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Abstract

Various studies have suggested that perseverative cognitions play an important role in the occurrence of suicide.
However, the mediating mechanisms underlying the relationship between perseverative cognitions and suicidality
remain largely unknown. Accordingly, the present study aimed to investigate whether positive and negative
valence systems and social disconnection temporally mediated the association between perseverative cognitions
and suicidal behaviors. 256 university students participated in this study. The data were collected using the
Perseverative Cognitions Questionnaire (PCQ), Approach-Avoidance Temperament Questionnaire (ATQ), Social
Connectedness Scale-Revised (SCS-R), and Suicidal Behaviors Questionnaire-Revised (SBQ-R). The results showed
that perseverative cognitions had a direct and significant effect on suicide (p<.001). Positive and negative valence
systems and social disconnection significantly mediated the relationship between perseverative cognitions and
suicide. Our findings showed that multiple factors including perseverative cognitions, positive and negative valence
systems, and social disconnection may have a role in the occurrence of suicide among university students.

Keywords Perseverative cognitions, Positive valence systems, Negative valence systems, Social disconnection,
Suicide

Introduction

Suicide is a significant public health issue, ranking as the
second leading cause of death among 10—34-year-olds in
the United States [1] and globally accounting for more
than 800,000 deaths per year [2]. In Iran, the prevalence
of suicidal thoughts, planning, and attempted suicide is
estimated at 12.7%, 6.2%, and 3.3% respectively, with
an incidence of 5.7%, 2.9%, and 1% [3]. Suicide includes
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thoughts, plans, and attempts to end one’s life. Suicidal
ideation refers to thoughts about suicide, while a sui-
cide plan involves specific methods of dying. A suicidal
attempt is engaging in self-harm with the intent to die
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[4, 5]. Silverman and colleagues [6] colleagues proposed
the term “suicidal behaviors” to encompass these aspects.
Psychological factors play a significant role, as suicide
involves a conscious decision to end one’s life [7]. The
prevalence of suicidal behaviors remains high, making
prediction clinically challenging [8]. These behaviors
arise from a complex mix of risk factors, including cog-
nitive and social elements, alongside negative life events.
However, the interplay of these factors and their impact
on suicide risk is still not fully understood [7].

Perseverative cognition and suicide

In recent years, perseverative cognition has been identi-
fied as a potential cognitive factor associated with suicide
[9]. Perseverative cognition refers to repetitive, intrusive,
and generally negative thoughts [10, 11]. This persistent
focus on stressors, along with feelings of uncontrollabil-
ity, can negatively affect physiological systems, including
the cardiovascular and immune systems [12]. It is seen as
a transdiagnostic factor for various psychiatric disorders,
such as depression [10, 11].

Perseverative cognition involves worry, rumination,
and obsessions related to stress [11]. Worry is repeti-
tive thinking about future fears [13], while rumination
is focusing on one’s distress and its causes [14]. Obses-
sions are intrusive thoughts or impulses that cause sig-
nificant distress [15]. Although the cognitive processes
of worry, obsession, and rumination are similar, they dif-
fer in their focus [16]. Research indicates that worry and
rumination can increase the risk of suicidal thoughts and
behavior [17], both directly and indirectly [17-21]. These
processes may hinder recovery from depression and con-
tribute to relapse [16]. Suicidal ideation often resembles
intense worry or rumination, with distressing thoughts
frequently motivating suicidal behavior [22]. Addition-
ally, worry is suggested as a long-term risk factor for sui-
cide and a negative response to stress, influencing the
frequency and nature of these thoughts [17].

Positive Valence systems, negative Valence systems, and
suicide

Traditional psychiatric diagnoses face challenges like col-
linearity, heterogeneity, arbitrary thresholds, and poor
interrater reliability (e.g [23—25], which impede research
progress. In response, the National Institute of Mental
Health initiated the Research Domain Criteria Project
[26, 27], aiming to understand mental health through a
comprehensive integration of genetics, biology, behavior,
and subjective experiences, to identify the fundamental
factors influencing human behavior [28]. The Research
Domain Criteria provide a framework for suicide
research by moving beyond a sole focus on mental dis-
orders. This approach is valuable because it (a) empha-
sizes meta-diagnostic dimensions, (b) identifies potential
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predictors of suicidal outcomes, and (c) integrates diverse
measures and analyses [29]. The framework is organized
into five key domains: negative valence systems, positive
valence systems, cognitive systems, social processes, and
arousal and regulatory systems [28]. In this framework,
depression involves two main areas: negative valence sys-
tems and positive valence systems [30]. Negative valence
systems respond to aversive events, such as threats and
losses, guiding our motivation to avoid discomfort [31,
32]. This area is critical in suicide research, focusing on
experiences like interpersonal loss and adverse childhood
experiences [29]. In contrast, positive valence systems
pertain to processes linked to rewarding events, influenc-
ing motivation driven by rewards [32]. Recent research
on diagnostic risk factors has begun to focus on elements
of the positive valence system that may contribute to sui-
cidal risk. Key factors include motivation to strive for
rewards, early responses to reward acquisition, and dif-
ficulties adapting to new information for effective reward
learning [29].

Research indicates that worry, obsession, and rumina-
tion are linked to negative valence systems. Physiologi-
cal, neuroimaging, and clinical data show a connection
between perseverative cognition and negative valence
components [16, 33-35]. Additionally, some studies sug-
gest that perseverative cognition may also affect positive
valence systems, which regulate reward-seeking behav-
iors, potentially leading to dysfunctions [36].

Most research in this area focuses on predictors related
to negative valence systems and theories of suicide [37—
39]. However, new research [40] suggest that aspects
of the positive valence system may also influence self-
harming thoughts and behaviors. Understanding posi-
tive valence systems can reveal underlying risk factors
for these behaviors. Elements like low positive affect and
anhedonia have been linked to suicidal thoughts [41-44],
indicating that both positive and negative emotions are
crucial in developing suicidal thoughts and behaviors (see
[29]). Suicide is often seen as an escape from overwhelm-
ing negative emotions [45, 46] and is associated with high
levels of negative emotions in empirical research [47, 48].

Social disconnection, positive Valence systems, negative
Valence systems, and suicide

Social disconnection is a major public health issue linked
to various negative effects, including early mortality [49,
50]. It involves the prolonged absence of family or social
relationships and limited engagement in activities with
others [51]. Many individuals facing social disconnection
do not seek treatment and often do not meet criteria for
mental health disorders, resulting in inadequate atten-
tion from healthcare providers [49, 50]. Additionally, the
strong connection between social interaction and quality
of life highlights that social disconnection can exacerbate
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feelings of dissatisfaction, particularly in those with
major depression [52]. Social relationships offer oppor-
tunities for rewards and punishments, including mak-
ing meaningful connections with others or experiencing
rejection.

Taylor and colleagues [52] investigated the impact of
positive and negative valence systems on social disrup-
tion in depressive disorder. Their research indicates
that the negative valence system helps manage avoid-
ant behaviors and negative emotions, while the positive
valence system focuses on rewarding experiences and
positive emotions. They found that poorer social connec-
tions are linked to lower life satisfaction, independently
of clinical symptom severity. Their analysis highlighted
the connection between decreased positive valence and
increased negative valence systems with social discon-
nection. They proposed that understanding social dis-
connection through this framework could inform new
diagnostic and therapeutic strategies.

Positive and negative emotions significantly influence
relationships and interactions [53]. High negative emo-
tions can lead to avoidance behaviors, resulting in poor
interpersonal outcomes [54, 55]. Conversely, positive
affect promotes social engagement and enhances posi-
tive behaviors [56, 57]. Research indicates that positive
emotions often increase with social interactions [58] and
boost motivation for future communication [57-59].

Studies show a link between social disconnection and
suicide risk, including suicidal thoughts and behaviors
[60, 61]. Durkheim’s social integration theory suggests
that a lack of social connection increases suicide risk
[62]. Conversely, strong social support has been shown
to help prevent suicide [63, 64], reducing the chance of
acting on suicidal thoughts [65], and is crucial for effec-
tive prevention programs [66]. Unfortunately, many indi-
viduals experiencing suicidal thoughts have limited social
networks and often choose not to share their feelings [67,
68].

Current study

The rising rates of suicide attempts and deaths in Iran
over the past few decades indicate an increased risk [69,
70], particularly among young people aged 15 to 34, who
account for 48% and 32.5% of attempts, respectively [70].
Suicidality is also a significant issue among college stu-
dents [71, 72]. Therefore, investigating the factors related
to suicide among Iranian youth is crucial.

The literature indicates that perseverative cognition
may contribute to suicide, though not all such thoughts
lead to it. Various factors can influence this outcome.
The understanding of how perseverative cognitions
relate to suicidality among Iranian youth remains lim-
ited, highlighting the need for a risk-protection frame-
work. This research investigates the connections between
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perseverative cognition, positive and negative valence
systems, social disconnection, and suicidality among Ira-
nian youth. Conducting this study is important for theo-
retical advancement, helping to understand mechanisms,
and has practical implications for suicide prevention.
In this regard, the study explores both direct and indi-
rect associations but does not establish causality due to
its atemporal nature [73]. This initial research addresses
a critical gap in understanding suicide behavior in this
demographic and suggests potential mediation pathways
(cross-sectionally) for future studies.

