technique
(AIC = 56.00) were not appreciably different from
the model estimated with the more commonly used
maximum likelihood estimation with a log trans-
formation (AIC = 55.56). Thus, the best remaining
option was to log transform the T2 BSS scores,
which reduced the skew (skew =1.88, SE = 0.17)
and helped us to avoid violating the assumptions of
regression.

Results
Means, standard deviations, intercorrelations, and
alpha statistics are presented in Table 1. All variables
were positively correlated with one another at the
p b .001 level and demonstrated acceptable internal
consistency (all alphas ≥ .70). Approximately 23%
of the sample reported suicidal ideation (i.e., Beck
Suicide Scale Scores N 0; Beck & Steer, 1991) at T1,
and 15% reported suicidal ideation at T2. Moreover,
9%of participants had indicatedon the demographics
screener that they had attempted suicide in the past.
These rates are notably higher than a recent cohort
study of suicidality on college campuses that found a
12% rate of suicidal ideation throughout 4 years of
college (Wilcox et al., 2010) and a 6% lifetime
prevalence of suicide attempts (Arria et al., 2009).
Therewas variability in suicidal ideation scores across
time points. Approximately 7% of the sample that
reported no suicidal ideation at T1 reported suicidal
ideation at T2 and 13% of the sample that reported
suicidal ideation at T1 did not report suicidal ideation
at T2. Among those who reported suicidal ideation at
both T1 and T2, the average absolute change between
time points was 3.89 points on the Beck Suicide Scale
(SD = 3.63).
model 1: test of hypothesized model
using a two-factor solution

The model with the direct path from T1 depressive
symptoms to T2 suicidal ideation identified had
overall acceptable fit (χ2

[df = 6] = 27.83, p = b .001;
χ2/df = 4.56, TLI = 0.93, RMSEA = .11). The
model with the direct path from T1 depressive
symptoms to T2 suicidal ideation constrained to zero
(i.e., removed) also had acceptable fit (χ2

[df = 7] =
40.68, p = .001; χ 2 /df = 5.81, TLI = 0.95,
RMSEA = .10). A chi-square difference test sug-
gested that the model with the direct path from T1
depressive symptoms to T2 suicidal ideation fit the
data significantly better than the model without it
(χ2

1 = 12.85, p b .001), thus we only further
discuss the better-fitting model.
As can be seen in Figure 1, all direct paths in the

model are significant. The variables in the model
accounted for 64% of the variance in T2 suicidal
ideation. The negative regression weight from T1
CES-D to T2 BSS is likely a case of suppression byT1
BSS and T1/T2 IPTS variables. A suppressor effect
is diagnosed when the sign of the direct effect
(i.e., negative or positive) is different from the sign
of the indirect effect (MacKinnon, Krull, &
Lockwood, 2000), as is the case in our study.
According toTzelgov andHenik (1991), a suppressor
effect is further evidenced by the difference in sign
between the bivariate correlation of T1 CES-D and
T2 BSS (.22) and the partial correlation between T1
CES-D andT2BSS, controlling for T1BSS andT1/T2
IPTS variables (–.04). Such a suppressor effect does
not preclude interpretation of the indirect effects of
our model (MacKinnon et al., 2000). Finally,
the standardized indirect effect of depressive
symptoms on T2 suicidal ideation through changes
in the IPTS variables was significant (b = .05, 95%
CI [0.02, 0.10], p = .010). Although these results
do support our hypothesis, the model fit statistics



Table 1
Alphas, Means, Standard Deviations, and Intercorrelations of Study Variables

1 2 3 4 5 6 7 8

1. T1 Depressive symptoms (CES-D) - -
2. T1 Burdensomeness (INQ-Burden) .42⁎⁎⁎ - -
3. T1 Lack of belonging (INQ-Belong) .46⁎⁎⁎ .66⁎⁎⁎ - -
4. T1 Suicidal ideation (BSS) .31⁎⁎⁎ .45⁎⁎⁎ .28⁎⁎⁎ - -
5. T2 Depressive symptoms (CES-D) .64⁎⁎⁎ .34⁎⁎⁎ .40⁎⁎⁎ .19⁎⁎⁎ - -
6. T2 Burdensomeness (INQ-Burden) .45⁎⁎⁎ .49⁎⁎⁎ .48⁎⁎⁎ .38⁎⁎⁎ .46⁎⁎⁎ - -
7. T2 Lack of belonging (INQ-Belong) .42⁎⁎⁎ .45⁎⁎⁎ .60⁎⁎⁎ .29⁎⁎⁎ .53⁎⁎⁎ .78⁎⁎⁎ - -
8. T2 Suicidal ideation (BSS) .22⁎⁎⁎ .32⁎⁎⁎ .19⁎⁎⁎ .69⁎⁎⁎ .30⁎⁎⁎ .43⁎⁎⁎ .35⁎⁎⁎ - -
Mean 25.12 2.08 2.74 1.04 20.72 2.02 2.63 1.00
SD 8.11 1.01 1.16 3.27 9.16 1.06 1.26 3.33
Skewness 0.96 1.55 0.80 3.02 1.50 1.69 0.90 2.83
Kurtosis 0.57 2.22 0.25 10.32 2.75 3.21 0.30 7.69
Alpha .69 .89 .88 .88 .90 .86 .91 .92

