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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 
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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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.
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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 

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 

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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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, 

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 f² = 0.15, an alpha level of α = 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 

Fig. 2  Consort diagram

 

Fig. 1  The proposed model of suicidal ideation
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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 

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 (GFI; values of 0.90 or greater indicate that 
the model adequately fits the data), comparative fit index 
(CFI; 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 (x²/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 

(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 (x²/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 (β = 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 (β = -0.268, p <.001,). 
The effect of perseverative cognition on negative valence 
systems (β = 0.665 p <.001) and Social Disconnection 
(β = 0.290, p <.001) were both positive and significant (). 
However, the effect of perseverative cognition on sui-
cide behavior was not significant (β=-0.103, p =.162,).The 
effect of positive valence systems on social disconnec-
tion (β = -0.361, p <.01) and suicide behavior (β = -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 (β = 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 − 0.574

Preparing for the future 21.39 ± 8.42 − 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 42.67 ± 16.88 − 0.156 − 0.786
Thinking discordant with ideal self 23.55 ± 12.20 0.224 − 0.542
score Total 120.18 ± 45.58 − 0.104 − 0.532

Mediator Positive Valence Systems 29.97 ± 7.53 − 0.553 − 0.070
Negative Valence Systems 25.93 ± 7.59 − 0.028 − 0.401
Social Disconnection 81.29 ± 18.51 − 0.340 − 0.428

Dependent Suicide behavior 6.21 ± 3.64 1.24 0.971
Note M = Mean, Sd = Std. Deviation
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negative valence systems on suicide behavior (β = 0.197) 
and social disconnection on suicide behavior (β = 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 β 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 Ta
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Table 3  Goodness of fit indices for the mediating and direct structural models
Model Chi-square

x2
df p.value x2

df
GFI CFI IFI TLI RMSEA

≥ 3 ≥ 0.9 ≥ 0.9 ≥ 0.9 ≥ 0.9 ≥ 0.08
Direct structural mode 91.27 13 < 0.001 7.02 0.92 0.94 0.94 0.90 0.154
Mediation structural model 53.83 25 0.001 2.15 0.96 0.98 0.98 0.97 0.067

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

Weights
S.E. Standardized

Regression
Weights

C.R. p.value

Direct
Structural
mode

Suicide <--- Social Disconnection 0.114 0.021 0.338 5.537 < 0.001

Mediating
Structural
model

Positive Valence Systems <--- Perseverative Cognitions − 0.184 0.042 − 0.268 -4.401 < 0.001
Negative Valence Systems <--- Perseverative Cognitions 0.460 0.036 0.665 12.733 < 0.001
Social Disconnection <--- Perseverative Cognitions 0.490 0.112 0.290 4.374 < 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 0.014 0.103 1.398 0.162

Table 5  The indirect effects of the variables based on the bootstrap method
Standardized
Indirect Effects

Standardized Indirect Errors Bootstrap (CI 95%)
Lower Bounds Upper Bounds p

Suicide behavior <--- Perseverative Cognitions 0.199 0.063 0.081 0.323 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

Fig. 3  Full mediating structural model based on standardized values
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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].

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. 

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 

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.
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