In this regard, we illustrated the direct and indirect
associations between perseverative cognitions and sui-
cide behavior, through positive and negative valence
systems, and social disconnection. The main objec-
tive of the present study was to determine the fitness
of the proposed model (Fig. 1). Herein, the associations
between perseverative cognitions, positive and negative
valence systems, social disconnection, and suicide were
investigated. In summary, the following hypotheses were
proposed:

Hypothesis 1 Perseverative cognitions are associated
with suicide behaviors through positive valence systems.

Hypothesis 2 Perseverative cognitions are associated
with suicide behaviors through negative valence systems.

Hypothesis 3 Perseverative cognitions are associated
with suicide behavior through social disconnection.

Hypothesis 4 Perseverative cognitions are associated
with suicide behavior through positive valence systems
and social disconnection.

Hypothesis 5 Perseverative cognitions are associated
with suicide behavior through negative valence systems
and social disconnection.

Method

Participants and procedure

The Institutional Review Board of the Shiraz University
of Medical Sciences approved the protocol (ID: IR.SUMS.
REC.1402.079). In this exploratory cross-sectional study,
the study’s population contained all students of Shiraz
University of Medical Sciences. The sample size for fac-
tor analysis is determined based on the number of fac-
tors. For structural equation modeling (SEM), about 20
subjects are needed for each factor (latent variable) [74].
Therefore, we determined that at least 220 people are
needed for this study. In this research, 267 students who
met the inclusion and exclusion criteria were selected
from different faculties of Shiraz University of Medical
Sciences using the convenient sampling method. The
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Fig. 1 The proposed model of suicidal ideation
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Fig. 2 Consort diagram

inclusion criteria included being aged between 18 and
65 years old and providing informed written consent for
participating in the study. Exclusion criteria included
having severe physical problems, visual or hearing defi-
ciencies that may disrupt participation in the study,
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and any history of neurological disorders (assessed
via self-reports), as well as failing to fulfill the study
requirements.

Prior to the study, research objectives and ethical con-
siderations were explained to the participants. Partici-
pants then provided informed written consent and then
completed the measures including the Perseverative
Cognitions Questionnaire (PCQ), Approach-Avoidance
Temperament Questionnaire (ATQ), Social Connect-
edness Scale-Revised (SCS-R), and Suicidal Behaviors
Questionnaire-Revised (SBQ-R) in a group setting within
the classroom. After collecting the data from 267 partici-
pants, 11 incomplete questionnaires were removed from
the analysis, leaving a total of 256 participants included
in the analysis (see Fig. 2).

At the end of our study, we performed a post-hoc
power analysis using G*Power software to determine
whether our sample size was sufficient. With an effect
size of f* = 0.15, an alpha level of a=0.05, a total sample
size of N=256, and four predictors, the analysis resulted
in a power of 0.9997 (99.97%). This value is significantly
higher than the conventional threshold of 0.80, confirm-
ing that our sample size is adequate and supporting the
robustness of our findings.

Measures

Perseverative cognitions questionnaire (PCQ)

The PCQ is a self-report questionnaire assessing char-
acteristics of perseverative thoughts, such as worry,
rumination, and obsessive thinking [75]. It is a 45-ques-
tion self-report measure that aims to assess beliefs and
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processes such as lack of controllability (LC), preparing
for the future (PF), expecting the worst (EW), searching
for causes/meaning (SC), and dwelling on the past. (DP)
and thinking discordant with the ideal self (DT). Par-
ticipants rate items 6-point Likert scales ranging from 0
(completely disagree) to 5 (completely agree). In order to
get the score for each dimension, the total scores of that
dimension are added together, and to obtain the overall
score of the questionnaire, the sum of the scores for each
dimension is calculated. Thus, higher scores indicate
greater perseverative cognitions. The scale has a reported
Cronbach’s alpha of over 0.95, indicating good inter-
nal consistency and validity [75]. As there is no version
specific to Iran nor in the Persian language, the measure
was translated and back-translated by experts, and three
independent expert translators confirmed its content
validity. The internal consistency of this scale was evalu-
ated through a pilot study (n =55), which was found to be
good, with Cronbach’s alpha=0.83.

Approach-avoidance temperament questionnaire (ATQ)
Elliot and Thrash [55] developed the ATQ, which has
been widely used to measure the positive and negative
valence systems. This questionnaire is a 12-item scale
designed to measure sensitivity to positive (i.e. rewards;
6 items) and negative (i.e. punishment; 6 items) stimuli
or contexts. The items related to each of these domains
measure the components of emotional response, per-
ceptual awareness, and behavioral approach of the tem-
perament. The scoring of this questionnaire is based on
a Likert scale ranging from 1 (completely disagree) to 7
(completely agree). To obtain a score for each component,
the scores of that component are added together. The
sum of points in each component ranges from 6 to 42,
with higher scores indicating a dominant mood. Cron-
bach’s alpha of this scale was calculated for positive and
negative capacity systems as 0.87 and 0.82 respectively
(ref needed). In the current study, Cronbach’s alpha value
was 0.79.

Social connectedness scale-revised (SCS-R)

The SCS-R is a 20-item self-report scale that measures
how close or distant a person feels with others in inter-
personal situations [76]. Out of the 20 items, 10 are
negative and the remaining 10 items are positive. The
questionnaire is scored using a Likert scale, where partic-
ipants rate their agreement on scales from 1 (completely
disagree) to 6 (completely agree). Scores for negative
items are reversed and then combined with the scores
of positive items. The total scores range from 20 to 120,
with higher scores reflecting a stronger sense of social
connectedness. This scale demonstrates good internal
consistency as well as acceptable convergent and dis-
criminant validity. The questionnaire’s Cronbach’s alpha
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score was calculated as 0.92 in a sample of students
[76]. As there is no version specific to Iran nor in the
Persian language, the measure was translated and back-
translated by experts, and three independent expert
translators confirmed its content validity. The internal
consistency of this scale was evaluated through a pilot
study (n=55), which was found to be good, with Cron-
bach’s alpha=0.79.

Suicidal behaviors questionnaire-revised (SBQ-R)

The SBQ-R consists of four items measuring suicidal
thoughts and attempts throughout life, suicidal thoughts
in the past year, threats of suicide, and the possibility
of committing suicide in the future [77]. A total score
is obtained by adding scores on the four items, with a
higher score indicating a greater tendency to commit sui-
cide. The creators of the questionnaire have set a cutoff
score of 7 for this scale, which can be used for all indi-
viduals. This scale demonstrated good psychometric
properties. The Cronbach’s alpha coefficient for this ques-
tionnaire was 0.76 for adults with psychiatric problems
and 0.76 for adults. Additionally, the concurrent validity
of the questionnaire was assessed and confirmed using
Beck’s frustration questionnaire [77]. In Iran, Amini-Teh-
rani et al. [78] validated this questionnaire, reporting a
cutoff point of 7 for normal individuals and 8 for clinical
patients. Besides. Other studies reported an internal con-
sistency of 0.80 [79] and 0.81 [80] for Iranian population.
In the current study, Cronbach’s alpha was 0.78.

Statistical analysis

To investigate the basic relationship between variables,
the Pearson correlation test was used in SPSS version 26
software. Due to the existence of latent variables (e.g.,
perseverative cognitions, positive and negative valence
systems, and social disconnection) and their indirect
effects, the mediational hypotheses were investigated
using structural equation modeling (SEM) in AMOS-
26 software. Mediation (cross-sectionally) was consid-
ered using bootstrapping procedures. In this study, to
evaluate the desirable fitness of the indices, the criteria
presented by Kline [81] were utilized. The goodness of
fit was assessed by the CMIN/DF (values of 3.0 or less
show that the model adequately fits the data), goodness-
of-fit index (GFL; values of 0.90 or greater indicate that
the model adequately fits the data), comparative fit index
(CFIL; values of 0.90 or greater signify that the model ade-
quately fits the data), incremental fit index (IFI; values of
0.90 or greater signify that the model adequately fits the
data), Tucker-Lewis index (TLI; values of 0.90 or greater
indicate that the model adequately fits the data), and the
Root Mean Squared Error of Approximation (RMSEA;
values of 0.08 or less show that the model adequately fits
the data).
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Results

Regarding demographic characteristics, 65.2% of the par-
ticipants were women and 34.8% were men. The average
age of the participants was 23.12 years, with a standard
deviation of 3.49 years, and ranged from 18 to 39 years.
Regarding marital status, 84.8% were single and 15.2%
were married. In terms of education level, 43.8% had a
BA degree, 5.5% had an MA degree, 49.6% had an MD
degree, and 1.2% had a PhD degree. In terms of liv-
ing conditions, 75.4% lived in Shiraz, and 24.8% lived in
dorms. Concerning economic status, 6.3% were classi-
fied as poor, 53.9% as average, 33.2% as good, and 6.6%
as very good. The descriptive statistics for the measured
variables can be found in Table 1.

In Table 2, the results indicate significant relationships
between the variables. The findings reveal that persevera-
tive cognitions have a negative correlation with positive
valence systems and a positive, significant correlation
with segative valence systems, social disconnection, and
suicide behavior (all p<.001). Furthermore, there were
negative, significant correlations between positive
valence systems and negative valence systems, social dis-
connection, and suicide behavior (all p<.001). Addition-
ally, there werepositive, significant correlations between
negative valence systems and social disconnection and
suicide behavior (all p<.001), and a positive, significant
correlation between social disconnection and suicide
behavior (p <.001).