Note. CES-D = Center for Epidemiology Depression Scale; INQ = Interpersonal Needs Questionnaire; BSS = Beck Suicide Scale.
*** p b .001.
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(e.g., RMSEA N .80) indicate that model modifi-
cation may be necessary.

model 2: test of hypothesized model
using one-factor solution

Given that the model fit indices for the two-factor
solution indicated that some model modification
was necessary, we tested another set of models
using a one-factor solution where the IPTS vari-
ables loaded on to one latent factor. As described
earlier, we chose this modification due to the
conceptual overlap of the two IPTS variables and
their relatively high correlation in the present
study. The model with the direct path from T1
depressive symptoms to T2 suicidal ideation
identified had overall excellent fit (χ2

[df = 4] =
4.47, p = .364; χ2 /df = 1.12, TLI = 0.99,
RMSEA = .02). The model where the direct path
from T1 depressive symptoms to T2 suicidal
ideation was constrained to zero (i.e., removed) had
only acceptable model fit (χ2

[df = 5] = 19.68, p =
.001; χ2/df = 3.94 , TLI = 0.95, RMSEA = .10). A
chi-square difference test suggested that the model
with the direct path fromT1 depressive symptoms to
T2 suicidal ideation fit the data significantly better
than the model without it ( χ2

1 = 15.21, p b .001),
thus we only further discuss the better-fitting model.
As can be seen in Figure 2, all direct paths in the

model are significant. Like the previous model, the
negative direct effect between T1 CES-D and T2
BSS is likely the result of a suppressor effect. The
variables in the model accounted for 67% of the
variance in T2 suicidal ideation. Finally, the
standardized indirect effect of depressive symptoms
on T2 suicidal ideation through changes in the IPTS
variables was significant (b = .10, 95% CI [0.05,
0.76], p = .010), confirming our hypothesis. Com-
parison of the AIC values indicated that the
one-factor hypothesized model (AIC = 55.56) was
a better fit to the data than the previously tested
two-factor model (AIC = 71.38). These results
support both our hypothesized model and a
one-factor solution for the IPTS variables.

model 3: test of alternative directionality

We also tested a set of models where the IPTS
variables and depressive symptoms were reversed.
Given that the one-factor model (i.e., both IPTS
factors on one latent variable) testing the main
hypothesis demonstrated more optimal fit than the
two-factor model, we only tested a one-factor model
with the order of the variables reversed. Both
the model with the direct path with the path from
T1 IPTS variables to T2 suicidal ideation identified
(χ2

[df = 5] = 31.48, p b .001; χ2/df = 6.30, TLI =
0.92, RMSEA = .11) and the model with the path
from T1 IPTS variables to T2 suicidal ideation
constrained (χ2

[df = 6] = 31.58, p b .001; χ2/df =
5.26, TLI = 0.93, RMSEA = .10) had poor fit to the
data. Themodel fit indices did not significantly differ
(χ2

1 = 0.10, p = .750), thus we chose to report the
model with the path from T1 IPTS to T2 suicidal
ideation identified to be consistentwith our reporting
of the main hypothesized model.
The model is depicted in Figure 2. Unlike the

hypothesized models in which all direct paths were
significant, only the direct path from T2 depressive
symptoms to T2 suicidal ideation was significant. The
variables in this model accounted for 36% of the
variance in T2 suicidal ideation. Finally, the indirect
effect of the IPTS variables on T2 suicidal ideation
through changes in depressive symptoms was not
significant (b = .02, 95% CI [–0.02, 0.05], p = .318).
Comparing the AIC values indicated that the one-



219med iators of the depre s s ion / su i c ide relat ionsh i p
factor hypothesizedmodel (AIC = 55.56)was a better
fit to the data than the alternative model (AIC =
63.45). These results support the specificity of the
direction of the mediators in our hypothesized model.

Discussion
Over the past several decades, there has been
considerable research on the role of depression as
a risk factor in suicide (see Nock et al., 2008, for a
review). Research has also rapidly grown on IPTS
(Joiner et al., 2009; Van Orden et al., 2010).
Despite this, there has been little study of how these
two literatures can be bridged. In an attempt to
connect the two bodies of literature, we used SEM
and found support for a structural model that
assumes that (a) depressive symptoms are associat-
ed with increased beliefs about thwarted belong-
ingness and perceived burdensomeness (i.e., the
IPTS variables), and (b) these beliefs are associated
with suicidal ideation. Moreover, the data did not
support an alternative model where the IPTS
variables were associated with changes in depres-
sive symptoms that were associated with changes in
suicidal ideation. Such an integrative model helps to
bring together work on depression and suicide with
work on the interpersonal psychological theory of
suicide.
Our findings were within the context of depression,