In order to test the hypotheses of this research, we used
the mediator role test in structural equation modeling to
analyze multiple models (see Fig. 3).

This study tested two models to examine the funda-
mental relationships among the variables (see Table 3).
The first model, a direct structural model without medi-
ating variables, served as a baseline for comparison and
resulted in a chi-square value of 91.27 (df=13, p<.001)
with a relative chi-square (x*/df) of 7.02, indicating
poor fit. Although the absolute fit indices, including
GFI (0.92), CFI (0.94), IFI (0.94), TLI (0.90), and SRMR
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(0.044) were within acceptable ranges, the RMSEA value
(0.154) exceeded the recommended threshold. In con-
trast, the mediator structural model, incorporating medi-
ating variables, substantially improved fit. Modification
indices were used to release covariance errors between
e2 and e6, e3 and e4, and e5 and e6, further enhancing
model fit. This model yielded a chi-square value of 53.83
(df =25, p=.001) with a relative chi-square (x*/df) of 2.15,
indicating good fit. Additionally, all fit indices, includ-
ing GFI (0.96), CFI (0.98), IFI (0.98), TLI (0.97), SRMR
(0.033) and RMSEA (0.067), met or exceeded the recom-
mended thresholds, confirming model robustness. The
comparison highlights the critical role of mediating vari-
ables in improving model fit, offering deeper insights into
the mechanisms underlying the observed relationships,
and emphasizes the importance of considering mediation
effects in statistical analyses, validating the superiority
of the mediator structural model in explaining the stud-
ied constructs. The results of the regression coefficients
between the variables in the direct and mediating struc-
tural models are summarized in Table 4.

In the direct structural model, the results in Table 4
indicate that perseverative cognition had a positive and
significant association with suicide behavior (f=0.338,
p<.001,). Upon further examination of the media-
tor structural model (full model), it was found that the
effect of perseverative cognition on positive valence sys-
tems was negative and significant (p = -0.268, p<.001,).
The effect of perseverative cognition on negative valence
systems (=0.665 p<.001) and Social Disconnection
(p=0.290, p<.001) were both positive and significant ().
However, the effect of perseverative cognition on sui-
cide behavior was not significant (p=-0.103, p=.162,).The
effect of positive valence systems on social disconnec-
tion (B = -0.361, p<.01) and suicide behavior (f = -0.182,
p<.01) was found to have a negative and significant asso-
ciation. Conversely, the effect of negative valence systems
on social sisconnection was found to have a positive and
significant associationt (p=0.197, p<.01). The effects of

Table 1 Mean, standard deviation, and normal distribution of the variables (n=256)

Variable type Variables Components M+SD Skewness Kurtosis
Independent Perseverative Cognitions Lack of controllability 13.97+£6.18 -0.175 -0574
Preparing for the future 21.39+842 —0.255 —-0.711
Expecting the worst 9.10+5.63 0.124 -0.932
Searching for causes meaning 12.29+4.61 -0.278 -0.373
Dwelling on the past 4267+16.88 -0.156 —-0.786
Thinking discordant with ideal self 2355+12.20 0.224 —0.542
score Total 120.18+45.58 —0.104 -0532
Mediator Positive Valence Systems 29.97+7.53 —-0.553 —-0.070
Negative Valence Systems 25.93+7.59 -0.028 —0401
Social Disconnection 81.29+1851 —0.340 -0428
Dependent Suicide behavior 6.21+3.64 124 0.971

Note M=Mean, Sd=5td. Deviation



Daneshvar et al. BMC Psychology

Table 2 Correlation matrix among measured variables

Variables

11

10

Components

—0.262** 0.644** 0.535** 0.298**

—0.166"*
—0459*

0.904**

812%*
0.573**

0.669** 0.819** 0.

0.656**

0.655**

1

1.Lack of controllability

Perseverative Cognitions

0.337** 0.267**

0.571**

0.815**

0.665** 0.749**

0.632**

2.Preparing for the future
3.Expecting the worst

0.469** 0.339**

0.508**

0.674** 0.671** 0.783**

0.4477%*

0.105 0.453** 0.343** 0.251**
-0.219**

—0.288**
—0.284*

0.675** 0.781**

0.690**

4.Searching for causes meaning
5.Dwelling on the past

0.443** 0.261**

0.655**

0.931**

0.693**

(2025) 13:215

0.530** 0.355**

0.542%*

0.872**

6.Thinking discordant with ideal self

7.Total Score

0.519** 0.337**

0.670**

—0.290**
0.313**
0.326**

—0470**

0.455**

-0.151%

8.Positive Valence Systems

9.Negative Valence Systems

10.Social Disconnection

11.Suicide behavior
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negative valence systems on suicide behavior (f=0.197)
and social disconnection on suicide behavior (f=0.197)
were not significant. After including the mediating vari-
ables (positive and negative valence systems and social
disconnection) in the relationship between perseverative
cognition and suicide behavior, the value of p decreased
from 0.338 (based on the results of the direct structural
model) to 0.140 (based on the results of the mediator
structural model). In the mediation model, unlike the
direct model, the beta value was not significant (p =.080).
Therefore, we can conclude that positive and negative
valence systems and social disconnection atemporally
mediate the relationship between perseverative cognition
and suicide.

The maximum likelihood of the indirect effect (media-
tor) in the model was estimated using the bootstrap
method, and its summarized results are presented in
Table 5.

Using the bootstrap method, a sample of 1000 people
was selected with a 95% confidence interval, as shown
in Table 5. The results showed that the impact of perse-
verative cognition on suicide was statistically significant
(indirect effect=0.199, SE=0.063, p=.007). The confi-
dence interval for this effect was 0.081 to 0.323, and since
the confidence interval does not include zero, the indi-
rect effect is considered significant. The results indicated
that the indirect effects of positive valence systems and
negative valence systems were not significant.

Discussion
The current study examined the mediating roles of posi-
tive and negative valence systems and social disconnec-
tion in the relationship between perseverative cognitions
and suicidal behavior among Iranian adults. Our results
indicated that the proposed model fit the data well. We
found that perseverative cognitions, positive and nega-
tive valence systems, and social disconnection are all
linked to suicidal behavior. Furthermore, these factors
were directly associated with suicidal behavior. Addition-
ally, perseverative cognitions displayed a significant indi-
rect association with suicidal behavior through positive
and negative valence systems and social disconnection.
The results indicate that perseverative cognitions are
associated with an increase in suicidal ideations due to
decreased activity in positive valence systems (cross-sec-
tionally). Research has shown that rumination, a specific
type of perseverative cognition, is linked to anhedonia,
which is the inability to feel pleasure from activities that
were once enjoyable [82]. Brain imaging studies have
found that individuals who engage in excessive rumi-
nation display reduced activity in the reward-related
areas of the midbrain when anticipating a reward [83].
Furthermore, those with high levels of perseverative
cognitions often experience a significant gap between
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Fig. 3 Full mediating structural model based on standardized values

Table 3 Goodness of fit indices for the mediating and direct structural models

Model Chi-square df p.value x2 GFI CFI IFI TLI RMSEA
2 3
X >3 >0.9 >0.9 >0.9 >0.9 >0.08
Direct structural mode 91.27 13 <0.001 7.02 092 0.94 0.94 0.90 0.154
Mediation structural model 53.83 25 0.001 215 0.96 0.98 0.98 097 0.067

Table 4 Rregression weights between variables based on direct and mediating structural models

Model Regression S.E. Standardized  C.R. p.value
Weights Regression
Weights

Direct Suicide < Social Disconnection 0.114 0.021 0.338 5537 <0.001

Structural

mode

Mediating Positive Valence Systems < Perseverative Cognitions -0.184 0.042 —0.268 -4.401 <0.001

Structural Negative Valence Systems < Perseverative Cognitions 0460 0.036 0.665 12.733 <0.001

model Social Disconnection < Perseverative Cognitions 0490 0.112 0.290 4374 <0.001
Social Disconnection < Negative Valence Systems 0.480 0.157 0.197 3.057 0.002
Social Disconnection <--- Positive Valence Systems —0.890 0.123 —0.361 -7.247 <0.001
Suicide behavior <--- Positive Valence Systems —-0.088 0.031 —-0.182 -2.812 0.005
Suicide behavior <--- Negative Valence Systems 0.070 0.037 0.146 1.896 0.058
Suicide behavior <--- Perseverative Cognitions 0.047 0.027 0.140 1.753 0.080
Suicide behavior < Social Disconnection 0.020 0014 0.103 1.398 0.162

Table 5 The indirect effects of the variables based on the bootstrap method
Standardized Standardized Indirect Errors  Bootstrap (Cl 95%)

Indirect Effects Lower Bounds UpperBounds p
Suicide behavior  <---  Perseverative Cognitions ~ 0.199 0.063 0.081 0323 0.007
Suicide behavior <---  Positive Valence Systems ~ —0.037 0.027 —-0.093 0.016 0.144

Suicide behavior  <--  Negative Valence Systems  0.020 0.017 -0.002 0.066 0.077
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expected rewards and actual reward experiences, a phe-
nomenon known as reward prediction error. This sug-
gests a diminished sensitivity to the value of rewards
[36]. Worry, which is a significant aspect of perseverative
cognitions, can interfere with the anticipation of rewards.
It shifts attention away from expecting and experienc-
ing pleasure, instead focusing on negative outcomes
[84]. As a result, this preoccupation reduces the brain’s
response to rewarding stimuli and diminishes motiva-
tion for enjoyable activities [85]. Additionally, obsessive
thoughts—another aspect of perseverative cognitions—
can disrupt positive experiences by creating a bias toward
negative information, potentially leading to anhedonia
[86]. Individuals with obsessive tendencies often show a
weaker initial reaction to rewards and may develop hab-
its that cause them to overlook potential rewards [87].
Research has shown that obsessive thinking can reduce
the activity of the dopaminergic reward system, leading
to a decreased sensitivity to rewards and external stimuli.
This insensitivity may prevent individuals from effectively
pursuing rewards in their environment [88].

The second pathway in this mediation model suggests
that positive valence systems are linked to suicidal behav-
ior. Research has shown that individuals experiencing
suicidal thoughts often exhibit a reduced response to
rewards, leading to a diminished enjoyment of activities
that are typically pleasurable [89]. This aligns with find-
ings from a systematic review indicating that decreased
reward learning, reward valuation, and reward response
are associated with suicidal thoughts and actions [40]. It
can be argued that suicidal thoughts arise from a dimin-
ished focus on the positive aspects of life, resulting in a
perspective that views the world as less rewarding [40].
This can lead individuals to seek immediate relief from
emotional pain through suicidal behavior, rather than
considering the potential long-term benefits of persever-
ing through challenging situations [40]. One meta-anal-
ysis [90] demonstrated that anhedonia is closely linked
to current suicidal thoughts, even when controlling for
the effects of depression. The three-factor perspective
on suicide suggests that suicidal thoughts arise from psy-
chological pain that outweighs an individual’s connec-
tions to interests, life’s purpose, meaning, and sources
of joy. Therefore, active suicidal thoughts can be seen
as an ineffective way of coping with pain that has sur-
passed feelings of pleasure [90]. Research has indicated
that anticipatory anhedonia, or the inability to anticipate
future happiness, is associated with suicidal thoughts
[91]. This implies that feeling hopeless about the future—
where one does not see value in potential sources of hap-
piness—correlates with suicidal ideation [92]. It supports
the notion that feelings of hopelessness, particularly
when combined with stressful events, can elevate the risk
of suicidal thoughts and behaviors [93].
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The results of the present study support the second
hypothesis, indicating that perseverative cognitions are
associated with suicidality through their connection to
negative valence systems (cross-sectionally). Research
has shown that individuals who engage in high lev-
els of rumination are more likely to perceive situations
as threatening [94]. For example, one study found that
dwelling on negative thoughts can lead to feeling over-
whelmed in stressful situations, resulting in increased
perceptions of threat and anxiety [94]. Similarly, exces-
sive worrying is linked to the perception of threats and
heightened anxiety when confronted with ambiguous
situations [95]. Research suggests that negative emo-
tions and experiences stemming from heightened activ-
ity in negative valence systems are associated with suicide
[96]. From certain perspectives, suicide can be viewed as
a means of escaping negative emotions [45], and there is
experimental evidence that supports this viewpoint [47,
48].

Additionally, our research found perseverative cog-
nitions is associated with increased suicide behaviors
through heightened negative valence systems and dimin-
ished positive valence systems along with the increased
social disconnection. Accordingly, reduced positive
valence systems were associated with increased suicidal
ideation through relationships with increased social dis-
connection (cross-sectionally). Anhedonia, as a compo-
nent of positive valence systems, is generally divided into
two types: social anhedonia and physical anhedonia [44].
Social anhedonia relates to the feeling of not belonging to
a group and indicates the start of a pattern of social isola-
tion that can potentially lead to suicide [44]. According
to Loas et al. [97], anhedonia, specifically social anhedo-
nia, may contribute to the interpersonal aspect of sui-
cide behavior. This perspective suggests that suicide can
result from unmet interpersonal needs [89]. In line with
our findings, several experimental studies have shown
that recent changes in anhedonia, particularly its social
dimension, can predict suicidality [44]. In a study of phy-
sicians, Loas et al. [97] discovered that anhedonia fully
mediated the connection between thwarted belonging,
perceived social burden, and recent suicidal thoughts.

Our findings regarding the mediating role of social dis-
connection in the relationship between negative valence
systems and suicidality are also consistent with Taylor
et al’s study [52], which highlights the impact of height-
ened negative valence systems and their emotional and
motivational connections in anticipating perceived social
connections. Research has shown that negative emotions
can worsen avoidance and disgust behaviors, leading to
social withdrawal and reduced participation in relation-
ships [58]. Accordingly, our results align with Taylor
et al. [52], who demonstrated that low activity in posi-
tive valence systems and increased activity in negative
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valence systems are associated with social disconnection.
This supports previous research by Ramsey and Gentzler
[56] highlighting the significance of both systems in posi-
tive social functioning.

The second part of this mediation model, indicating
that social disconnection is associated with increased
suicidal thoughts and actions (cross-sectionally), is in
line with the finding of Aboalshamat et al. [98]. Feelings
of loneliness and social disconnection contribute to the
emergence of suicidal thoughts and behaviors. Accord-
ing to the Stress-Buffering perspective, social support is
considered an essential source of resilience against stress
[99]. Emile Durkheim [100] has also highlighted the sig-
nificance of social factors in the incidence of suicide by
discussing the inverse correlation between suicide and
social integration. He asserts that social isolation is a
major contributing factor to suicide [91]. Additionally,
Joiner [38], in the interpersonal theory of suicide, under-
scores the impact of social isolation and loss of a sense of
belonging in the process of suicide.

Our finding that perseverative cognitions are linked
to suicidal ideation through their association with social
disconnection aligns with prior research showing a rela-
tionship between perseverative cognitions and social
disconnection [101, 102]. Rumination is associated with
focusing on oneself and negatively evaluating one’s abil-
ity to initiate and maintain social relationships, while
also expecting rejection. This can intensify feelings of
loneliness and social disconnection [103]. A study also
indicated that individuals with high levels of rumination
experience more severe interpersonal stress, which can
lead to increased social disconnection through negative
reinforcement [104]. Research has shown that worry is
linked to paying greater attention to threats and being
more alert to threat [95]. Similarly, rumination is asso-
ciated with a preference for negative stimuli, especially
angry, sad, and unhappy faces [105]. This tendency to
focus on threats in social situations and engage in avoid-
ance behaviors can lead to social disconnection. Feeling
unsupported and lacking a sense of belonging can con-
tribute to suicidal thoughts as well.

Our findings indicated that while negative valence sys-
tems are directly associated with suicidal ideation, this
relationship became non-significant when social discon-
nection was factored in. This suggests that negative emo-
tions contribute to suicidal thoughts primarily through
their interaction with social factors. Feelings of social iso-
lation or a lack of support may have a more direct impact
on suicidal ideation than negative emotions alone. This
aligns with the Buffering Hypothesis, which posits that
social support can mitigate interpersonal distress [106].
From a diathesis-stress perspective, negative emotions
may serve as a vulnerability that interacts with stressors
such as social disconnection to lead to suicidal ideation.

Page 10 of 14

This effect may be amplified by the collectivist emphasis
on social bonds in Iranian culture. Similarly, the rela-
tionship between perseverative cognitions and suicidal
ideation also became non-significant when other medi-
ating factors like social disconnection, and negative and
positive valence systems were considered. This suggests
that perseverative cognition influences suicidal ideation
through a complex interplay of heightened negative emo-
tions, increased social disconnection, and diminished
positive emotions.

Cultural factors significantly influence how individuals
perceive and respond to social disruption [107], so it is
important to consider these influences when interpret-
ing results. In Iranian culture, a strong emphasis is placed
on family and social ties. Consequently, any reduction
or severance of these connections can lead to feelings
of shame or failure. This intense shame can worsen feel-
ings of isolation, increasing the risk of suicidal thoughts
and behaviors [108]. Additionally, there is a considerable
stigma surrounding mental health issues within Iranian
culture [109], with one study reporting stigma levels as
high as 40% [109]. This stigma often prevents individu-
als from discussing their concerns or seeking help, result-
ing in increased social isolation and a heightened risk of
suicide [110]. These cultural influences can exacerbate
the relationship between perseverative cognitions and
suicidal thoughts. Additionally, in Islamic culture, suicide
is regarded as a sin, which can exacerbate psychological
distress by instilling feelings of guilt and social condem-
nation in those who are struggling with suicidal thoughts
[69]. Research also shows that the severity of anhedo-
nia can vary significantly across cultures. For example,
one study found that Iranian students reported levels of
anhedonia that were twice as high as those of American
students. While the connection between anhedonia and
suicide risk was strong in both cultural groups, this indi-
cates that the influence of anhedonia on suicidal thoughts
remains significant regardless of cultural context [111].