and thus it is not known to what extent the IPTS
beliefs were associated with the effects of other risk
factors such as anxiety, substance use, or negative life
events. It is possible that beliefs about belongingness
and burdensomeness could also be associatedwith the
effects of these other risk factors. Alternatively, there
may be other pathways for the links between other
risk factors and suicide. For example, hopelessness,
which can be seen both as a precursor and product of
depression, may also account for the effects of
depression on suicidal ideation over time (Abramson,
Metalsky, & Alloy, 1989; Brown et al., 2000). There
maybe other interpretations of the part of our analysis
where T1 depressive symptoms were associated with
T2 IPTS variables controlling for T1 IPTS variables.
While we conceptualized this to show that depressive
symptoms were associated with change in the
variables, another interpretation could be that T1
depressive symptoms simply were associated with T2
IPTS variables over and above T1 IPTS variables or
that TI depressive symptoms were associated with
residual variance in T2 IPTS variables after baseline
variance is accounted for. Either conceptualization,
however, is still consistent with our overall frame-
work.
A further important point is that we did not specify

the actual antecedent variables that were associated
with depression. Our present results are potentially
consistentwith amore complexmodel inwhich other
distal factors for suicide such as negative cognitive
style (Abramson et al., 1998), negative life events
(Joiner & Rudd, 2000), or biological vulnerabilities,
such as the serotonin transporter gene (Mann et al.,
2000), influence depressive symptoms that in subse-
quent steps are associated with suicide through
variables such as beliefs about burdensomeness and
belongingness. If so, it may be counterproductive to
see any one model as all-superior because there are
likely multiple pathways as well as steps to suicide,
and the best understanding of suicide risk may come
from integration of multiple supported literatures
and models.
One methodological issue that deserves attention

is that the measurement model that best fit our data
deviates in one respect from the one assumed by the
IPTS model. Within the IPTS, perceived burden-
someness and thwarted belongingness are proposed
to be two separate, but related, factors. Although our
model containing the two variables separately did
have acceptable fit, the model of best fit had the IPTS
two factors loaded on to one latent variable. One
interpretation might be that the factor structure of
the INQ (which measures IPTS) is questionable.
Indeed, when Freedenthal et al. (2011) examined the
factor structure of the INQ in college students, they
found nearly equal support for both the two-factor
structure posited by IPTS as well as the one-factor
structure in the present study. Moreover, Davidson
et al. (2011), who conducted similar SEM analyses
with the IPTS factors as separate variables, also had
model fit that indicated that modifications were
needed (e.g., their RMSEA was N 1). However,
Davidson et al. (2011) did not modify their model
with a one-factor latent variable so it is not possible
to know if such a modification would have also
improved model fit. Another interpretation is that
our data-drivenmodification is unique to our sample
(and possibly that of Davidson et al., 2011) and that
the two-factor structure of the INQ proposed by
Van Orden et al. (2012) is correct. Given that both
one- and two-factor models still produced accept-
able fit (albeit with the one-factor model producing
far better fit), either factor structure is consistent
with our hypothesis. Nevertheless, studies may be
needed to further investigate the factor structure of
the INQ.
It is also important to note that our model did not

consider the third factor in IPTS, the acquired capacity
for suicide. Within IPTS, the acquired capacity for
suicide is an independent facet of the desire to die by
suicide. Indeed, individuals can acquire the capacity to
die by suicide, thus increasing their risk for suicide,
without ever having the desire to die. Thus, we limited
our exploration to variables associated with the desire
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to die (i.e., suicidal ideation). Future studies are needed
that further expand our model to include the capacity
to die by suicide and prediction of actual suicide
attempts.
Clinically, our findings imply that monitoring

perceived burdensomeness and thwarted belonging-
ness in the treatment of depressed clients may help to
provide an index of suicide risk as changes in the
IPTS variables may indicate elevations in risk for
suicidal ideation. When a clinician does notice that
the IPTS beliefs are beginning to increase, they may
be able to switch treatment modalities from treating
depression to treatments that target the IPTS
variables (e.g., Joiner, Van Orden, Witte, & Rudd,
2009).
The present study had several limitations that

should be acknowledged. First, our study had two
time points. Three time points are needed to test a
mediational model that can only demonstrate medi-
ation if the mediator occurred temporally after the
predictor and before the outcome variable. Our data
only allowed us to assess if depression symptomswere
associated with changes in the IPTS variables and
suicidal ideation occurring at the same time. Second,
we used a sample of undergraduates selected for high
depressive symptoms, not actual depression diagno-
ses. Third, suicidal ideation had a relatively low base
rate of occurrence in our sample. Future studies could
correct theseweaknesses using ahigh-risk samplewith
clinical depression that would likely have a higher rate
of suicidal ideation. Strengths of the study include the
use of a group of participants at elevated risk for
suicidal ideation selected from a relatively large
sample of diverse young adults. Finally, this study is
among the first toour knowledge tobridge two related
literatures in an attempt to create a more comprehen-
sive understanding of how these different risk factors
are related to suicidal ideation.
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