To the best of our knowledge, this study is the first to
propose a structural model exploring the mediating roles
of positive and negative valence systems and social dis-
connection in the relationship between perseverative
cognitions and suicide. Although the RDoC framework
has the potential to deepen our understanding of sui-
cide risk, research that investigates suicidality within
this framework remains limited. Most existing studies
have concentrated on negative valence systems, leav-
ing the examination of positive valence systems in rela-
tion to suicide risk largely unexplored [29]. Our findings
reveal a significant association between positive valence
systems and suicidal behavior, aligning with the RDoC
perspective that identifies deficits in reward systems as
critical factors in psychological disorders. Furthermore,
we found no relationship between negative valence and
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suicidal behavior when considering social disconnec-
tion as a mediator. This indicates that negative emo-
tions are primarily linked to suicidal ideation when they
occur alongside social disconnection, underscoring the
importance of social processes within the RDoC frame-
work [112]. Additionally, our study demonstrated that
perseverative cognitions did not significantly correlate
with suicidal ideation when accounting for both negative
and positive valence systems and social disconnection.
This supports the RDoC’s view of these three domains
as transdiagnostic processes relevant to psychological
difficulties, including suicidality [27]. Focusing solely
on diagnostic risk factors has not enhanced our under-
standing of the causes of suicide or improved our ability
to predict it [112]. Additionally, suicidal thoughts and
behaviors can manifest across various conditions rather
than being confined to a specific disorder [29]. If the find-
ings of the current transdiagnostic study are replicated
in future research, especially in clinical settings, it could
have significant implications for explaining and prevent-
ing suicide.

Clinical implications

Our findings have important clinical implications for cli-
nicians working with individuals at risk of suicide. Our
results support the idea that two systems—positive and
negative valence systems—play a role in suicidal thoughts
and behaviors. Therefore, treatment approaches should
not only aim to reduce negative emotions but also to
increase positive emotions. Emotion regulation skills,
such as reappraisal, acceptance of negative emotions,
mindfulness, and distress tolerance techniques—includ-
ing distraction and self-soothing—can be utilized to
help alleviate negative emotions. Treatment interven-
tions designed to enhance positive emotions can include
behavioral activation, which is particularly relevant
given the connection between social disconnection and
suicidal thoughts. These interventions may focus on
promoting social interactions. Additionally, cognitive
behavioral therapy that emphasizes positive experiences,
such as Positive Awareness Training (PAT), can help lay
the groundwork for positive emotional experiences by
enhancing reward sensitivity [113]. Furthermore, our
findings indicate that perseverative cognitions are linked
to reduced activation in positive valence systems. On
the other hand, mindfulness-based interventions have
proven effective in decreasing persistent thoughts like
rumination and worry [114], while also increasing posi-
tive emotions [115]. Therefore, the findings of this study
underscore the effectiveness of mindfulness-based tech-
niques—such as meditation, thought observation, and
body scanning—in reducing suicidal thoughts and behav-
iors by alleviating rumination, obsession, and worry
[114, 115]. Implementing these interventions in a group
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therapy setting may be especially beneficial for address-
ing feelings of alienation and reducing suicidal thoughts.
This can be achieved through therapeutic processes that
foster a sense of coherence, community, and altruism
[116]. Our findings also suggest the need to develop inte-
grated treatment models that include interventions for
both individual and social factors that contribute to sui-
cidality, emphasizing the importance of addressing inter-
personal as well as intrapersonal variables.

Limitations

Given the limited research on the link between posi-
tive valence systems and suicide [117], one of the main
strengths of our study is examining this relationship
through a mediation model. However, the present find-
ings should be considered given multiple limitations.
The current cross-sectional study design cannot estab-
lish definitive causal relationships between variables.
On the other hand, longitudinal designs that collect
data at multiple time points can track the development
of perseverative cognitions and their impact on suicidal
behaviors over time. By examining whether increases in
perseverative thinking occur before suicidal behaviors,
longitudinal studies can help clarify causal relationships.
These designs can also more accurately investigate medi-
ating factors. Furthermore, other factors not examined
in this study, such as hopelessness - which is associated
with increased suicidal ideation and attempts [118, 119]-
may have influenced the observed relationships. There-
fore, future studies utilizing comprehensive clinical trials
could evaluate additional key variables that might affect
these relationships and determine if positive and nega-
tive valence systems, along with social disconnection,
are risk factors for suicide. Additionally, participants in
the current study were not assessed for any prior sui-
cidal ideation or attempts. Addressing this issue in future
research could lead to more accurate findings. This study
included a higher proportion of female participants, sug-
gesting that future research should consider the mod-
erating role of gender. Additionally, given the RDoC
framework’s emphasis on using a variety of measurement
tools, it is recommended that future studies incorporate
non-self-report methods, such as neuropsychological
assessments, to evaluate different dimensions of posi-
tive and negative valence. Moreover, the findings of this
study were derived from a nonclinical population. Future
research should focus on clinical populations at risk of
suicidality to establish a foundation for timely preventive
and therapeutic measures. It is also important to note
that our study was conducted solely with students from
one university, which raises concerns about the external
validity and generalizability of the results. University stu-
dents, particularly those in medical and health-related
fields, may significantly differ from the broader Iranian
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youth population, potentially impacting the outcomes.
For instance, medical students often encounter unique
stressors, such as academic pressures and professional
responsibilities, which can affect factors like persevera-
tive cognition and social disconnection. Therefore, find-
ings from a single institution may not accurately reflect
the cultural, socioeconomic, or educational diversity
found in other Iranian universities or the general popu-
lation. To address this limitation, future research should
include a larger and more diverse sample.

Abbreviations

PCQ Perseverative Cognitions Questionnaire
ATQ Approach-Avoidance Temperament Questionnaire
SCS-R Social Connectedness Scale-Revised

SBQ-R  Suicidal Behaviors Questionnaire-Revised
SEM Structural Equation Modeling

LC Lack of Controllability

PF Preparing for the Future

EW Expecting the Worst

SC Searching for Causes/meaning

DP Dwelling on the Past

DT Thinking Discordant with the ideal self

Acknowledgements
All authors thank the authorities of Shiraz Unversity of Medical Sciences and all
subjects for their sincere cooperation in performing the study.

Author contributions

S. D. conceived the original idea, designed and directed the project, and
developed the theoretical framework; S. D. and Z. Z. contributed to sample
preparation; S. D. carried out the implementation; J. MB. performed the
analytic calculations; S. D, Pourmohmmad, P, & J. MB. wrote the article; L. J.
conceived the study and was in charge of the overall direction and planning.
All authors provided critical feedback and helped shape the research, analysis,
and manuscript.

Funding
This research was funded by the Shiraz University of Medical Sciences (27970).

Data availability

The data supporting this study’s findings are openly available at https://figsha
re.com. The data that support the findings of this study are openly available at
https://figshare.com/articles/dataset/Perseverative_cognition_and_suicide_st
ructural_equation_modeling/269629307file=49064038 (https://doi.org/10.608
4/m9.figshare.26962930).

Declarations

Ethics approval and consent to participate

The Institutional Review Board of the Shiraz University of Medical Sciences
approved the protocol (ID: IRSUMS.REC.1402.079). Informed consent was
obtained from all participants included in the study. All procedures performed
in this study involving human participants were under the ethical standards of
the institutional research committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical standards.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 3 November 2024 / Accepted: 26 February 2025
Published online: 07 March 2025

Page 12 of 14

References

1. WISQARS (Web-based Injury Statistics Query and Reporting. System)|Injury
Center|CDC [Internet]. [cited 2023 Feb 25]. Available from: https://www.cdc.g
ov/injury/wisqars/index.html

2. World Health Organization. Preventing suicide: A global imperative. CMAJ.
2014;143(7):609-10.

3. Malakouti SK, Nojomi M, Bolhari J, Hakimshooshtari M, Poshtmashhadi M, De
Leo D. Prevalence of suicide thoughts, plans and attempts in a community
sample from Karaj, Iran. Community Ment Health J. 2009;45(1):37-41.

4. Nock MK, Kessler RC. Prevalence of and risk factors for suicide attempts ver-
sus suicide gestures: analysis of the National comorbidity survey. J Abnorm
Psychol. 2006;115(3):616-23.

5. Nock MK, Prinstein MJ. Contextual features and behavioral functions of self-
mutilation among adolescents. J Abnorm Psychol. 2005;114(1):140-6.

6. Silverman MM, Berman AL, Sanddal ND, O'carroll PW, Joiner TE. Rebuilding
the tower of babel: a revised nomenclature for the study of suicide and
suicidal behaviors. Part 1: background, rationale, and methodology. Suicide
Life Threat Behav. 2007;37(3):248-63.

7. O'Connor RC, Nock MK. The psychology of suicidal behaviour. The Lancet
Psychiatry [Internet]. 2014;1(1):73-85. Available from: https://doi.org/10.1016/
52215-0366(14)70222-6

8. Turecki G, Brent DA. Suicide and suicidal behaviour. Lancet (London England).
2016;387(10024):1227-39.

9. Rogers ML, Law KC, Lawrence OC, Mandel AA. Perseveration on suicidal
thoughts and images in daily life: An examination of the cognitive model
of suicide through a dynamic systems lens. Behav Res Ther [Internet].
2024;177:104524. Available from: https://www.sciencedirect.com/science/arti
cle/pii/S0005796724000512

10.  Brosschot JF, Gerin W, Thayer JF. The perseverative cognition hypothesis: a
review of worry, prolonged stress-related physiological activation, and health.
J Psychosom Res. 2006;60(2):113-24.

11. Kaplan DM, Palitsky R, Carey AL, Crane TE, Havens CM, Medrano MR, et al.
Maladaptive repetitive thought as a transdiagnostic phenomenon and treat-
ment target: an integrative review. J Clin Psychol. 2018;74(7):1126-36.

12. James KA, Stromin JI, Steenkamp N, Combrinck MI. Understanding the
relationships between physiological and psychosocial stress, cortisol and
cognition. Front Endocrinol (Lausanne). 2023;14:1085950.

13. Borkovec TD, Ray WJ, Worry. A Cogn itive ph enom enon intimately lin Ked
to affective, ph ysiological, an d interp Erson al beh avioral processes. Cognit
Ther Res. 1998;22(6):561-76.

14.  Nolen-Hoeksema S. Responses to depression and their effects on the dura-
tion of depressive episodes. J Abnorm Psychol. 1991;100(4):569-82.

15.  American Psychiatric Association. The structured clinical interview for DSM-
5°. [Internet]. 2019. Available from: https://www.appi.org/products/structure
d-clinical-interview-for-dsm-5-scid-5

16.  Watkins ER. Constructive and unconstructive repetitive thought. Psychol Bull.
2008;134(2):163-206.

17. Law KC, Tucker RP. Repetitive negative thinking and suicide: a burgeoning
literature with need for further exploration. Curr Opin Psychol [Internet].
2018;22:68-72. Available from: https://doi.org/10.1016/j.copsyc.2017.08.027

18.  Eshun S.Role of gender and rumination in suicide ideation: A comparison of
college samples from Ghana and the United States. Cross-Cultural Research:
The Journal of Comparative Social Science, 2000;34(3):250-63. https://doi.org
/10.1177/106939710003400303

19. Mitsui N, Asakura S, Inoue T, Shimizu Y, Fujii Y, Kako Y, et al. Temperament and
character profiles of Japanese university student suicide completers. Compr
Psychiatry. 2013;54(5):556-61.

20. Tucker RP, Smith CE, Hollingsworth DW, Cole AB, Wingate LRR. Do thought
control strategies applied to thoughts of suicide influence suicide ideation
and suicide risk? Pers Individ Dif [Internet]. 2017;112:37-41. Available from: ht
tps://doi.org/10.1016/j.paid.2017.01.019

21, Pickles A, Aglan A, Collishaw S, Messer J, Rutter M, Maughan B. Predictors
of suicidality across the life span: the Isle of Wight study. Psychol Med.
2010;40(9):1453-66.

22. Connor RCO, Platt S. International handbook of suicide prevention. Interna-
tional handbook of suicide prevention; 2011.

23. Chmielewski M, Clark LA, Bagby RM, Watson D. Method matters: Under-
standing diagnostic reliability in DSM-IV and DSM-5. J Abnorm Psychol.
2015;124(3):764-9.

24, Markon KE. Epistemological pluralism and scientific development: an argu-
ment against authoritative nosologies. J Pers Disord. 2013;27(5):554-79.


https://figshare.com
https://figshare.com
https://figshare.com/articles/dataset/Perseverative_cognition_and_suicide_structural_equation_modeling/26962930?file=49064038
https://figshare.com/articles/dataset/Perseverative_cognition_and_suicide_structural_equation_modeling/26962930?file=49064038
https://figshare.com/articles/dataset/Perseverative_cognition_and_suicide_structural_equation_modeling/26962930?file=49064038
https://doi.org/10.6084/m9.figshare.26962930
https://doi.org/10.6084/m9.figshare.26962930
https://www.cdc.gov/injury/wisqars/index.html
https://www.cdc.gov/injury/wisqars/index.html
https://doi.org/10.1016/S2215-0366(14)70222-6
https://doi.org/10.1016/S2215-0366(14)70222-6
https://www.sciencedirect.com/science/article/pii/S0005796724000512
https://www.sciencedirect.com/science/article/pii/S0005796724000512
https://www.appi.org/products/structured-clinical-interview-for-dsm-5-scid-5
https://www.appi.org/products/structured-clinical-interview-for-dsm-5-scid-5
https://doi.org/10.1016/j.copsyc.2017.08.027
https://doi.org/10.1177/106939710003400303
https://doi.org/10.1177/106939710003400303
https://doi.org/10.1016/j.paid.2017.01.019
https://doi.org/10.1016/j.paid.2017.01.019

Daneshvar et al. BMC Psychology

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

4.
43,
44,
45,
46,

47.

48.

49.

(2025) 13:215

Zimmerman M, Ellison W, Young D, Chelminski I, Dalrymple K. How many
different ways do patients Meet the diagnostic criteria for major depressive
disorder? Compr Psychiatry. 2015;56:29-34.

Cuthbert BN, Kozak MJ. Constructing constructs for psychopathology: the
NIMH research domain criteria. J Abnorm Psychol. 2013;122(3):928-37.

Insel T, Cuthbert B, Garvey M, Heinssen R, Pine DS, Quinn K, et al. Research
domain criteria (RDoC): toward a new classification framework for research
on mental disorders. Am J Psychiatry. 2010;167(7):748-51.

Watson D, Stanton K, Clark LA. Self-report indicators of negative valence con-
structs within the research domain criteria (RDoC): A critical review. J Affect
Disord [Internet]. 2017;216(May):58-69. Available from: https://doi.org/10.101
6/}jad.2016.09.065

Glenn CR, Kleiman EM, Cha CB, Deming CA, Franklin JC, Nock MK. Under-
standing suicide risk within the research domain criteria (RDoC) framework: A
meta-analytic review. Depress Anxiety. 2018;35(1):65-88.

Woody ML, Gibb BE. Integrating NIMH Research Domain Criteria (RDoC) into
depression research. Curr Opin Psychol [Internet]. 2015;4:6-12. Available
from: https://doi.org/10.1016/j.copsyc.2015.01.004

Glenn CR, Cha CB, Kleiman EM, Nock MK. Understanding suicide risk within
the research domain criteria (RDoC) framework: insights, challenges, and
future research considerations. Clin Psychol Sci. 2017;5(3):568-92.

Vichaya EG, Dantzer R. Inflammation-induced motivational changes: perspec-
tive gained by evaluating positive and negative valence systems. Curr Opin
Behav Sci [Internet]. 2018;22:90-5. Available from: https://doi.org/10.1016/j.c
obeha.2018.01.008

Hultman R, Mague SD, Li Q, Katz BM, Michel N, Lin L, et al. Dysregulation of
prefrontal Cortex-Mediated Slow-Evolving limbic dynamics drives Stress-
Induced emotional pathology. Neuron. 2016,91(2):439-52.

Makovac E, Fagioli S, Rae CL, Critchley HD, Ottaviani C. Can't get it off my
brain: Meta-analysis of neuroimaging studies on perseverative cognition.
Psychiatry Res Neuroimaging. 2020;295:111020.

Ottaviani C, Shahabi L, Tarvainen M, Cook I, Abrams M, Shapiro D. Cognitive,
behavioral, and autonomic correlates of Mind wandering and perseverative
cognition in major depression. Front Neurosci. 2014;8:433.

Schettino M, Ghezzi V, Ang YS, Duda JM, Fagioli S, Mennin DS et al. Persevera-
tive cognition in the positive Valence systems: an experimental and ecologi-
cal investigation. Brain Sci. 2021;11(5).

Abramson LY, Alloy LB, Hogan ME, Whitehouse WG, Gibb BE, Hankin BL, et al.
The hopelessness theory of suicidality. In T. E. Joiner & M. D. Rudd (Eds.), Sui-
cide science: expanding the boundaries. New York, NY, US: Kluwer Academic/
Plenum; 2000. pp. 17-32.

Joiner TE. Why People Die by Suicide — Thomas Joiner| Harvard University
Press. 2005 [cited 2023 Feb 26];1-288. Available from: https://www.hup.harva
rd.edu/catalog.php?isbn=9780674025493

Wenzel A, Beck AT. A cognitive model of suicidal behavior: theory and treat-
ment. Appl Prev Psychol. 2008;12(4):189-201.

Bettis AH, Benningfield MM, Dao A, Dickey L, Pegg S, Venanzi L, et al. Self-
injurious thoughts and behaviors and alterations in positive Valence systems:
A systematic review of the literature. J Psychiatr Res. 2022;156:579-93.
Auerbach RP, Pagliaccio D, Kirshenbaum JS. Anhedonia and Suicide. Curr
Top Behav Neurosci [Internet]. 2022 [cited 2023 Feb 25];58:443-64. Available
from: https://link springer.com/chapter/10.1007/7854_2022_358

Hirsch JK, Duberstein PR, Chapman B, Lyness JM. Positive affect and suicide
ideation in older adult primary care patients. Psychol Aging. 2007;22(2):380-5.
Teismann T, Brailovskaia J, Margraf J. Positive mental health, positive affect
and suicide ideation. Int J Clin Health Psychol. 2019;19(2):165-9.

Winer ES, Nadorff MR, Ellis TE, Allen JG, Herrera S, Salem T. Anhedonia predicts
suicidal ideation in a large psychiatric inpatient sample. Psychiatry Res.
2014,218(1-2):124-8.

Baumeister RF. Suicide as escape from self. Psychol Rev. 1990;,97(1):90-113.
Maltsberger JT. The descent into suicide. Int J Psychoanal. 2004;85(Pt
3):653-67.

Gorday JY, Rogers ML, Joiner TE. Examining characteristics of worry in relation
to depression, anxiety, and suicidal ideation and attempts. J Psychiatr Res.
2018;107:97-103.

Yamokoski CA, Scheel KR, Rogers JR. The role of affect in suicidal thoughts
and behaviors. Suicide Life Threat Behav. 2011;41(2):160-70.

Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness and
social isolation as risk factors for mortality: A Meta-Analytic review. Perspect
Psychol Sci. 2015;10(2):227-37.

50.

5T

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Page 13 of 14

Steptoe A, Shankar A, Demakakos P, Wardle J. Social isolation, loneliness,

and all-cause mortality in older men and women. Proc Natl Acad Sci U S A.
2013;110(15):5797-801.

Cornwell EY, Waite LJ. Social disconnectedness, perceived isolation, and
health among older adults. J Health Soc Behav. 2009;50(1):31-48.

Taylor CT, Pearlstein SL, Stein MB. A Tale of two systems: testing a positive and
negative Valence systems framework to understand social Disconnection
across anxiety and depressive disorders. J Affect Disord. 2020,266:207-14.
Keltner D, Kring AM. Emotion, social function, and psychopathology. Rev Gen
Psychol. 1998;2:320-42.

Elliot AJ. The hierarchical model of approach-avoidance motivation. Motiv
Emot. 2006;30:111-6.

Elliot AJ, Thrash TM. Approach and avoidance temperament as basic dimen-
sions of personality. J Pers. 2010;78(3):865-906.

Ramsey MA, Gentzler AL. An upward spiral: bidirectional associations
between positive affect and positive aspects of close relationships across the
life span. Dev Rev. 2015;36:58-104.

Taylor CT, Pearlstein SL, Stein MB. The affective tie that binds: examining the
contribution of positive emotions and anxiety to relationship formation in
social anxiety disorder. J Anxiety Disord. 2017;49:21-30.

Hoffman SN, Thomas ML, Pearlstein SL, Kakaria S, Oveis C, Stein MB, et al.
Psychometric evaluation of a controlled social affiliation paradigm: find-

ings from anxiety, depressive disorder, and healthy samples. Behav Ther.
2021,52(6):1464-76.

Gable SL, Berkman ET. Making connections and avoiding loneliness:
approach and avoidance social motives and goals. Handbook of approach
and avoidance motivation. In A. J. Elliot (Ed), New York, NY, US: Psychology;
2008. pp. 203-16.

Calati R, Ferrari C, Brittner M, Oasi O, Olié E, Carvalho AF, et al. Suicidal
thoughts and behaviors and social isolation: A narrative review of the litera-
ture. J Affect Disord. 2019,245:653-67.

McClelland H, Evans JJ, Nowland R, Ferguson E, O'Connor RC. Loneliness as a
predictor of suicidal ideation and behaviour: a systematic review and meta-
analysis of prospective studies. J Affect Disord. 2020;274:380-96.

Durkheim E, Spaulding JA, Simpson G, Suicide. Social causes and social types
[Internet]. Routledge; 1952 [cited 2023 Feb 26]. (Routledge classics). Available
from: https.//www.routledge.com/Suicide-A-Study-in-Sociology/Durkheim/p
/book/9780415278317

Chioqueta AP, Stiles TC. The relationship between psychological buffers,
hopelessness, and suicidal ideation: identification of protective factors. Crisis.
2007;28(2):67-73.

Kleiman EM, Liu RT. Social support as a protective factor in suicide:

findings from two nationally representative samples. J Affect Disord.
2013;150(2):540-5.

Klonsky ED, May AM. The Three-Step Theory (3ST): A new theory of suicide
rooted in the ideation-to-action framework. Int J Cogn Ther. 2015;8:114-29.
Stanley B, Brown GK. Safety planning intervention: A brief intervention to
mitigate suicide risk. Cogn Behav Pract. 2012;19:256-64.

Calear AL, Batterham PJ. Suicidal ideation disclosure: patterns, correlates and
outcome. Psychiatry Res. 2019;278:1-6.

Mérelle S, Foppen E, Gilissen R, Mokkenstorm J, Cluitmans R, Van Ballegooijen
W. Characteristics associated with Non-Disclosure of suicidal ideation in
adults. Int J Environ Res Public Health. 2018;15(5).

Hassanian-Moghaddam H, Zamani N. Suicide in Iran: the facts and the figures
from nationwide reports. Iran J Psychiatry. 2017;12(1):73-7.

Mirahmadizadeh A, Rezaei F, Mokhtari AM, Gholamzadeh S, Baseri A. Epide-
miology of suicide attempts and deaths: a population-based study in Fars,
Iran (2011-16). J Public Health (Oxf). 2020;42(1):e1-11.

Katsumata Y, Narita T, Nakagawa T. Development of a suicide prevention
education program for university students: a single-arm pilot study. Asian J
Psychiatr [Internet]. 2017;30:190-1. Available from: https://www.sciencedirect
.com/science/article/pii/S1876201817307190

Mortier P, Auerbach RP, Alonso J, Axinn WG, Cuijpers P, Ebert DD, et al. Suicidal
thoughts and behaviors among college students and same-aged peers:
results. Soc Psychiatry Psychiatr Epidemiol. 2018;53(3):279-88. from the World
Health Organization World Mental Health Surveys.

Winer ES, Cervone D, Bryant J, McKinney C, Liu RT, Nadorff MR. Distinguishing
mediational models and analyses in clinical psychology: atemporal associa-
tions do not imply causation. J Clin Psychol. 2016;72(9):947-55.

Jackson DL. Revisiting Sample Size and Number of Parameter Estimates:
Some Support for the N:q Hypothesis. Struct Equ Model A Multidiscip J


https://doi.org/10.1016/j.jad.2016.09.065
https://doi.org/10.1016/j.jad.2016.09.065
https://doi.org/10.1016/j.copsyc.2015.01.004
https://doi.org/10.1016/j.cobeha.2018.01.008
https://doi.org/10.1016/j.cobeha.2018.01.008
https://www.hup.harvard.edu/catalog.php?isbn=9780674025493
https://www.hup.harvard.edu/catalog.php?isbn=9780674025493
https://link.springer.com/chapter/10.1007/7854_2022_358
https://www.routledge.com/Suicide-A-Study-in-Sociology/Durkheim/p/book/9780415278317
https://www.routledge.com/Suicide-A-Study-in-Sociology/Durkheim/p/book/9780415278317
https://www.sciencedirect.com/science/article/pii/S1876201817307190
https://www.sciencedirect.com/science/article/pii/S1876201817307190

Daneshvar et al. BMC Psychology

75.

76.

77.

78.

79.

80.

81.
82.
83.
84.
85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.
96.

97.

(2025) 13:215

[Internet]. 2003;10(1):128-41. Available from: https://doi.org/10.1207/5S15328
007SEM1001_6

Szkodny LE, Newman MG. Delineating characteristics of maladaptive repeti-
tive thought: development and preliminary validation of the perseverative
cognitions questionnaire. Assessment. 2019;26(6):1084-104.

Lee RM, Draper M, Lee S. Social connectedness, dysfunctional interpersonal
behaviors, and psychological distress: testing a mediator model. J Couns
Psychol. 2001;48(3):310-8.

Osman A, Bagge CL, Gutierrez PM, Konick LC, Kopper BA, Barrios FX. The
suicidal behaviors Questionnaire-Revised (SBQ-R): validation with clinical and
nonclinical samples. Assessment. 2001,8(4):443-54.

Amini-Tehrani M, Nasiri M, Jalali T, Sadeghi R, Ghotbi A, Zamanian H. Valida-
tion and psychometric properties of suicide behaviors Questionnaire-Revised
(SBQ-R) in Iran. Asian J Psychiatr. 2020;47:101856.

Chelmardi AK, Rashid S, Ramezani S. Validity of the integrated motivational-
volitional model of suicidal behavior in students: structural model. Iran J
Psychiatry Clin Psychol. 2019;25(2):194-209.

Rashid S, kiani ahmadreza, Khorramdel K, Gholami F, Senobar L. The Relation-
ship between Interpersonal Psychological Theory of Suicide Constructs
(Loneliness, Perceived Social Support, Thwarted Belongingness and Burden-
someness) and Suicidal Behavior among Iranian Students. Heal Educ Heal
Promot [Internet]. 2016;4(2). Available from: http://hehp.modares.ac.ir/articl
e-5-5037-en.html

Kline RB. Principles and practice of structural equation modeling. 3 ed. Bask).
Guilford; 2011.

Rutherford AV, McDougle SD, Joormann J. Don't [ruminate], be happy: A
cognitive perspective linking depression and anhedonia. Clin Psychol Rev
[Internet]. 2023;101:102255. Available from: https://www.sciencedirect.com/s
cience/article/pii/S0272735823000132

Kocsel N, Szab6 E, Galambos A, Edes A, Pap D, Elliott R, et al. Trait rumination
influences neural correlates of the anticipation but not the consumption
phase of reward processing. Front Behav Neurosci. 2017;11:85.

Verkuil B. Perseverative cognition: the impact of worry on health. 2010.

Alloy LB, Abramson LY. Learned helplessness, depression, and the illusion of
control. J Pers Soc Psychol. 1982;42(6):1114-26.

Mogg K, Bradley BP. Attentional Bias in Generalized Anxiety Disorder Versus
Depressive Disorder. Cognit Ther Res [Internet]. 2005;29(1):29-45. Available
from: https://doi.org/10.1007/510608-005-1646-y

Kozak MJ, Cuthbert BN. The NIMH research domain criteria initiative: back-
ground, issues, and pragmatics. Psychophysiology. 2016;53(3):286-97.

Koch K, Ree3 TJ, Rus OG, Gursel DA, Wagner G, Berberich G, et al. Increased
default mode network connectivity in Obsessive-Compulsive disorder during
reward processing. Front Psychiatry. 2018;9:254.

Hawes M, Galynker |, Barzilay S, Yaseen ZS. Anhedonia and suicidal thoughts
and behaviors in psychiatric outpatients: the role of acuity. Depress Anxiety.
2018,35(12):1218-27.

Ducasse D, Loas G, Dassa D, Gramaglia C, Zeppegno P, Guillaume S, et al.
Anhedonia is associated with suicidal ideation independently of depression:
A meta-analysis. Depress Anxiety. 2018;35(5):382-92.

Yang X, Wang D, Liu S, Liu G, Harrison P. Stress and suicidal ideation: the role
of state or trait anhedonia in a moderated mediation model. Suicide Life
Threat Behav. 2020;50(2):502-14.

May AM, O'Brien KHM, Liu RT, Klonsky ED. Descriptive and psychometric
properties of the inventory of motivations for suicide attempts (IMSA) in an
inpatient adolescent sample. Arch Suicide Res Off J Int Acad Suicide Res.
2016,20(3):476-82.

Huerta W, Bounoua N, Sadeh N. Trait dimensions of anticipatory and consum-
matory reward relate differently to self-injurious thoughts and behaviors in a
community adult sample. J Affect Disord Reports [Internet]. 2024;17:100788.
Available from: https://www.sciencedirect.com/science/article/pii/S2666915
32400074X

Aldao A, MclLaughlin KA, Hatzenbuehler ML, Sheridan MA. The relationship
between rumination and affective, cognitive, and physiological responses to
stress in adolescents. J Exp Psychopathol. 2014;5(3):272-88.

Goodwin H, Yiend J, Hirsch CR. Generalized anxiety disorder, worry and atten-
tion to threat: A systematic review. Clin Psychol Rev. 2017;54:107-22.

Owens SA, Eisenlohr-Moul T. Suicide risk and the menstrual cycle: a review of
candidate RDoC mechanisms. Curr Psychiatry Rep. 2018;20(11):106.

Loas G, Lefebvre G, Rotsaert M, Englert Y. Relationships between anhedonia,
suicidal ideation and suicide attempts in a large sample of physicians. PLoS
ONE. 2018;13(3):1-23.

98.

99.

100.
101.

102.

103.

105.

106.

107.

108.

111

113.

114.

119.

Page 14 of 14

Aboalshamat K, Salman W, Aimehman R, Maghrabi A, Alamoudi K, Najjar A et
al. The relationship between loneliness and suicidal ideation in private medi-
cal and dental students in Jeddah, Saudi Arabia. 5, J Int Med Dentistry. 2018.
Liu Q, Jiang M, Li S, Yang Y. Social support, resilience, and self-esteem

protect against common mental health problems in early adolescence:

A nonrecursive analysis from a two-year longitudinal study. Med (Baltim).
2021;100(4).24334.

Durkheim E. Suicide: A study in sociology. Routledge; 2005.

Sheehan AE, Heilner E, Bounoua N, Miglin R, Spielberg JM, Sadeh N. Cortical
thickness in parietal regions link perseverative thinking with suicidal ideation.
J Affect Disord. 2022;306:131-7.

Rogers ML, Joiner TE. Rumination, suicidal ideation, and suicide attempts: A
meta-analytic review. Rev Gen Psychol. 2017,21(2):132-42.

Anyan F, Hiemdal O. Loneliness in social relationships: mapping the Nomo-
logical network of loneliness with key conceptual domains and theoretical
constructs. J Soc Pers Relat. 2022;39(2):132-54.

. McLaughlin KA, Greif Green J, Gruber MJ, Sampson NA, Zaslavsky AM, Kessler

RC. Childhood adversities and first onset of psychiatric disorders in a National
sample of US adolescents. Arch Gen Psychiatry. 2012;69(11):1151-60.

Arenliu A, Konjufca J, Meiran N, Weine S, Langenecker SA. Attentional Bias
Among High and Low Ruminators: Eye Tracking Study in a Non-Clinical
Population. Sage Open [Internet]. 2023;13(2):21582440231170804. Available
from: https://doi.org/10.1177/21582440231170804

Cohen S, Wills TA. Stress, social support, and the buffering hypothesis. Psychol
Bull. 1985;98(2):310-57.

Clay RA. Continuing education the cultural distinctions in whether, when and
how people engage in suicidal behavior. Monit Psychol. 2018;49(6):1-80.
Zarani F, Ahmadi Z. Suicide in Iranian culture: A systematic review study TT -.
frooyesh [Internet]. 2021;10(9):205-16. Available from: http://frooyesh.ir/articl
e-1-2379-en.html

. Hajebi A, Hashemian SS, Abolhassani M, Hajebi A, Alizadeh K, Rahnejat AM, et

al. Assessing the impact of stigma reduction interventions in Iran: A qualita-
tive study from the perspective of mental health stakeholders. Front Public
Heal. 2022;10:1027002.

. Fadakar H, Kim J, Saunders LC, Kamel MM, Kianpoor M, Moghadam AH, et al.

Suicidality among university students in the Eastern mediterranean region: A
systematic review. PLOS Glob Public Heal. 2023;3(10):e0002460.

Daghigh A, Daghigh V, Niazi M, Nadorff MR. The association between
anhedonia, suicide ideation, and suicide attempts: A replication in a Persian
student sample. Suicide Life Threat Behav. 2019;49(3):678-83.

. Franklin JC, Ribeiro JD, Fox KR, Bentley KH, Kleiman EM, Huang X, et al. Risk

factors for suicidal thoughts and behaviors: A meta-analysis of 50 years of
research. Psychol Bull. 2017;143(2):187-232.

[to M, Miyamae M, Yokoyama C, Yamashita Y, Ueno O, Maruo K, et al. Augmen-
tation of positive Valence System-Focused cognitive behavioral therapy by
inaudible High-Frequency sounds for anhedonia: A trial protocol for a pilot
study. JAMA Netw Open. 2019;2(11):e1915819.

Sommerhoff A, Ehring T, Takano K. Effects of induced mindfulness at night on
repetitive negative thinking: ecological momentary assessment study. JMIR
Ment Heal. 2023;10:244365.

. Lindsay EK, Chin B, Greco CM, Young S, Brown KW, Wright AGC, et al. How

mindfulness training promotes positive emotions: dismantling accep-
tance skills training in two randomized controlled trials. J Pers Soc Psychol.
2018;115(6):944-73.

. Yalom. The theory and practice of group psychotherapy. 3rd ed. New York:

Basic Books; 1970.

. Hoffman SN, Depp CA, Taylor CT. Examining affective reactivity as a link

between suicidality and social disconnection. J Psychiatr Res [Internet].
2023;157:271-5. Available from: https://www.sciencedirect.com/science/artic
le/pii/S002239562200677X

. Beck AT, Brown G, Berchick RJ, Stewart BL, Steer RA. Relationship between

hopelessness and ultimate suicide: a replication with psychiatric outpatients.
Am J Psychiatry. 1990;147(2):190-5.

Pompili M, Innamorati M, Forte A, Longo L, Mazzetta C, Erbuto D, et al.
Insomnia as a predictor of high-lethality suicide attempts. Int J Clin Pract.
2013,67(12):1311-6.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1207/S15328007SEM1001_6
https://doi.org/10.1207/S15328007SEM1001_6
http://hehp.modares.ac.ir/article-5-5037-en.html
http://hehp.modares.ac.ir/article-5-5037-en.html
https://www.sciencedirect.com/science/article/pii/S0272735823000132
https://www.sciencedirect.com/science/article/pii/S0272735823000132
https://doi.org/10.1007/s10608-005-1646-y
https://www.sciencedirect.com/science/article/pii/S266691532400074X
https://www.sciencedirect.com/science/article/pii/S266691532400074X
https://doi.org/10.1177/21582440231170804
http://frooyesh.ir/article-1-2379-en.html
http://frooyesh.ir/article-1-2379-en.html
https://www.sciencedirect.com/science/article/pii/S002239562200677X
https://www.sciencedirect.com/science/article/pii/S002239562200677X

	﻿Perseverative cognitions, negative valence systems, positive valence systems, social disconnection, and suicide: testing a mediator model among university students
	﻿Abstract
	﻿Introduction
	﻿Perseverative cognition and suicide
	﻿Positive Valence systems, negative Valence systems, and suicide
	﻿Social disconnection, positive Valence systems, negative Valence systems, and suicide
	﻿Current study

	﻿Method
	﻿Participants and procedure

	﻿Measures
	﻿Perseverative cognitions questionnaire (PCQ)
	﻿Approach-avoidance temperament questionnaire (ATQ)
	﻿Social connectedness scale-revised (SCS-R)
	﻿Suicidal behaviors questionnaire-revised (SBQ-R)
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Clinical implications
	﻿Limitations

	﻿References


